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SECTION 00100 INSTRUCTIONS TO BIDDERS 

1. PROPOSALS 

Proposals to be entitled to consideration must be made in accordance with the following 
instruction: 

 
Proposals shall be submitted in triplicate on the letterhead of the firm in the form provided 
herein, and all blank spaces in the forms shall be fully filled. Anyone signing proposal and 
contract as the agent of firm or corporation must present legal evidence of his authority to do 
so. Names of sub-contractors proposed to be used must be listed in the bid as indicated. Bids 
will not be opened and publicly read. 

 
The General Contractor shall attach a copy of his State License to perform work in the state 
where the project is located. 

 
The General Contractor shall provide a breakdown cost per the CSI construction divisions sent 
via email to james.preston@rouses.com within 24 hours of the bid submission. 

 

Contractors shall submit written proposals to the office of the owner at the time and date listed 
on the initial page of the specifications, but they will not be opened and read publicly. The 
contractor to whom the construction contract is awarded will be notified within a reasonable 
time after the date of accepting proposals. 

 
No oral, telegraphic or telephonic proposals or modifications will be considered. 

 
Before submitting a proposal, bidders should carefully examine the drawings and 
specifications, visit the site of work, fully inform themselves as to all existing conditions and 
limitations and shall include in the proposal a sum to cover the cost of all the items included in 
the contract. 

 
Any bulletins or addenda issued during the time of bidding are to be covered in the proposal 
and in closing a contract they will become a part thereof. Acknowledgement of receipt of 
addenda shall be included in the proposal. 

 
 

END OF SECTION 

mailto:james.preston@rouses.com


INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 

ALTERNATES  00103 - 1 

DIVISION 1: GENERAL REQUIREMENTS 
Section 00103: Alternates 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 
 A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

apply to this Section. 
 
1.2 SUMMARY 
 
 A. This Section specifies administrative and procedural requirements for Alternates. 
 
 B. Definition:  An Alternate is an amount proposed by Bidders and stated on the Bid Form for certain 

construction activities defined in the Bidding Requirements that may be added to or deducted from 
Base Bid amount if the Owner decides to accept a corresponding change in either the amount of 
construction to be completed, or in the products, materials, equipment, systems or installation 
methods described in Contract Documents. 

 
 C. Coordination:  Coordinate related Work and modify or adjust adjacent Work as necessary to 

ensure that Work affected by each accepted Alternate is complete and fully integrated into the 
project. 

 
 D. Notification:  Immediately following the award of the Contract, prepare and distribute to each party 

involved, notification of the status of each Alternate.  Indicate whether Alternates have been 
accepted, rejected or deferred for consideration at a later date.  Include a complete description of 
negotiated modifications to Alternates. 

 
 E. Schedule:  A "Schedule of Alternates" is included at the end of this Section.  Specification Sections 

referenced in the Schedule contain requirements for materials and methods necessary to achieve 
the Work described under each Alternate. 

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

items incidental to or required for a complete installation whether or not mentioned as part 
of the Alternate. 

 
PART 2 - PRODUCTS (Not Applicable). 
 
PART 3 - EXECUTION 
 
3.1 SCHEDULE OF ALTERNATES  
  

 Each bidder shall include on their proposal the cost including material, labor, taxes, overhead, profit, etc. 
to perform all work associated with the following individual Alternate Bid Items: 
 
Alternates 
Alternate No. 1  
Each bidder shall provide in their proposal an Alternate Price which includes labor, and materials for all work 
shown and described in Contract Documents associated with the Alternate Sales Area, Click ‘N’ Collect and 
Vestibule #135 flooring as indicated on Sheet No. A5.1 in lieu of Base Bid as shown on A5.0 
 
END OF SECTION 01030 
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SECTION 00310 FORM OF PROPOSAL 

(This must be typed in triplicate on letterhead of Contractor)  

To: Rouses Enterprises, LLC. 
1301 St. Mary St.  
Thibodaux, LA 70301 

 
Gentlemen: 

 
Having carefully examined the plans and specifications, as prepared by JMR+H Architecture, PC, 
Montgomery, Alabama, for  ROUSES MARKET STORE #27 at 2701 Airline Road, Metairie, LA  70001, and 
having examined the premises and conditions affecting the work, the Undersigned proposes to furnish all 
materials and labor called for by them in accordance with said documents for the 

 
LUMP SUM of ($   ). 

 
Alternate No. 1: Alt. Sales Area, Click ‘N’ Collect and Vestibule #135 Flooring $    

 
 

ADDENDA: The Bidder acknowledges the receipt of Addenda Nos. through inclusively. 
 

In the event I am awarded the Contract, I will provide, via email to james.preston@rouses.com within 24 
hours of the bid submission, the following list of sub-contractors I would employ: 

 
Electrical  
Plumbing 
Air Conditioning  
Roofing 
Painting  
Acoustical Ceiling  
Structural Steel  
Drywall 
Masonry 
Concrete foundation / Finishing 

 
The Undersigned agrees that the right is reserved by the Owner to reject any or all bids, and that bids may 
be held for a period of thirty (30) days from the date of opening bids, after which time if the proposal is not 
accepted by the Owner, the proposal may be withdrawn. If this proposal is accepted by the Owner and a 
Contract for the work is properly executed, the Undersigned guarantees the total completion of the work 
within one hundred ninety six  (196) calendar days after official notice to proceed is issued. Should the project 
fail to be completed within the contract time we agree to the provisions for liquidated damages as called for 
in the General Conditions Section 00700. 

 
Yours very truly,  

By: 

Date:  

 

mailto:james.preston@rouses.com
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SECTION 00600 CONSTRUCTION BOND FORMS 
 
 
BOND REQUIREMENT 

The Contractor will be required to furnish and pay for a Bid Bond, Performance Bond and Labor 
and Material Bond. 

 
1. BID BOND 

 
Each proposal must be accompanied by a Bid Bond, executed by a surety company 
approved by the State in which the construction is proposed 5% of the bid, but not more 
than $50,000.00 made payable to the Owner, as a guarantee that the successful bidder 
will, within 10 days from note to that effect, enter into a contract with the Owner for the 
performance of the work awarded to him. The proceeds of such Bid Bond are to become 
the property of the Owner if the Bidder withdraws from the competition after the opening 
of bids or fails to execute the required contract and bonds, provided his bid for the work is 
accepted. 

 
2. PERFORMANCE BOND AND LABOR AND MATERIAL BOND 

 
Performance Bond and Labor and Material Bonds must be issued by a bonding company 
regularly engaged in the bonding business, and listed with a general policyholders rating 
of A+ or A, and a financial rating of AA or above, in the current edition of A.M. Best Co. 
Key Rating Guide. 
In addition, the Owner reserves the right to approve the bonding company proposed by the 
Contractor. 
Performance Bond in an amount equal to one hundred percent (100%) of the contract 
cost and Labor and Material Bond in an amount of one hundred percent (100%) of the 
contract cost will be required of the Contractor to whom the Construction Contract is 
awarded. Cost of these bonds will be paid by the Contractor. 
Performance and Labor and Material Bonds shall be separate, each in the amounts above 
specified. Bonds shall cover all phases of the construction work, and shall clearly state 
that all guarantees, both on labor and materials, required by these specifications, are fully 
covered by the bonds. 

 
3. DIRECTIONS FOR PREPARATION 

 
Bond forms to be used for the Bidder's Bond, and the Performance and Labor and 
Material Bonds as herein provided may be either standard forms (latest edition) as issued 
by The American Institute of Architects, or may be standard forms as used by the 
bonding company involved, provided such standard forms contain basically the same 
provisions and coverage as The American Institute of Architects forms. 
If contractor is a corporation, name of company followed by "Incorporated" should be 
used. If contractor is an individual, then that individual's name followed by "d/b/a/" and 
name of construction firm. Make sure that name and exact arrangement thereof is the 
same on the contracts and on the bond forms. 
Include signed and dated powers of attorney with bonds. Note that Labor and Material 
Payment Bond is to be for 100% of the Contract Price, as well as the Performance Bond. 

 
END OF SECTION 
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SECTION 00700 GENERAL CONDITIONS  

A.I.A. GENERAL CONDITIONS 

The printed Form A-201, "The General Conditions of the Contract for the Construction of Buildings", 2007 
Edition as issued by the American Institute of Architects, shall form a part of these specifications. The AIA 
Form A-201 2007 edition is hereby specifically made a part of the Contract Documents with the same 
force and effect as though set forth in full. Copies of these "General Conditions", Articles 1 to 15, are on 
file with the Architect, and may be inspected by Contractors or Sub-contractors if they so desire. 
Submission of a proposal will be taken as evidence that these articles have been examined, read and 
accepted as a part of these specifications. In case of conflict, these specifications shall take precedence 
over and modify the aforesaid "Articles 1 to 15". 
 

1. EXAMINATION OF THE SITE 
 

All bidders are expected to visit the site of the work to ascertain existing conditions, grades, etc. 
Failure to do so will in no way relieve the successful bidder from the necessity of furnishing all 
materials and equipment and performing all work required for the completion of the contract in 
conformity with these specifications. Special attention shall be paid by the Contractor to existing 
grades and grading to be accomplished by the intent of the plans and specifications. 

 
There will be a mandatory pre-bid conference at a time and place to be determined.  

 
2. PLANS AND SPECIFICATIONS 

 
These plans and specifications are complementary and what is called for in one is binding as 
though shown in both, or decisions as to the proper interpretation of the drawings and 
specifications shall be left with the Architect. 

 
In cases of discrepancies concerning dimensions, quantities and locations, and the responsibility 
for providing or performing work, drawings shall take precedence over Specifications. 
Explanatory notes on Drawings take precedence over conflicting drawn indications. Large-scale 
details take precedence over smaller scaled details. In cases of discrepancies or inconsistency 
between drawings and specifications or within either document, a bidder will be deemed to have 
included in its bid the better quality or greater quantity of the work involved unless the bidder 
asked for and obtained the Architect’s written clarification of the requirements before submission of 
a bid. 

 
Should a bidder find discrepancies or omissions in the plans or specifications, or should he be in 
doubt as to their meaning, he should at once notify the Architect, who will issue a written 
instruction to all bidders. Neither Owner nor Architect will be responsible for oral instructions. 

 
Any bulletins or addenda issued during the time of bidding are to be covered in the proposal. In 
closing a contract, they will become a part thereof. 

 
3. BROKEN GLASS 

 
The Contractor shall replace any glass broken during construction. Glass broken due to faulty 
setting is to be replaced without charge by the glazing contractor. Glass broken from any other 
cause shall be replaced at the General Contractor's expense. After acceptance of the building, 
contractor's responsibility for replacing glass broken from unknown causes shall be limited to 30 
days after such acceptance. 
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4. TESTING 
Testing of all materials will be required where mentioned in these specifications. Testing will be 
required where in the opinion of the architect, the materials or erection of the structure fails to 
meet the plans and specifications, or construction proves faulty or insufficient for the purpose 
intended. The testing of materials shall be done by a testing laboratory acceptable to the 
Architect. Testing at the job shall be done by the Contractor, or other parties 

 
designated by the Architect. Copies of report stating type of materials, job, name, Contractor's 
name, subcontractors' names where necessary, date, strength, etc., shall be furnished the 
Architect in duplicate. All costs of testing, including materials, labor and equipment for tests 
specifically called for in these specifications will be paid by the contractor. Any costs occurred by 
testing due to faulty construction or suspicions thereof, shall be paid by the Contractor. Testing 
as specified herein to the full satisfaction of the Architect will be required. The Contractor shall 
provide all testing (except for HVAC test & balance). 

 
5. SALES TAXES 

 
All applicable sales taxes as required by State or municipal laws must be paid by the Contractor, 
and any applicable municipal taxes, licenses, or fees shall be paid by the Contractor. 

 
6. BUILDING PERMIT 

 
All required building permits by the municipality or other governing agencies as applicable shall be 
obtained and paid for by the contractor. The plan review fee will be paid by the contractor when 
the building permit is applied for. 

 
7. PAYMENT 

 
Monthly progress payments will be made by the Owner to the General Contractor amounting to 
ninety per cent (90%) of the value of labor and materials used in the building up through the first 
day of that month, plus ninety per cent (90%) of the value of all materials and equipment suitably 
stored and protected at the site, upon receipt of itemized statement from the contractor and 
Certificate for Payment from the Architect. Payment will normally be made within ten (10) days 
after receipt by Architect of acceptable itemized statement from the Contractor. Ten per cent 
(10%) of the value will be withheld by the Owner until final payment is due. Final payment will be 
made the Contractor within 10 days after acceptance by the Owner. 
Provide, on a monthly basis, copies of all invoices for materials used in the construction. This 
includes any invoices for materials that may also include labor. This also includes materials 
purchased by sub-contractors and any sub- contractors of those sub-contractors. The invoices 
should include the amount of Louisiana state sales tax paid on the purchase. If Use Tax was paid 
on the invoice, provide the purchaser’s Louisiana state sales tax number and the month in which 
the Use Tax was paid. Sub-contractors should be informed that although Rouse Enterprises, Inc. 
qualifies for the Enterprise Zone Program, their purchases are not exempt from Sales Tax. 
The Owner will pay the Contractor for materials and equipment suitably stored at the site. Monthly 
payment request should include separate listing of materials stored, along with appropriate dray 
receipts and/or invoices to show delivery and value of this inventory. 

 
8. GUARANTEE 

 
Except as otherwise specifically provided in sections of these specifications, the Contractor and his 
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sub-contractors shall guarantee all work installed under this Contract for a period of one year 
from date of substantial completion and shall bind himself to repair or replace at his own expense, 
when ordered to do so by either the Owner or the Architect any work which may show defective 
material or workmanship. The one year warranty shall not end until the successful completion of 
the year end inspection. Any defects which occur in workmanship or materials during this 
guarantee period shall be repaired or replaced by the Contractor or sub-contractor involved, and 
such replacement or repair shall be subsequently guaranteed for one year from the time of repair 
or replacement. A year end inspection will be required and will be performed by the Owner and 
Contractor. The Contractor shall notify the Owner 30 days prior to the end of the one year 
warranty period to schedule the year end inspection. All punch list items noted on the year end 
inspection shall be completed within 30 days. 

 
9. INSURANCE REQUIREMENTS 

 
The Contractor will be required to effect and maintain during the life of the Contract the following 
minimum requirements for insurance. No work shall be commenced under this Contract until he 
has obtained all the insurance required under this paragraph and such insurance has been 
approved by the Owner, nor shall the Contractor allow any sub-contractor to commence work on 
his sub-contract until the insurance required of the sub-contractor has been so obtained and 
approved. 
The Contractor shall furnish appropriate certificates of insurance to the Owner as proof that the 
following is being carried: 

 
Workmen's Compensation Insurance: The Contractor shall procure and shall maintain during the 
life of this  Contract Workmen's Compensation Insurance in accordance with State law, and 
employer's liability insurance in the amount of $100,000.00, for all of his employees to be 
engaged in work on the project under this Contract, and in case of any such work sublet, the 
Contractor shall require the sub-contractor similarly to provide Workmen's Compensation for all of 
the latter's employees to be engaged in such work unless such employees are covered by the 
protection afforded by the Contractor's Workmen's Compensation Insurance. 

 
Contractor's Public Liability and Property Damage Insurance: The Contractor shall procure and 
shall maintain during the life of this Contract Contractor's Public Liability Insurance in an amount 
not less than $500,000.00 for injuries, including accidental death, to any one person, and subject 
to the same limit for each person, in an amount not less than $1,000,000.00 on account of each 
occurrence, and Contractor's Property Damage Insurance in an amount not less than 
$500,000.00. 

 
Subcontractor's Public Liability and Property Damage Insurance: The Contractor shall require 
each of his sub- contractors to procure and to maintain during the life of his sub-contract, sub-
contractor's Public Liability and Property Damage Insurance of the type specified in sub-
paragraph (b) hereof, in amounts similar to General Contractor above, unless above Contractor's 
insurance specifically covers sub-contractors by inclusion. 

 
The Contract will be required to contain a "hold harmless" clause wherein the Contractor 
indemnifies the Owner and Architect against all claims resulting from acts of the Contractor, any 
of the sub-contractors, or anyone directly or indirectly employed by any of them, or by anyone for 
whose acts any of them may be liable, and appropriate clauses or additions shall be inserted in 
the above liability and property damage policies to this effect. Contractor indemnifies the Owner, 
Architect and "Rouse’s" against all claims. 

 
Builders Risk: The Contractor shall provide Builders Risk policy in the amount of the Contract plus 
$2,000,000.00 in Owner supplied equipment. The Owner will pay the deductible. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 

GENERAL CONDITIONS  00700 - 4  

 
10. MATERIALS - APPROVAL OF EQUALS 

 
Where items of equipment and/or materials are specifically identified herein or on the drawings by 
a manufacturer's name, model or catalog number, only such specific item may be used in the 
base bid, except as hereinafter provided. Where a choice of brands is given, any named will be 
acceptable. 
Where brand names are given followed by the phrase "or equal", equals may be substituted by the 
Contractor, subject to approval in writing by the Architect. 
If contractors, sub-contractors, or material suppliers wish to use items of equipment other than 
those named in these specifications, Contractor shall apply in writing to the Architect for approval 
of substitution at least four days prior   to opening of bids, submitting with his request for approval 
complete descriptive and technical data on the items or items he proposes to furnish. Approval 
for changes in base bid specifications will be granted only upon individual request of prime 
bidding contractors. No blanket approvals for substitutions will be granted to suppliers, distributors 
or sub-contractors. 
Unless requests for changes in base bid specifications are received and approved prior to the 
opening of bids, as defined above, the successful Contractor will be held to furnish specified 
items under his base bid. After Contract is awarded, changes in specifications will be made only 
as defined under "Substitutions of Equipment" below. 

 
11. SUBSTITUTION OF EQUIPMENT 

 
After execution of the Contract, substitution of equipment or makes other than those specifically 
named in the Contract Documents will be approved by the Architect for the following reason only: 

 
That the equipment proposed for substitution is equal to and/or superior to equipment named in 
construction, efficiency and utility, and further that the equipment named in the specifications 
cannot be delivered to the job in time to complete the work in proper sequence to work of other 
contractors, due to conditions beyond control of the Contractor. 

 
To receive consideration, requests for substitution must be accompanied by documentary proof of 
equality or difference in price and delivery if any, in form of certified quotations from suppliers 
from suppliers of both specified and proposed equipment. 

 
In case of a difference in price, the Owner shall receive all benefit of the difference in cost involved 
in any substitution, and the Contract altered by change order to credit Owner with any savings so 
obtained. 

 
12. CLAIMS FOR EXTRA PAYMENT 

 
There shall be no claims for extra payment on the work performed by the contractor unless a 
formal change order or a written construction change directive has been issued by the Architect 
for extra work. 

 
13. SUBSTANTIAL COMPLETION 

 
The date of substantial completion shall be achieved within the number of days indicated in the 
Contractor's Form of Proposal. Time of Contract shall commence from the Notice to Proceed. 
Substantial Completion shall mean the state of completion that will enable the Owner to occupy 
the building for its intended purpose. All life safety issues shall be completed, all inspections and 
approvals from government agencies shall have been completed and required certificate of 
occupancy shall have been issued. The Contractor shall turn over responsibility of the building 
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security to the Owner. The Owner shall be responsible for payment of all utilities. Contractor shall 
maintain insurance policies until total completion of the work and acceptance by the Owner. 

 
14. WEATHER DELAYS 

 
Adverse weather conditions that are more severe than anticipated for the locality of the Work 
during any given month may entitle the Contractor to an extension of Contract Time provided, 
however the following must be meet: 

 
The weather condition had an adverse effect on construction scheduled to be performed during 
the period in which the adverse weather occurred, which in reasonable sequence would have an 
effect on completion of the entire Work. 

 
The Contractor shall, within twenty one days after the end of the month in which the delay occurs, 
give the Architect written notice of the delay that occurred during that month and its probable 
effect on progress of the Work. 

 
The Contractor within a reasonable time after giving notice of the delay shall provide the Architect 
with sufficient data to document that the weather conditions experienced were unusually severe 
for the locality of the Work during the month in question. Unless otherwise provided in the 
Contract Documents, data documenting unusually severe weather conditions shall compare 
actual weather conditions to the average weather conditions for the month in question during the 
previous five years as recorded by the National Oceanic and Atmospheric Administration (NOAA) 
or similar record keeping entities. 

 
15. DAMAGE TO OWNER SUPPLIED EQUIPMENT 

 
For any damage to Owner supplied equipment, for any reason, the Owner shall be reimbursed by 
the General Contractor for all cost associated with repair and /or replacement of damaged items. 
Reimbursements by the Contractor to the Owner shall be for damages caused by the Contractor 
or any of his subcontractors. 

 
16. LIQUIDATED DAMAGES 

 
Time is the essence of the Contract. Any delay in the completion of the Work required by the 
Contract Documents may cause inconvenience to the Owner including but not limited to interest, 
loss of sales, administrative cost, architectural, inspection and supervision charges. By executing 
the Construction Contract, the Contractor agrees that the Contract Time is sufficient for the 
achievement of Substantial Completion. 

 
The Contractor and his Surety shall be liable to the Owner in the amount of $5,000.00 per day as 
liquidated damages for each calendar day after expiration of the Contract Time that the 
Contractor fails to achieve Substantial Completion of the Work. By entering the Contact the 
Owner and Contractor, and the Contractors Surety agree that such amount is reasonable and 
agree to be bound thereby. 

 
The amount of liquidated damages due under the Contract may be deducted by the Owner from 
the moneys otherwise due the Contractor in the Final Payment, not as a penalty, but as liquidated 
damages sustained or the amount may be recovered from the Contractor or his Surety. 

 
 
END OF SECTION 
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DIVISION 1 GENERAL REQUIREMENTS 
 

SECTION 01011 ITEMS FURNISHED OR INSTALLED BY ROUSES 
 

Certain items of furnishing or equipment are shown or noted on the plans as furnished and/or 
installed by Rouse’s. Notes on the plans indicate the extent to which sub-contractors are to 
rough in services or make final connections to these items. 

 
Generally, items furnished by Rouses are not permanently attached to or made a part of the 
building, unless otherwise noted. The following are among such items: 

 
All sales area merchandizing displays and equipment such as check stands, registers, wall and 
gondola shelving, island tables, office display cases and wall murals. 

 
Stockroom merchandizing equipment such as desks, coolers, freezers, cutting room blocks, 
tables, wrapping machines and power driven equipment - furnished in cartons on the job (see 
plans) - note that sinks are a part of prime contract. 

 
Refrigeration machines installed on racks and refrigeration tubing from machines to cases, 
coolers, etc. (See Additional Instructions on Electrical and Plumbing Plans.) 

 
Rouses will furnish all lighting fixture/ballasts/bulbs and main HVAC equipment (including hoods 
and related equipment/fans) for receipt, installation and connection by the contractor. 
 
Rouses will furnish Resinous Flooring, Epoxy Flooring, Sealed Concrete, and carpet tile in 
Vestibule. 

 
All other items of the building and all connections including mechanical and electrical to the 
above equipment shall be included in the prime contract and the building and equipment shall 
be completely connected in all respects, ready for the store to operate before final acceptance 
will be made. 

 
Contractors are cautioned to carefully check the plans and these specifications for notations 
regarding the furnishing and installing or installing only of equipment. Due to the nature of the 
stores and equipment, these instructions vary from store to store. If in doubt as to the intent of 
any item, contact the Architect in writing for clarification. It could be costly to the contractor to 
assume anything. 

 
Due to the different requirements and preferences of the various stores, brand names of 
materials or equipment may vary from store to store. Contractors are again cautioned that 
unless the phrase "or equal" or similar wording is included, brands as specified will be 
required, even though they vary from store to store. 

 
Contractor shall furnish Rouses a schedule for the anticipated dates that Rouses furnished 
items will be needed at the jobsite for installation (whether installed by Rouses or the 
Contractor). These “milestone” dates are to be furnished to Rouses project manager as early 
on in the construction schedule as possible and will be updated monthly. 

 
END OF SECTION 
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SECTION 01310 CONSTRUCTION SCHEDULE 
 

As soon as practical after the award of the contract, the contractor shall submit to the Architect a 
breakdown of the total construction cost, itemized roughly according to the various phases or 
subcontracts of the project. The total of all items shall be the total construction contract. This 
itemization shall be the basis for monthly progress payments to the contractor as provided in the 
General Conditions. 

 
The contractor shall also submit at this time a construction schedule, in the form of a graph showing the 
various phases of the work and the approximate date of commencement and completion of each. 
Each month, the contractor's Application for Payment shall be accompanied by a copy of this graph, 
properly filled out to show the current date and status of the various phases of construction in relation 
to the proposed. 

 
 
 

END OF SECTION 
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SECTION 01323 - PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Preconstruction photographs. 
2. Periodic construction photographs. 
3. Final completion construction photographs. 

1.2 SUBMITTALS 

A. Digital Photographs: Submit image files within five days of taking photographs. 

1. Digital Camera: Minimum sensor resolution of 8 megapixels. 
2. Format: Minimum 3200 by 2400 pixels, in unaltered original files, with same aspect ratio 

as the sensor, uncropped, date and time stamped, in folder named by date of 
photograph, accompanied by key plan file. 

PART 2 - PRODUCTS 

2.1 PHOTOGRAPHIC MEDIA 

A. Digital Images: Provide images in JPG format, produced by a digital camera with minimum 
sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 

A. General: Take photographs using the maximum range of depth of field, and that are in focus, to 
clearly show the Work. Photographs with blurry or out-of-focus areas will not be accepted. 

1. Maintain key plan with each set of construction photographs that identifies each 
photographic location. 

B. Digital Images: Submit digital images exactly as originally recorded in the digital camera, 
without alteration, manipulation, editing, or modifications using image-editing software. 

1. Date and Time: Include date and time in file name for each image. 
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C. Preconstruction Photographs: Before commencement of demolition, take photographs of 
Project site and surrounding properties, including existing items to remain during construction, 
from different vantage points, as directed by Architect. 
1. Take 20 photographs to show existing conditions adjacent to property before starting the 

Work. 
2. Take 20 photographs of existing buildings either on or adjoining property to accurately 

record physical conditions at start of construction. 
3. Take additional photographs as required to record settlement or cracking of adjacent 

structures, pavements, and improvements. 

D. Periodic Construction Photographs: Take 20 photographs weekly with the cutoff date 
associated with each Application for Payment. Select vantage points to show status of 
construction and progress since last photographs were taken. 

E. Architect-Directed Construction Photographs: From time to time, Architect will instruct 
photographer about number and frequency of photographs and general directions on vantage 
points. Select actual vantage points and take photographs to show the status of construction 
and progress since last photographs were taken. 

END OF SECTION 01323 
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SECTION 01340 SUBMITTAL PROCEDURES 
 

Wherever required in these specifications, 5 copies each of manufacturer's shop drawings shall be 
submitted before materials are fabricated. Drawings shall be submitted first to the General 
Contractor, who shall check and approve them either in writing or by stamp before forwarding to the 
Architect. 

 
Drawings shall show complete details. The Architect will review and mark three copies for correction. 
If major corrections are necessary they will be noted, and the drawings will be returned to the 
Contractor for correction and resubmission. The Contractor shall not cause fabrication to proceed 
until after final review of the shop drawings. 

 
Review of shop drawings by the Architect will be limited to conformance with the design concept of the 
project, and compliance with the information given in the contract documents, and in no way is to be 
construed as releasing the Contractor or sub-contractor involved from responsibility for dimensions to 
be confirmed and correlated at the job site, correct quantities, space available, for information that 
pertains solely to fabrication processes or to techniques of construction, and for coordination of the 
work of all trades. 

 
END OF SECTION 
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SECTION 01500 TEMPORARY CONSTRUCTION FACILITIES 

1. TEMPORARY BUILDINGS 

The Contractor shall provide necessary temporary sheds, which will be large enough for office 
space, tool house and storage space. Space shall also be large enough to provide sub-
contractors with tool storage space. 

 
At completion of the Project, all structures shall be removed, and the site left free of any 
temporary items. 

 
The Contractor shall provide space for the Owner's use approximately 10 feet by 10 feet for 
construction administration activities. Power, lights, heating, and cooling of the space are 
required. 

 
2. TEMPORARY TOILETS 

 
The Contractor shall provide temporary toilets meeting requirements of the State Health 
Department. Before completion of the job, toilets shall be torn down, all holes filled, and site 
left in a clean, sanitary condition. 

 
Where building or City sewer is available, temporary toilets shall be connected thereto. Where 
sewer service is not available, portable type toilets shall be used. 

 
3. TEMOPARY SECURITY CAMERAS 
 

The Contractor shall provide temporary security cameras for full project limits coverage during 
construction.  Camera video shall be archived via DVR and camera / recording system shall 
have IP capability of being monitored remotely live via mobile app for both iOS and Android 
devices. 

 
 
END OF SECTION 
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SECTION 01510 TEMPORARY CONTROLS, UTILITIES AND SERVICES 

1. TEMPORARY ELECTRICITY 

Cost: By Contractor; provide and pay for power service required from utility source. 
 

Provide temporary electric feeder from electrical service at location as directed. Complement 
existing power service capacity and characteristics as required. 
Provide power outlets for construction operations, with branch wiring and distribution boxes located 
as required. Provide flexible power cords as required. 
 
Provide main service disconnect and over-current protection at convenient location. Permanent 
convenience receptacles may not be utilized during construction. 
Provide adequate distribution equipment, wiring, and outlets to provide single phase branch 
circuits for power and lighting. Provide 20 ampere duplex outlets, single phase circuits for power 
tools for every 1,000 sq. ft of active work area. 
Provide 20 ampere, single phase branch circuits for lighting. 

 
2. TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES 

 
Provide and maintain lighting for construction operations to achieve a minimum lighting level of 2 
watt/sq. ft. Provide and maintain 1 watt/sq. ft lighting to exterior staging and storage areas after 
dark for security purposes. Provide and maintain 0.25 watt/sq. ft H.I.D. lighting to interior work 
areas after dark for security purposes. 
Provide branch wiring from power source to distribution boxes with lighting conductors, pigtails, 
and lamps as required. Maintain lighting and provide routine repairs. 
 

3. TEMPORARY HEATING 
 

Provide and pay for heating devices and heat as needed to maintain specified conditions for 
construction operations. Provide separate metering. Enclose building prior to activating 
temporary heat. 
Prior to operation of permanent equipment for temporary heating purposes, verify that installation 
is approved for operation, equipment is lubricated and filters are in place. Provide and pay for 
operation, maintenance, and regular replacement of filters and worn or consumed parts. 
 
Maintain minimum ambient temperature of 50 degrees F in areas where construction is in 
progress, unless indicated otherwise in product sections. 

 
4. TEMPORARY COOLING 

 
Provide and pay for cooling devices and cooling as needed to maintain specified conditions for 
construction operations. Provide separate metering as required. Enclose building prior to 
activating temporary cooling. 
Prior to operation of permanent equipment for temporary cooling purposes, verify that installation is 
approved for operation, equipment is lubricated and filters are in place. Provide and pay for 
operation, maintenance, and regular replacement of filters and worn or consumed parts. 
 
Maintain maximum ambient temperature of 80 degrees F in areas where construction is in 
progress, unless indicated otherwise in specifications. 
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5. TEMPORARY VENTILATION 
 

Ventilate enclosed areas to achieve curing of materials, to dissipate humidity, and to prevent 
accumulation of dust, fumes, vapors, or gases. 
 
Extend and supplement equipment with temporary fan units as required to maintain clean air for 
construction operations. 

 
6. TELEPHONE 

 
The Contractor shall secure and maintain temporary telephone service at the construction site 
during construction of the building. Such telephone service shall be maintained until virtual 
completion of the building, and shall not be removed without express knowledge and permission 
of the Architect. 

 
7. TEMPORARY WATER SERVICE 

 
Provide, maintain and pay for suitable quality water service required. Connect to existing water 
source for construction operations at time of project mobilization. 
 
Provide separate metering. 
 
Extend branch piping with outlets located so water is available by hoses with threaded 
connections. 

 
8. TEMPORARY BARRIERS 

 
Provide barriers to prevent unauthorized entry to construction areas to allow for Owner's use of 
site, and to protect existing facilities and adjacent properties from damage from construction 
operations. 
 
Provide protection for plants designated to remain. Replace damaged plants. 
 
Protect non-owned vehicular traffic, stored materials, site, and structures from damage. 

 
9. WATER CONTROL 

 
Contractor is required to grade site to drain. Maintain excavations free of water. Provide, operate, 
and maintain pumping equipment. 
 

Protect site from puddles or running water. Provide water barriers as required to protect site from 
soil erosion. 

 
10. EXTERIOR ENCLOSURES 

 
Provide temporary weather tight closure of exterior openings to accommodate acceptable working 
conditions and protection of work, to allow for temporary heating and maintenance of required 
ambient temperatures identified in individual specification sections, and to prevent entry of 
unauthorized persons. Provide access doors with self-closing hardware and locks. 
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11. PROTECTION OF INSTALLED WORK 
 

Protect installed Work and provide special protection where specified in individual specification 
sections. 
 
Provide temporary and removable protection for installed products. Control activity in immediate 
work area to prevent damage. 
 
Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 
 
Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of 
heavy objects, by protecting with durable sheet materials. 
 
Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is necessary, 
obtain recommendations for protection from waterproofing or roofing material manufacturer. 
 
Prohibit traffic from landscaped areas. 
 

 
12. SECURITY 

 
Provide security and facilities to protect Work, and existing facilities, and Owner's operations from 
unauthorized entry, vandalism, or theft. 

 
13. ACCESS ROADS 

 
Construct and maintain temporary roads accessing public thoroughfares to serve construction 
area. Extend and relocate as work progress requires. Provide detours necessary for unimpeded 
traffic flow. Provide and maintain access to fire hydrants, free of obstructions. 
Provide means of removing mud from vehicle wheels before entering streets. Designated existing 
on site roads may be used for construction traffic. 
 

14. PROGRESS CLEANING AND WASTE REMOVAL 
 

Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean and orderly 
condition. 
 
Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed or 
remote spaces, prior to enclosing the space. 
 
Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning to 
eliminate dust. Collect and remove waste materials, debris, and rubbish from site periodically and 
dispose off-site. 
Open free-fall chutes are not permitted. Terminate closed chutes into appropriate containers with 
lids. 

 
 

15. REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 
 

Remove temporary utilities, equipment, facilities, materials, and prior to substantial completion 
inspection. Remove underground installations to a minimum depth of 2 feet. 
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Clean and repair damage caused by installation or use of temporary work. 
 
Restore existing and permanent facilities used during construction to original condition. Restore 
permanent facilities used during construction to specified condition. 

 
END OF SECTION 
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SECTION 01700 FINAL INSPECTION AND CLOSE OUT OF PROJECT 

1.1 SUMMARY 

A. At completion of the Project, the Architect and the Owner will make a final inspection of all items 
of construction. A list will be furnished to the contractor noting any items requiring completion, 
repair, or attention. When all items on this list have been completed by the contractor, he shall 
submit to the Architect a statement to this effect, along with his request for final payment, and all 
applicable guarantees, warranty cards, instruction manuals, bonds, and any other items called 
for in the specifications. 

B. Where applicable by local codes, the contractor shall also cause to have issued by the 
governing authority, and furnish to the Owner a Certificate of Occupancy certifying approval by 
the governing authority for use of the building. 

C. UPON COMPLETION OF THE PROJECT, THE CONTRACTOR SHALL FURNISH TO THE 
OWNER, A LIST WITH NAMES, ADDRESSES AND TELEPHONE NUMBERS, OF THE 
GENERAL CONTRACTOR AND EACH MAJOR SUB-CONTRACTOR. 

When the aforementioned documents and procedures are found to be in order, the Architect will 
then issue a certificate for final payment and forward the necessary documents to the Owner. 

D. Section includes administrative and procedural requirements for contract closeout, including, 
but not limited to, the following: 

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 
5. Repair of the Work. 

1.2 CLOSEOUT SUBMITTALS 

A. Certificates of Release: From authorities having jurisdiction. 

B. Certificate of Insurance: For continuing coverage. 

C. Field Report: For pest control inspection. 

1.3 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and 
corrected (Contractor's punch list) and reasons why the Work is incomplete. 

B. Submittals Prior to Substantial Completion: Complete the following a minimum of 5 days prior to 
requesting inspection for determining date of Substantial Completion. List items below that are 
incomplete at time of request. 

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction 
permitting Owner unrestricted use of the Work and access to services and utilities. 
Include occupancy permits, operating certificates, and similar releases. 
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2. Submit closeout submittals specified in other Division 01 Sections, including project 
record documents, operation and maintenance manuals, final completion construction 
photographic documentation, damage or settlement surveys, property surveys, and 
similar final record information. 

3. Submit closeout submittals specified in individual Sections, including specific warranties, 
workmanship bonds, maintenance service agreements, final certifications, and similar 
documents. 

4. Submit maintenance material submittals specified in individual Sections, including tools, 
spare parts, extra materials, and similar items, and deliver to location designated by 
Architect. Label with manufacturer's name and model number where applicable. 

5. Submit test/adjust/balance records. 

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 5 days prior 
to requesting inspection for determining date of Substantial Completion. List items below that 
are incomplete at time of request. 

1. Advise Owner of pending insurance changeover requirements. 
2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's 

personnel of changeover in security provisions. 
3. Complete startup and testing of systems and equipment. 
4. Perform preventive maintenance on equipment used prior to Substantial Completion. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. Submit demonstration and training video recordings.Participate 
with Owner in conducting inspection and walkthrough with local emergency responders. 

6. Terminate and remove temporary facilities from Project site, along with mockups, 
construction tools, and similar elements. 

7. Complete final cleaning requirements, including touchup painting. 
8. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

D. Inspection: Submit a written request for inspection to determine Substantial Completion a 
minimum of 10 days prior to date the work will be completed and ready for final inspection and 
tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after 
inspection or will notify Contractor of items, either on Contractor's list or additional items 
identified by Architect, that must be completed or corrected before certificate will be issued. 

1. Reinspection: Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.4 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion: Before requesting final inspection for determining final 
completion, complete the following: 

1. Submit a final Application for Payment according to "Payment Procedures." 
2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial 

Completion inspection list of items to be completed or corrected (punch list), endorsed 
and dated by Architect. Certified copy of the list shall state that each item has been 
completed or otherwise resolved for acceptance. 

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage 
complying with insurance requirements. 
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4. Submit pest-control final inspection report. 

B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 
10 days prior to date the work will be completed and ready for final inspection and tests. On 
receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements. Architect will prepare a final Certificate for Payment after inspection or will notify 
Contractor of construction that must be completed or corrected before certificate will be issued. 

1. Reinspection: Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Organization of List: Include name and identification of each space and area affected by 
construction operations for incomplete items and items needing correction including, if 
necessary, areas disturbed by Contractor that are outside the limits of construction. 

1. Organize list of spaces in sequential order, starting with exterior areas first. 
2. Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems. 
3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 

4. Submit list of incomplete items in the following format: 

a. MS Excel electronic file. Architect will return annotated file. 

1.6 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Architect for designated portions of 
the Work where commencement of warranties other than date of Substantial Completion is 
indicated, or when delay in submittal of warranties might limit Owner's rights under warranty. 

B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of 
designated portions of the Work that are completed and occupied or used by Owner during 
construction period by separate agreement with Contractor. 

C. Organize warranty documents into an orderly sequence based on the table of contents of 
Project Manual. 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
(215-by-280-mm) paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark 
tab to identify the product or installation. Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 
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3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," 
Project name, and name of Contractor. 

4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty 
and bond submittal package into a single indexed electronic PDF file with links enabling 
navigation to each item. Provide bookmarked table of contents at beginning of document. 

D. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply with 
local laws and ordinances and Federal and local environmental and antipollution regulations. 

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program. Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and 
other foreign substances. 

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other 
foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 
free of stains, films, and similar foreign substances. Avoid disturbing natural 
weathering of exterior surfaces. Restore reflective surfaces to their original 
condition. 

f. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

g. Sweep concrete floors broom clean in unoccupied spaces. 
h. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 

according to manufacturer's recommendations if visible soil or stains remain. 
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i. Clean transparent materials, including mirrors and glass in doors and windows. 
Remove glazing compounds and other noticeable, vision-obscuring materials. 
Polish mirrors and glass, taking care not to scratch surfaces. 

j. Remove labels that are not permanent. 
k. Wipe surfaces of mechanical and electrical equipment and similar equipment. 

Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 

l. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure. 

m. Replace disposable air filters and clean permanent air filters. Clean exposed 
surfaces of diffusers, registers, and grills. 

n. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 
o. Leave Project clean and ready for occupancy. 

C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities 
and Controls." Prepare written report. 

D. Construction Waste Disposal: Comply with waste disposal requirements in Section 017419 
"Construction Waste Management and Disposal." 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for determination of 
Substantial Completion. 

B. Repair or remove and replace defective construction. Repairing includes replacing defective 
parts, refinishing damaged surfaces, touching up with matching materials, and properly 
adjusting operating equipment. Where damaged or worn items cannot be repaired or restored, 
provide replacements. Remove and replace operating components that cannot be repaired. 
Restore damaged construction and permanent facilities used during construction to specified 
condition. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 
damaged transparent materials. 

2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces. 
Replace finishes and surfaces that that already show evidence of repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, including 
mechanical and electrical nameplates. Remove paint applied to required labels 
and identification. 

3. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 
noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for 
new fixtures. 

END OF SECTION 01700 
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SECTION 01710 CLEANING UP 
 

The Contractor at all times shall keep the premises free from accumulation of waste materials or 
rubbish caused by his operations. At the completion of the Work he shall remove all his waste 
materials and rubbish from and about the Project as well as all his tools, construction equipment, 
machinery and surplus materials and shall clean all glass surfaces, wax floors, vacuum carpet, and 
leave the entire Project, exterior and interior, clean and ready for occupancy by the Owner. Dumpsters 
provided by the Contractor may be used by the Owner or other subcontractors hired by the Owner. 

 
END OF SECTION 
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SECTION 01711    CLEANING OF GLASS 
 
All glass, exterior and interior, shall be cleaned thoroughly and washed by professional window washers 
and left clean and bright, dust and streak free at completion of job. 
 
END OF SECTION 
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SECTION 01732 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 
2. Demolition and removal of selected site elements. 
3. Salvage of existing items to be reused or recycled. 

1.2 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated 
to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 
and store. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 
damage, prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 
indicated to be salvaged or reinstalled. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 
methods and equipment to prevent damage to the item and surfaces; disposing of items unless 
indicated to be salvaged or reinstalled. 

1.3 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and 
their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.4 SUBMITTALS 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 
proposed for protecting individuals and property for dust control. Indicate proposed locations 
and construction of barriers. 
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B. Pre-demolition Photographs or Video: Show existing conditions of adjoining construction, 
including finish surfaces, that might be misconstrued as damage caused by demolition 
operations. Comply with Section 013233 "Photographic Documentation." Submit before Work 
begins. 

C. Warranties: Documentation indicating that existing warranties are still in effect after completion 
of selective demolition. 

1.5 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far 
as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 
Work. 
1. If suspected hazardous materials are encountered, do not disturb; immediately notify 

Architect and Owner. Hazardous materials will be removed by Owner under a separate 
contract. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.6 WARRANTY 

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 
during selective demolition, by methods and with materials and using approved contractors so 
as not to void existing warranties. Notify warrantor before proceeding. Existing warranties 
include the following: 

1. Roof warranty. 

B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that 
existing system has been inspected and warranty remains in effect. Submit documentation at 
Project closeout. 

1.7 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning 
selective demolition. Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing condition and 
hazardous material information provided by Owner. Owner does not guarantee that existing 
conditions are same as those indicated in Project Record Documents. 

C. Survey of Existing Conditions: Record existing conditions by use of preconstruction 
photographs. 

1. Comply with requirements specified in Section 013233 "Photographic Documentation." 
2. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused by 
salvage operations. 

3. Before selective demolition or removal of existing building elements that will be 
reproduced or duplicated in final Work, make permanent record of measurements, 
materials, and construction details required to make exact reproduction. 

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 
according to 40 CFR 82 and regulations of authorities having jurisdiction. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 
to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 
2. Arrange to shut off utilities with utility companies. 
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3. If services/systems are required to be removed, relocated, or abandoned, provide 
temporary services/systems that bypass area of selective demolition and that maintain 
continuity of services/systems to other parts of building. 

4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 
systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or 
compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 
d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and 
remove equipment and deliver to Owner. 

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material. 

3.4 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area 
and to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of 
existing construction on exterior surfaces and new construction, to prevent water leakage 
and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 
exposed during selective demolition operations. 

4. Comply with requirements for temporary enclosures, dust control, heating, and cooling 
specified in Section 015000 "Temporary Facilities and Controls." 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as 
required to preserve stability and prevent movement, settlement, or collapse of construction and 
finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 
construction being demolished. 

1. Strengthen or add new supports when required during progress of selective demolition. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.5 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 
1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 

cutting methods least likely to damage construction to remain or adjoining construction. 
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Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping. Temporarily cover openings to remain. 

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

3. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of 
hidden space before starting flame-cutting operations. Maintain portable fire-suppression 
devices during flame-cutting operations. 

4. Maintain fire watch during and for at least 4 hours after flame-cutting operations. 
5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
7. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation. 
8. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
9. Dispose of demolished items and materials promptly. Comply with requirements in 

Section 017419 "Construction Waste Management and Disposal." 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at 
least 3/4 inch (19 mm) at junctures with construction to remain. Dislodge concrete from 
reinforcement at perimeter of areas being demolished, cut reinforcement, and then remove 
remainder of concrete. Neatly trim openings to dimensions indicated. 
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B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain 
and at regular intervals using power-driven saw, and then remove concrete between saw cuts. 

C. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, 
using power-driven saw, and then remove masonry between saw cuts. 

D. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and 
remove. 

E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing 
and so that building interior remains watertight and weather tight.  

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and recycle or dispose of them according 
to Section 017419 "Construction Waste Management and Disposal." 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent. 
4. Comply with requirements specified in Section 017419 "Construction Waste Management 

and Disposal." 

B. Burning: Do not burn demolished materials. 

3.8 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 01732 
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SECTION 03300 CAST-IN-PLACE CONCRETE 
 
PART 1 - GENERAL 
 
1.1 SUMMARY: 
 

A. Section Includes:   
 

1. Formwork. 
2. Reinforcing. 
3. Cast-in place concrete including mix design, placement procedures, and finishes. 

 
B. Cast-in-place concrete includes the following: 

 
1. Foundations and footings. 
2. Slabs-on-grade. 

 
C. Related Documents: Drawings and general provisions of Contract, including General 

and Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

 
D. Related Sections:  The following Sections contain requirements that relate to this Section: 

 
1. Section 02200, "Earthwork":  Drainage fill under slabs on grade. 
2. Section 02514, "Portland Cement Concrete Paving":  Concrete paving and walks. 
3. Section 05500, "Metal Fabrications":  Metal items to be built into concrete. 
4. Section 07900, "Sealants and Joint Fillers":  Sealants and joint fillers in concrete 

work. 
5. Respective Sections of Division 15 and 16, as applicable, for furnishing of 

inserts, anchorage and erection items required for mechanical and electrical 
work. 

6. Divisions 15 and 16, as applicable, for furnishing and setting of conduit, pipes 
and sleeves for mechanical and electrical equipment. 

 
1.2 SUBMITTALS: 
 

A. General:  Submit the following according to Conditions of the Contract and Division 1 
Specification Sections. 

 
1. Product data for proprietary materials and items, including reinforcement and 

forming accessories, admixtures, patching compounds, waterstops, joint 
systems, curing compounds, dry-shake finish materials, and others if requested 
by Architect. 

 
2. Shop drawings for reinforcement detailing fabricating, bending, and placing 

concrete reinforcement.  Comply with ACI 315 "Manual of Standard Practice for 
Detailing Reinforced Concrete Structures" showing bar schedules, stirrup 
spacing, bent bar diagrams, and arrangement of concrete reinforcement.  Include 
special reinforcing required for openings through concrete structures. 

 
3. Shop drawings for formwork indicating fabrication and erection of forms for 

specific finished concrete surfaces.  Show form construction including jointing, 
special form joints or reveals, location and pattern of form tie placement, and 
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other items that affect exposed concrete visually. Formwork drawings shall bear 
the seal and signature of a Professional Engineer registered in the State of Ohio. 

 
4. Architect's review is for general architectural applications and features only.  

Designing formwork for structural stability and efficiency is Contractor's 
responsibility. 

 
5. Samples of materials as requested by Architect, including names, sources, and 

descriptions, as follows: 
 

a. Color finishes. 
b. Normal weight aggregates. 
c. Reglets. 
d. Waterstops. 
e. Vapor retarder/barrier. 

 
6. Laboratory test reports for concrete materials and mix design test. 

 
7. Material certificates in lieu of material laboratory test reports when permitted by 

Architect.  Material certificates shall be signed by manufacturer and Contractor, 
certifying that each material item complies with or exceeds specified 
requirements.  Provide certification from admixture manufacturers that chloride 
content complies with specification requirements. 

 
8. Minutes of preinstallation conference. 

 
1.3 QUALITY ASSURANCE: 
 

A. Codes and Standards:  Comply with provisions of the following codes, specifications, and 
standards, except where more stringent requirements are shown or specified: 

 
1. ACI 301, "Specifications for Structural Concrete for Buildings". 
2. ACI 302, "Guide for Concrete Floor and Slab Construction". 
3. ACI 304, "Recommended Practice for Measuring, Mixing, Transporting and 

Placing Concrete". 
4. ACI 305, "Hot Weather Concreting". 
5. ACI 306, "Cold Weather Concreting". 
6. ACI 309, "Guide for Consolidation of Concrete". 
7. ACI 311, "Recommended Practice for Concrete Inspection". 
8. ACI 318, "Building Code Requirements for Reinforced Concrete". 
9. ACI 347, "Recommended Practice for Concrete Formwork". 
10. Concrete Reinforcing Steel Institute (CRSI), "Manual of Standard Practice." 
11. American Welding Society, AWS D1.4 "Structural Welding Code - Reinforcing 

Steel". 
 

B. Concrete Testing Service:  Engage a testing agency acceptable to Architect to perform 
material evaluation tests and to design concrete mixes. 

 
1. Refer to Division 1 Section “Special Conditions” for additional information and 

requirements. 
 

C. Materials and installed work may require testing and retesting at any time during progress 
of Work.  Tests, including retesting of rejected materials for installed Work, shall be done 
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at Owner's expense. 
D. Contractor is required to provide Air Content Test at plant.  

 
E. Pre-installation Conference:  Conduct conference at Project site to comply with 

requirements of Division 1 Section "Project Meetings" and the following: 
 

1. At least 35 days prior to submitting design mixes, conduct a meeting to review 
detailed requirements for preparing concrete design mixes and to determine 
procedures for satisfactory concrete operations.  Review requirements for 
submittals, status of coordinating work, and availability of materials.  Establish 
preliminary work progress schedule and procedures for materials inspection, 
testing, and certifications.  Require representatives of each entity directly 
concerned with cast-in-place concrete to attend conference, including, but not 
limited to, the following: 

 
a. Contractor's superintendent. 
b. Agency responsible for concrete design mixes. 
c. Agency responsible for field quality control. 
d. Ready-mix concrete producer. 
e. Concrete subcontractor. 
f. Primary admixture manufacturers. 

 
PART 2 - PRODUCTS 
 
2.1 FORM MATERIALS: 
 

A. Forms for Exposed Finish Concrete:  Plywood, metal, metal-framed plywood faced, or 
other acceptable panel-type materials to provide continuous, straight, smooth, exposed 
surfaces.  Care shall be taken with the formwork on the bottom of the slabs, which will be 
exposed ceilings, to avoid the need for patching or repairs following the removal of the 
formwork.  Furnish in largest practicable sizes to minimize number of joints and to 
conform to joint system shown on drawings. 

 
1. Use overlaid plywood complying with U.S. Product Standard PS-1 "A-C or B-B 

High Density Overlaid Concrete Form," Class I. 
 

2. Use plywood complying with U.S. Product Standard PS-1 "B-B (Concrete Form) 
Plywood," Class I, Exterior Grade or better, mill-oiled and edge-sealed, with each 
piece bearing legible inspection trademark. 

 
B. Forms for Unexposed Finish Concrete:  Plywood, lumber, metal, or another acceptable 

material.  Provide lumber dressed on at least two edges and one side for tight fit. 
 

C. Form Release Agent:  Provide commercial formulation form release agent with a 
maximum of 350 g/L volatile organic compounds (VOCs) that will not bond with, stain, or 
adversely affect concrete surfaces and will not impair subsequent treatments of concrete 
surfaces. 

 
D. Form Ties:  Factory-fabricated, adjustable-length, removable or snap-off metal form ties 

designed to prevent form deflection and to prevent spalling of concrete upon removal.  
Provide units that will leave no metal closer than 1-1/2 inches to the plane of the exposed 
concrete surface. 
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E. Provide ties that, when removed, will leave holes not larger than 1 inch in diameter in the 
concrete surface. 

 
2.2 REINFORCING MATERIALS: 
 

A. Reinforcing Bars:  ASTM A 615, Grade 60, deformed. 
 

B. Steel Wire:  ASTM A 82, plain, cold-drawn steel. 
 

C. Welded Wire Fabric:  ASTM A 185, welded steel wire fabric. 
 

D. Supports for Reinforcement:  Bolsters, chairs, spacers, and other devices for spacing, 
supporting, and fastening reinforcing bars and welded wire fabric in place.  Use wire bar-
type supports complying with CRSI specifications. 

 
1. For slabs-on-grade, use concrete bricks or supports with sand plates or 

horizontal runners where base material will not support chair legs. 
2. For exposed-to-view concrete surfaces where legs of supports are in contact with 

forms, provide supports with legs that are protected by plastic (CRSI, Class 1) or 
stainless steel (CRSI, Class 2). 

 
E. Bar and Rod Mats:  ASTM A 184 "Specification for Fabricated Deformed Steel Bar Mats 

for Concrete Reinforcement". 
 

F. Threaded Dowels:  Continuous threaded high-strength steel bars equal to "Lasstud" by 
Richmond Screw Anchor Co., Inc.  Provide inserts compatible with dowels, designed for 
ultimate pull-out force indicated on the drawings. 

 
G. Mechanical Splices:  Equal to "Cadweld Rebar Splices", as manufactured by Erico 

Products, Inc., "C" Series, for developing 125% of minimum ASTM specified yield 
strengths, unless otherwise noted on drawings. 

 
H. Steel Shapes, Plates and Rods:  Conform to ASTM A 36, "Specification for Structural 

Steel". 
 

I. Do Not Weld Reinforcing Steel:  Unless specifically noted on drawings.  If welding is 
shown, conform to latest revision of AWS D12.1, "Reinforcing Steel Welding Code of the 
American Welding Society".  Perform all welding with certified welders qualified per AWS. 

 
2.3 CONCRETE MATERIALS: 
 

A. Portland Cement:  ASTM C 150, Type I. 
 

1. Use one brand of cement throughout Project unless otherwise acceptable to 
Architect. 

 
B. Fly Ash:  ASTM C 618, Type F. 

 
1. Limit use of fly ash to not exceed 20 percent of cement content by weight. 

 
C. Normal-Weight Aggregates:  ASTM C 33 and as specified.  Provide aggregates from a 

single source for exposed concrete. 
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1. For exposed exterior surfaces, do not use fine or coarse aggregates that contain 
substances that cause spalling. 

 
D. Water:  Potable. 

 
E. Admixtures, General:  Provide concrete admixtures that contain not more than 0.1 

percent chloride ions. 
 

F. Air-Entraining Admixture:  ASTM C 260, certified by manufacturer to be compatible with 
other required admixtures. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Air-Tite, Cormix Construction Chemicals. 
b. Air-Mix or Perma-Air, Euclid Chemical Co. 
c. Darex AEA or Daravair, W.R. Grace & Co. 
d. MB-VR or Micro-Air, Master Builders, Inc. 
e. Sealtight AEA, W.R. Meadows, Inc. 
f. Sika AER, Sika Corp. 

 
G. Water-Reducing Admixture:  ASTM C 494, Type A. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. PSI N, Cormix Construction Chemicals. 
b. Eucon WR-75, Euclid Chemical Co. 
c. WRDA, W.R. Grace & Co. 
d. Pozzolith Normal or Polyheed, Master Builders, Inc. 
e. Plastocrete 161, Sika Corp. 

 
H. High-Range Water-Reducing Admixture:  ASTM C 494, Type F or Type G. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Eucon 37, Euclid Chemical Co. 
b. WRDA 19 or Daracem, W.R. Grace & Co. 
c. Rheobuild or Polyheed, Master Builders, Inc. 
d. Sikament 300, Sika Corp. 

 
I. Water-Reducing, Accelerating Admixture:  ASTM C 494, Type E. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Accelguard 80, Euclid Chemical Co. 
b. Daraset, W.R. Grace & Co. 
c. Pozzutec 20, Master Builders, Inc. 

 
J. Water-Reducing, Retarding Admixture:  ASTM C 494, Type D. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Eucon Retarder 75, Euclid Chemical Co. 
b. Daratard-17, W.R. Grace & Co. 
c. Pozzolith R, Master Builders, Inc. 
d. Protard, Prokrete Industries. 
e. Plastiment, Sika Corporation. 

 
2.4 RELATED MATERIALS: 
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A. Reglets:  Where sheet flashing or bituminous membranes are terminated in reglets, 

provide reglets of not less than 0.0217-inch-thick (26-gage) galvanized sheet steel.  Fill 
reglet or cover face opening to prevent intrusion of concrete or debris. 

 
B. Dovetail Anchor Slots:  Hot-dip galvanized sheet steel, not less than 0.0336 inch thick (22 

gage) with bent tab anchors.  Fill slot with temporary filler or cover face opening to 
prevent intrusion of concrete or debris. 

 
C. Waterstops:  Provide strip applied, flat, dumbbell-type or centerbulb-type waterstops at 

construction joints and other joints as indicated.  Size to suit joints. 
 

1. Flexible Butyl Rubber Strip Applied Waterstops:   
a. Manufacturers:  Subject to compliance with requirements, provide 

products of one of the following: 
1. Swellstop, as manufactured by Greenstreak. 
2. Synkoflex. 

 
2. Rubber Waterstops:  Corps of Engineers CRD-C 513. 

a. Manufacturers:  Subject to compliance with requirements, provide 
products of one of the following: 
1. The Burke Co. 
2. Progress Unlimited. 
3. Williams Products, Inc. 

 
3. Polyvinyl Chloride Waterstops:  Corps of Engineers CRD-C 572. 

a. Manufacturers:  Subject to compliance with requirements, provide 
products of one of the following: 
1. The Burke Co. 
2. Greenstreak Plastic Products Co. 
3. W.R. Meadows, Inc. 
4. Progress Unlimited. 
5. Schlegel Corp. 
6. Vinylex Corp. 

 
D. Vapor Barrier, General Use (except as indicated below): 

 
a. Product: Plastic vapor barrier.  Include manufacturer’s recommended 

adhesive or pressure-sensitive tape for sealing joints, laps and 
penetrations, preformed boots for penetrations, and all other components 
required for a complete, proper and vaporproof installation. 

1) Classification: Must exceed ASTM E 1745 Class “A”. 
2) Permeance: ASTM E96: 0.03 perms or less. 
3) Thickness: Not less than 10 mils. 

b. Manufacturer/Product: 
1) “Moistop Ultra 10”, Fortifiber Building Systems Group. 
2) “Perminator 10 mil”, W.R. Meadows 
3) “Griffolyn Type-105”, Reef Industries, Inc. 
4) “Stego Wrap Class A”, Stego Industries, LLC. 
5) “VaporBlock VB10”, Raven Inc. 
6) “Viper Vaporcheck 10-mil”, Insulation Solutions, Inc. 

c. Locations for Use: Continuous below all new and opened building slabs, 
and other structural slabs, porches, stoops, pads, covered (below roofs) 
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areas, etc., on grade, and turned-down to tops of footings. 
  

E. Absorptive Cover:  Burlap cloth made from jute or kenaf, weighing approximately 9 oz. 
per sq. yd., complying with AASHTO M 182, Class 2. 

 
F. Moisture-Retaining Cover:  One of the following, complying with ASTM C 171. 

 
1. Waterproof paper. 
2. Polyethylene film. 
3. Polyethylene-coated burlap. 

 
G. Typical Special Sealing and Curing Compound at Interior Concrete Floors which will 

Remain Exposed in Completed Construction – EXCEPT NOT FOR FLOORS TO BE 
STAINED: 

 
1. Product/Manufacturer:  “Ashford Formula”, as manufactured by Curecrete 

Chemical Company, Inc.;  Springville, UT; Phone:  800-998-5664 or (801) 489-
5663. 

2. Provide materials, preparation and installation of the following product, in strict 
compliance with manufacturer’s current written instructions and 
recommendations. 

 
H. Coordinate the use (or non-use) of membrane-forming compounds with the suppliers of 

finishes to be provided on concrete surfaces.  Do not use membrane-forming compounds 
at locations where they may have a detrimental effect on the permanent installation of the 
finish materials, floor coverings, their adhesives, setting beds, etc.  At such locations, 
utilize only dissipating type compounds. 

 
I. Liquid Membrane-Forming Curing Compound:  Liquid-type membrane-forming curing 

compound complying with ASTM C 309, Type I, Class A.  Moisture loss not more than 
0.55 kg/sq. meter when applied at 200 sq. ft./gal. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Spartan-Cote, The Burke Co. 
b. Day-Chem Cure and Seal, Dayton Superior Corp. 
c. Eucocure, Euclid Chemical Co. 
d. Horn Clear Seal, A.C. Horn, Inc. 
e. L&M Cure R, L&M Construction Chemicals, Inc. 
f. Masterkure, Master Builders, Inc. 
g. CS-309, W.R. Meadows, Inc. 
h. Kure-N-Seal, Sonneborn-Chemrex. 

 
J. V.O.C. Compliant Acrylic Curing and Sealing Type (30 Percent): Liquid type membrane-

forming curing compound complying with ASTM C 309, Type 1, Class A and B. Provide 
30 percent solids minimum, for surfaces indicated to be sealed. 

 
K. Safe Cure and Seal: 30 percent (J-19), Dayton Superior Inc. 

 
L. Evaporation Control: 

 
1. Monomolecular film-forming compound applied to exposed concrete slab 

surfaces for temporary protection from rapid moisture loss. 
a. Products:  Subject to compliance with requirements, provide one of the 
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following: 
1. Eucobar, Euclid Chemical Co. 
2. E-Con, L&M Construction Chemicals, Inc. 
3. Confilm, Master Builders, Inc. 

 
M. V.O.C. Compliant Evaporation Control: Sure Film (J-74), Dayton Superior Inc. 

 
N. Underlayment Compound:  Free-flowing, self-leveling, pumpable, cement-based 

compound for applications from 1 inch thick to feathered edges. 
 

1. Products:  Subject to compliance with requirements, provide one of the following: 
 

a. K-15, Ardex, Inc. 
b. LevelLayer II, Dayton Superior Corp. 
c. Flo-Top, Euclid Chemical Co. 
d. Gyp-Crete, Gyp-Crete Corp. 
e. Levelex, L&M Construction Chemicals, Inc. 
f. Underlayment 110, Master Builders, Inc. 
g. Thoro Underlayment Self-Leveling, Thoro System Products. 

 
O. Bonding Agent:  Polyvinyl acetate or acrylic base. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Polyvinyl Acetate (Interior Only): 
1. Superior Concrete Bonder, Dayton Superior Corp. 
2. Euco Weld, Euclid Chemical Co. 
3. Weld-Crete, Larsen Products Corp. 
4. Everweld, L&M Construction Chemicals, Inc. 
5. Ready Bond, Symons Corp. 

b. Acrylic or Styrene Butadiene: 
1. Acrylic Bondcrete, The Burke Co. 
2. Day-Chem Ad Bond, Dayton Superior Corp. 
3. SBR Latex, Euclid Chemical Co. 
4. Daraweld C, W.R. Grace & Co. 
5. Hornweld, A.C. Horn, Inc. 
6. Everbond, L&M Construction Chemicals, Inc. 
7. Acryl-Set, Master Builders Inc. 
8. Intralok, W.R. Meadows, Inc. 
9. Sonocrete, Sonneborn-Chemrex. 

 
P. Epoxy Adhesive:  ASTM C 881, two-component material suitable for use on dry or damp 

surfaces.  Provide material type, grade, and class to suit Project requirements. 
 

1. Products:  Subject to compliance with requirements, provide one of the following: 
a. Resi-Bond (J-58), Dayton Superior. 
b. Euco Epoxy System #452 or #620, Euclid Chemical Co. 
c. Epoxtite Binder 2390, A.C. Horn, Inc. 
d. Epabond, L&M Construction Chemicals, Inc. 
e. Concresive Standard Liquid, Master Builders, Inc. 
f. Rezi-Weld 1000, W.R. Meadows, Inc. 
g. Sikadur 32 Hi-Mod, Sika Corp. 

 
Q. Interior Epoxy Sealer:  Use a maximum 35 percent type.  
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1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Epoxy-Plus; Dayton Superior Inc. 
b. Eucopoxy 1; Euclid Chemical 
c. Oauerseal 30E; Non-Crete, Inc. 
d. Rescon R117; Symons Corp. 
e. Son-No-Mar; Sonneborn, Div./Chem Rex Inc. 
f. Super Seal 35; L & M Const. Chem. Co. 

 
R. V.O.C. Compliant Urethane Sealer: 

 
1. Day Chem Urethane V.O.C. (J-39); Dayton Superior Inc. 

 
2.5 PROPORTIONING AND DESIGNING MIXES: 
 

A. Prepare design mixes for each type and strength of concrete by either laboratory trial 
mixtures or field experience methods as specified in ACI 318-89 Section 5.3.  If trial 
mixtures method used, use an independent testing facility acceptable to Architect for 
preparing and reporting proposed mix designs.  The testing facility shall not be the same 
as used for field quality control testing, unless otherwise acceptable to Architect. 

 
B. Trial mix designs and strength tests, made by qualified independent material laboratory, 

in accordance with ACI 318-89 Section 5.3 are required for the following types of 
concrete: 

 
1. Normal weight concrete with specified strength in excess of 4000 psi. 
2. All concrete designs for which a suitable experience record is not available. 
 

C. Mix design based on a record of past performance in accordance with ACI 318-89 
Section 5.3, may be provided by qualified concrete supplier or precast concrete 
manufacturer for concrete designs.  Mix design shall be certified by an independent 
testing laboratory.  

 
D. All concrete mix designs shall include the following information: 
 

1. Proportions of cement, fine and coarse aggregate and water. 
2. Water/cement ratio, design strength, slump and air content. 
3. Type of cement and aggregates. 
4. Type and dosage of all admixtures. 
5. Type, color and dosage of integral coloring compounds, where applicable. 
6. Special requirements for pumping. 
7. Any special characteristics of the mix which require precautions in the mixing, 

placing or finishing techniques to achieve the finished product specified. 
 

E. Submit written reports to Architect of each proposed mix for each class of concrete at 
least 15 days prior to start of Work.  Do not begin concrete production until proposed mix 
designs have been reviewed by Architect. 

 
F. Design mixes to provide normal weight concrete with the following properties as indicated 

on drawings and schedules: 
 

1. 4000-psi, 28-day compressive strength. 
2. 3000-psi, 28-day compressive strength. 
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G. Water-Cement Ratio:  Provide concrete for following conditions with maximum water-

cement (W/C) ratios as follows: 
 

1. Subjected to freezing and thawing:  W/C 0.45. 
2. Subjected to deicers/watertight:  W/C 0.40. 
3. Subjected to brackish water, salt spray, or deicers:  W/C 0.40. 

 
H. Slump Limits:  Proportion and design mixes to result in concrete slump at point of 

placement as follows: 
 

1. Ramps and sloping surfaces:  Not more than 3 inches. 
2. Reinforced foundation systems:  Not less than 1 inch and not more than 3 

inches. 
3. Concrete containing high-range water-reducing admixture (superplasticizer):  Not 

more than 8 inches after adding admixture to site-verified 2-to-3-inch slump 
concrete. 

4. Other concrete:  Not more than 5 inches or less than 3 inches. 
 

I. Adjustment to Concrete Mixes:  Mix design adjustments may be requested by Contractor 
when characteristics of materials, job conditions, weather, test results, or other 
circumstances warrant, as accepted by Architect.  Laboratory test data for revised mix 
design and strength results must be submitted to and accepted by Architect before using 
in Work. 

 
2.6 ADMIXTURES: 
 

A. Use water-reducing admixture or high-range water-reducing admixture (superplasticizer) 
in concrete, as required, for placement and workability. 

 
B. Use accelerating admixture in concrete slabs placed at ambient temperatures below 50 

deg.F (10 deg.C). 
 

C. Use high-range water-reducing admixture in pumped concrete, concrete for heavy-use 
industrial slabs, architectural concrete, parking structure slabs, concrete required to be 
watertight, and concrete with water-cement ratios below 0.50. 

 
D. Use air-entraining admixture in exterior exposed concrete unless otherwise indicated.  

Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at 
point of placement having total air content with a tolerance of plus or minus 1-1/2 percent 
within the following limits: 

 
1. Concrete structures and slabs exposed to freezing and thawing, deicer 

chemicals, or hydraulic pressure: 
a. 5.0 percent (moderate exposure); 6.0 percent (severe exposure) for 3/4-

inch maximum aggregate. 
b. 5.5 percent (moderate exposure); 7.0 percent (severe exposure) for 1/2-

inch maximum aggregate. 
2. Other concrete not exposed to freezing, thawing, or hydraulic pressure, or to 

receive a surface hardener:  2 to 4 percent air. 
 

E. Use admixtures for water reduction and set accelerating or retarding in strict compliance 
with manufacturer's directions. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

CAST-IN-PLACE CONCRETE 03300-11 

 
2.7 CONCRETE MIXING 
 

A. Ready-Mixed Concrete:  Comply with requirements of ASTM C 94, and as specified. 
 

1. When air temperature is between 85 deg.F (30 deg.C) and 90 deg.F (32 deg.C), 
reduce mixing and delivery time from 1-1/2 hours to 75 minutes, and when air 
temperature is above 90 deg.F (32 deg.C), reduce mixing and delivery time to 60 
minutes. 

 
 
PART 3 - EXECUTION 
 
3.1 GENERAL: 
 

A. Coordinate the installation of joint materials, vapor retarder/barrier, and other related 
materials with placement of forms and reinforcing steel. 

 
3.2 FORMS: 
 

A. General:  Design, erect, support, brace, and maintain formwork to support vertical, 
lateral, static, and dynamic loads that might be applied until concrete structure can 
support such loads.  Formwork drawings shall bear the seal and signature of a 
Professional Engineer registered in the State of Ohio.  Construct formwork so concrete 
members and structures are of correct size, shape, alignment, elevation, and position.  
Maintain formwork construction tolerances and surface irregularities complying with the 
following ACI 347 limits: 

 
1. Provide Class A tolerances for concrete surfaces exposed to view. 
2. Provide Class C tolerances for other concrete surfaces. 

 
Care shall be taken with the formwork on the bottom of the slabs, which will be exposed 
ceilings, to avoid the need for patching or repairs following the removal of the formwork. 

 
B. Construct forms to sizes, shapes, lines, and dimensions shown and to obtain accurate 

alignment, location, grades, level, and plumb work in finished structures.  Provide for 
openings, offsets, sinkages, keyways, recesses, moldings, rustications, reglets, 
chamfers, blocking, screeds, bulkheads, anchorages and inserts, and other features 
required in the Work.  Use selected materials to obtain required finishes.  Solidly butt 
joints and provide backup at joints to prevent cement paste from leaking. 

 
C. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  

Provide crush plates or wrecking plates where stripping may damage cast concrete 
surfaces.  Provide top forms for inclined surfaces where slope is too steep to place 
concrete with bottom forms only.  Kerf wood inserts for forming keyways, reglets, 
recesses, and the like for easy removal. 

 
D. Provide temporary openings for clean-outs and inspections where interior area of 

formwork is inaccessible before and during concrete placement.  Securely brace 
temporary openings and set tightly to forms to prevent losing concrete mortar.  Locate 
temporary openings in forms at inconspicuous locations. 

 
E. Chamfer exposed corners and edges as indicated, using wood, metal, PVC, or rubber 
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chamfer strips fabricated to produce uniform smooth lines and tight edge joints. 
 

F. Provisions for Other Trades:  Provide openings in concrete formwork to accommodate 
work of other trades.  Determine size and location of openings, recesses, and chases 
from trades providing such items.  Accurately place and securely support items built into 
forms. 

 
G. Cleaning and Tightening:  Thoroughly clean forms and adjacent surfaces to receive 

concrete.  Remove chips, wood, sawdust, dirt, or other debris just before placing 
concrete.  Retighten forms and bracing before placing concrete, as required, to prevent 
mortar leaks and maintain proper alignment. 

 
3.3 VAPOR RETARDER/BARRIER INSTALLATION: 
 

A. General:  Place vapor retarder/barrier sheeting in position with longest dimension parallel 
with direction of pour. 

 
B. Lap joints 6 inches and seal with manufacturer's recommended mastic or pressure-

sensitive tape. 
 
3.4 PLACING REINFORCEMENT: 
 

A. General:  Comply with Concrete Reinforcing Steel Institute's recommended practice for 
"Placing Reinforcing Bars," for details and methods of reinforcement placement and 
supports and as specified. 

 
1. Avoiding cutting or puncturing vapor retarder/barrier during reinforcement 

placement and concreting operations.  Repair damages before placing concrete. 
 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials that 
reduce or destroy bond with concrete. 

 
C. Accurately position, support, and secure reinforcement against displacement.  Locate 

and support reinforcing by metal chairs, runners, bolsters, spacers, and hangers, as 
approved by Architect. 

 
D. Place reinforcement to maintain minimum coverages as indicated for concrete protection.  

Arrange, space, and securely tie bars and bar supports to hold reinforcement in position 
during concrete placement operations.  Set wire ties so ends are directed into concrete, 
not toward exposed concrete surfaces. 

 
E. Install welded wire fabric in lengths as long as practicable.  Lap adjoining pieces at least 

one full mesh and lace splices with wire.  Offset laps of adjoining widths to prevent 
continuous laps in either direction. 

 
3.5 JOINTS: 
 

A. Construction Joints:  Locate and install construction joints so they do not impair strength 
or appearance of the structure, as acceptable to Architect. 

 
B. Provide keyways at least 1-1/2 inches deep in construction joints in walls and slabs and 

between walls and footings.  Bulkheads designed and accepted for this purpose may be 
used for slabs. 
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C. Place construction joints perpendicular to main reinforcement.  Continue reinforcement 

across construction joints except as indicated otherwise.  Do not continue reinforcement 
through sides of strip placements. 

 
D. Use bonding agent on existing concrete surfaces that will be joined with fresh concrete. 

 
E. Waterstops:  Provide waterstops in construction joints as indicated.  Install waterstops to 

form continuous diaphragm in each joint.  Support and protect exposed waterstops during 
progress of Work.  Field-fabricate joints in waterstops according to manufacturer's printed 
instructions. 

 
F. Isolation Joints in Slabs-on-Grade:  Construct isolation joints in slabs-on-grade at points 

of contact between slabs-on-grade and vertical surfaces, such as column pedestals, 
foundation walls, grade beams, and other locations, as indicated. 

 
1. Joint fillers and sealants are specified in Section 07900, "Sealants and Joint 

Fillers". 
 

G. Contraction (Control) Joints in Slabs-on-Grade:  Construct contraction joints in slabs-on-
grade to form panels of patterns as shown.  Use saw cuts 1/8 inch wide by one-fourth of 
slab depth or inserts 1/4 inch wide by one-fourth of slab depth, unless otherwise 
indicated. 

 
1. Form contraction joints by inserting premolded plastic, hardboard, or fiberboard 

strip into fresh concrete until top surface of strip is flush with slab surface.  Tool 
slab edges round on each side of insert.  After concrete has cured, remove 
inserts and clean groove of loose debris. 

2. Contraction joints in unexposed floor slabs may be formed by saw cuts as soon 
as possible after slab finishing as may be safely done without dislodging 
aggregate. 

3. If joint pattern is not shown, provide joints not exceeding 15 feet in either 
direction and located to conform to bay spacing wherever possible (at column 
centerlines, half bays, third bays). 

4. Joint fillers and sealants are specified in Division 7 Section "Joint Sealants." 
 
3.6 INSTALLING EMBEDDED ITEMS: 
 

A. General:  Set and build into formwork anchorage devices and other embedded items 
required for other work that is attached to or supported by cast-in-place concrete.  Use 
setting drawings, diagrams, instructions, and directions provided by suppliers of items to 
be attached. 

 
B. Install reglets to receive top edge of foundation sheet waterproofing and to receive 

through-wall flashings in outer face of concrete frame at exterior walls, where flashing is 
shown at lintels, relieving angles, and other conditions. 

 
C. Install dovetail anchor slots in concrete structures as indicated on drawings. 

 
D. Forms for Slabs:  Set edge forms, bulkheads, and intermediate screed strips for slabs to 

achieve required elevations and contours in finished surfaces.  Provide and secure units 
to support screed strips using strike-off templates or compacting-type screeds. 
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3.7 PREPARING FORM SURFACES: 
 

A. General:  Coat contact surfaces of forms with an approved, nonresidual, low-VOC, form-
coating compound before placing reinforcement. 

 
B. Do not allow excess form-coating material to accumulate in forms or come into contact 

with in-place concrete surfaces against which fresh concrete will be placed.  Apply 
according to manufacturer's instructions. 

 
1. Coat steel forms with a nonstaining, rust-preventative material.  Rust-stained 

steel formwork is not acceptable. 
 
 
 
3.8 CONCRETE PLACEMENT: 
 

A. Inspection:  Before placing concrete, inspect and complete formwork installation, 
reinforcing steel, and items to be embedded or cast in.  Notify other trades to permit 
installation of their work. 

 
B. General:  Comply with ACI 304, "Guide for Measuring, Mixing, Transporting, and Placing 

Concrete," and as specified. 
 

C. Deposit concrete continuously or in layers of such thickness that no new concrete will be 
placed on concrete that has hardened sufficiently to cause seams or planes of weakness.  
If a section cannot be placed continuously, provide construction joints as specified.  
Deposit concrete to avoid segregation at its final location. 

 
D. Placing Concrete in Forms:  Deposit concrete in forms in horizontal layers no deeper than 

24 inches and in a manner to avoid inclined construction joints.  Where placement 
consists of several layers, place each layer while preceding layer is still plastic to avoid 
cold joints. 

 
1. Consolidate placed concrete by mechanical vibrating equipment supplemented 

by hand-spading, rodding, or tamping.  Use equipment and procedures for 
consolidation of concrete complying with ACI 309. 

2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw 
vibrators vertically at uniformly spaced locations no farther than the visible 
effectiveness of the machine.  Place vibrators to rapidly penetrate placed layer 
and at least 6 inches into preceding layer.  Do not insert vibrators into lower 
layers of concrete that have begun to set.  At each insertion, limit duration of 
vibration to time necessary to consolidate concrete and complete embedment of 
reinforcement and other embedded items without causing mix to segregate. 

 
E. Placing Concrete Slabs:  Deposit and consolidate concrete slabs in a continuous 

operation, within limits of construction joints, until completing placement of a panel or 
section. 

 
1. Consolidate concrete during placement operations so that concrete is thoroughly 

worked around reinforcement, other embedded items and into corners. 
2. Bring slab surfaces to correct level with a straightedge and strike off.  Use bull 

floats or darbies to smooth surface free of humps or hollows.  Do not disturb slab 
surfaces prior to beginning finishing operations. 
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3. Maintain reinforcing in proper position on chairs during concrete placement. 
 

F. Cold-Weather Placement:  Comply with provisions of ACI 306 and as follows.  Protect 
concrete work from physical damage or reduced strength that could be caused by frost, 
freezing actions, or low temperatures. 

 
G. When air temperature has fallen to or is expected to fall below 40 deg.F (4 deg.C), 

uniformly heat water and aggregates before mixing to obtain a concrete mixture 
temperature of not less than 50 deg.F (10 deg.C) and not more than 80 deg.F (27 deg.C) 
at point of placement. 

 
1. Do not use frozen materials or materials containing ice or snow.  Do not place 

concrete on frozen subgrade or on subgrade containing frozen materials. 
 

2. Do not use calcium chloride, salt, or other materials containing antifreeze agents 
or chemical accelerators unless otherwise accepted in mix designs. 

 
H. Hot-Weather Placement:  When hot weather conditions exist that would impair quality 

and strength of concrete, place concrete complying with ACI 305 and as specified. 
 

1. Cool ingredients before mixing to maintain concrete temperature at time of 
placement to below 90 deg.F (32 deg.C).  Mixing water may be chilled or 
chopped ice may be used to control temperature, provided water equivalent of 
ice is calculated to total amount of mixing water.  Using liquid nitrogen to cool 
concrete is Contractor's option. 

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that 
steel temperature will not exceed the ambient air temperature immediately before 
embedding in concrete. 

3. Fog spray forms, reinforcing steel, and subgrade just before placing concrete.  
Keep subgrade moisture uniform without puddles or dry areas. 

4. Use water-reducing retarding admixture when required by high temperatures, low 
humidity, or other adverse placing conditions, as acceptable to Architect. 

 
3.9 FINISHING FORMED SURFACES: 
 

A. Rough-Formed Finish:  Provide a rough-formed finish on formed concrete surfaces not 
exposed to view in the finished Work or concealed by other construction.  This is the 
concrete surface having texture imparted by form-facing material used, with tie holes and 
defective areas repaired and patched, and fins and other projections exceeding 1/4 inch 
in height rubbed down or chipped off. 

 
B. Smooth-Formed Finish:  Provide a smooth-formed finish on formed concrete surfaces 

exposed to view or to be covered with a coating material applied directly to concrete, or a 
covering material applied directly to concrete, such as waterproofing, dampproofing, 
veneer plaster, painting, or another similar system.  This is an as-cast concrete surface 
obtained with selected form-facing material, arranged in an orderly and symmetrical 
manner with a minimum of seams.  Care shall be taken with the formwork on the bottom 
of the slabs, which will be exposed ceilings, to avoid the need for patching or repairs 
following the removal of the formwork.  Repair and patch defective areas with fins and 
other projections completely removed and smoothed. 

 
C. Smooth-Rubbed Finish:  Provide smooth-rubbed finish on scheduled concrete surfaces 

that have received smooth-formed finish treatment not later than 1 day after form 
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removal. 
 

1. Moisten concrete surfaces and rub with carborundum brick or another abrasive 
until producing a uniform color and texture.  Do not apply cement grout other 
than that created by the rubbing process. 

 
D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed 

surfaces adjacent to formed surfaces, strike-off smooth and finish with a texture matching 
adjacent formed surfaces.  Continue final surface treatment of formed surfaces uniformly 
across adjacent unformed surfaces unless otherwise indicated. 

 
3.10 MONOLITHIC SLAB FINISHES: 
 

A. Scratch Finish:  Apply scratch finish to monolithic slab surfaces to receive concrete floor 
topping or mortar setting beds for tile, portland cement terrazzo, and other bonded 
applied cementitious finish flooring material, and where indicated. 

 
1. After placing slabs, finish surface to tolerances specified in Section 3.11.  Slope 

surfaces uniformly to drains where required.  After leveling, roughen surface 
before final set with stiff brushes, brooms, or rakes. 

 
B. Float Finish:  Apply float finish to monolithic slab surfaces to receive trowel finish and 

other finishes as specified; slab surfaces to be covered with membrane or elastic 
waterproofing, membrane or elastic roofing, or sand-bed terrazzo; and where indicated. 

 
1. After screeding, consolidating, and leveling concrete slabs, do not work surface 

until ready for floating.  Begin floating, using float blades or float shoes only, 
when surface water has disappeared, or when concrete has stiffened sufficiently 
to permit operation of power-driven floats, or both.  Consolidate surface with 
power-driven floats or by hand-floating if area is small or inaccessible to power 
units.  Finish surfaces to tolerances specified in Section 3.11.  Cut down high 
spots and fill low spots.  Uniformly slope surfaces to drains.  Immediately after 
leveling, refloat surface to a uniform, smooth, granular texture. 

 
C. Trowel Finish:  Apply a trowel finish to monolithic slab surfaces exposed to view and slab 

surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile, paint, or 
another thin film-finish coating system. 

 
1. After floating, begin first trowel-finish operation using a power-driven trowel.  

Begin final troweling when surface produces a ringing sound as trowel is moved 
over surface.  Consolidate concrete surface by final hand-troweling operation, 
free of trowel marks, uniform in texture and appearance, and finish surfaces to 
tolerances specified in Section 3.11.  Grind smooth any surface defects that 
would telegraph through applied floor covering system. 

 
D. Trowel and Fine Broom Finish:  Where ceramic or quarry tile is to be installed with thin-

set mortar, apply a trowel finish as specified, then immediately follow by slightly scarifying 
the surface with a fine broom. 

 
E. Nonslip Broom Finish:  Apply a nonslip broom finish to exterior concrete platforms, steps, 

and ramps, and elsewhere as indicated. 
 

1. Immediately after float finishing, slightly roughen concrete surface by brooming 
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with fiber-bristle broom perpendicular to main traffic route.  Coordinate required 
final finish with Architect before application. 

 
3.11 MISCELLANEOUS CONCRETE ITEMS: 
 

A. Filling In:  Fill in holes and openings left in concrete structures for passage of work by 
other trades, unless otherwise shown or directed, after work of other trades is in place.  
Mix, place, and cure concrete as specified to blend with in-place construction.  Provide 
other miscellaneous concrete filling shown or required to complete Work. 

 
B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 

green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, 
and terminations slightly rounded. 

 
C. Equipment Bases and Foundations:  Provide machine and equipment bases and 

foundations as shown on drawings.  Set anchor bolts for machines and equipment to 
template at correct elevations, complying with diagrams or templates of manufacturer 
furnishing machines and equipment. 

 
3.12 CONCRETE CURING AND PROTECTION: 
 

A. General:  Protect freshly placed concrete from premature drying and excessive 
cold or hot temperatures.  In hot, dry, and windy weather protect concrete from rapid 
moisture loss before and during finishing operations with an evaporation-control material.  
Apply according to manufacturer's instructions after screeding and bull floating, but 
before power floating and troweling. 

 
B. Start initial curing as soon as free water has disappeared from concrete surface after 

placing and finishing.  Weather permitting, keep continuously moist for not less than 7 
days. 

 
C. Curing Methods:  Cure concrete by curing compound, by moist curing, by moisture-

retaining cover curing, or by combining these methods, as specified. 
 

1. Provide moisture curing by the following methods: 
a. Keep concrete surface continuously wet by covering with water. 
b. Use continuous water-fog spray. 
c. Cover concrete surface with specified absorptive cover, thoroughly 

saturate cover with water, and keep continuously wet.  Place absorptive 
cover to provide coverage of concrete surfaces and edges, with a 4-inch 
lap over adjacent absorptive covers. 

2. Provide moisture-retaining cover curing as follows: 
a. Cover concrete surfaces with moisture-retaining cover for curing 

concrete, placed in widest practicable width with sides and ends lapped 
at least 3 inches and sealed by waterproof tape or adhesive.  
Immediately repair any holes or tears during curing period using cover 
material and waterproof tape. 

3. Apply curing compound on exposed interior slabs and on exterior slabs, walks, 
and curbs as follows: 
a. Apply curing compound to concrete slabs as soon as final finishing 

operations are complete (within 2 hours and after surface water sheen 
has disappeared).  Apply uniformly in continuous operation by power 
spray or roller according to manufacturer's directions.  Recoat areas 
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subjected to heavy rainfall within 3 hours after initial application.  
Maintain continuity of coating and repair damage during curing period. 

b. Use membrane curing compounds that will not affect surfaces to be 
covered with finish materials applied directly to concrete. 

 
D. Curing Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, 

supported slabs, and other similar surfaces, by moist curing with forms in place for the full 
curing period or until forms are removed.  If forms are removed, continue curing by 
methods specified above, as applicable. 

 
E. Curing Unformed Surfaces:  Cure unformed surfaces, including slabs, floor topping, and 

other flat surfaces, by applying the appropriate curing method. 
 

1. Final cure concrete surfaces to receive finish flooring with a moisture-retaining 
cover, unless otherwise directed. 

 
3.13 REMOVING FORMS: 

 
A. General:  Formwork not supporting weight of concrete, such as sides of beams, walls, 

columns, and similar parts of the work, may be removed after cumulatively curing at not 
less than 50 deg.F (10 deg.C) for 24 hours after placing concrete, provided concrete is 
sufficiently hard to not be damaged by form-removal operations, and provided curing and 
protection operations are maintained. 

 
B. Formwork supporting weight of concrete, such as beam soffits, joists, slabs, and other 

structural elements, may not be removed in less than 14 days or until concrete has 
attained at least 75 percent of design minimum compressive strength at 28 days.  
Determine potential compressive strength of in-place concrete by testing field-cured 
specimens representative of concrete location or members. 

 
C. Form-facing material may be removed 4 days after placement only if shores and other 

vertical supports have been arranged to permit removal of form-facing material without 
loosening or disturbing shores and supports. 

 
3.14 REUSING FORMS: 
 

A. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, 
or otherwise damaged form-facing material will not be acceptable for exposed surfaces.  
Apply new form-coating compound as specified for new formwork. 

 
B. When forms are extended for successive concrete placement, thoroughly clean surfaces, 

remove fins and laitance, and tighten forms to close joints.  Align and secure joint to 
avoid offsets.  Do not use patched forms for exposed concrete surfaces except as 
acceptable to Architect. 

 
3.15 CONCRETE SURFACE REPAIRS: 
 

A. Patching Defective Areas:  Repair and patch defective areas with cement mortar 
immediately after removing forms, when acceptable to Architect. 

 
B. Mix dry-pack mortar, consisting of one part portland cement to 2-1/2 parts fine aggregate 

passing a No. 16 mesh sieve, using only enough water as required for handling and 
placing. 
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1. Cut out honeycombs, rock pockets, voids over 1/4 inch in any dimension, and 

holes left by tie rods and bolts down to solid concrete but in no case to a depth 
less than 1 inch.  Make edges of cuts perpendicular to the concrete surface.  
Thoroughly clean, dampen with water, and brush-coat the area to be patched 
with bonding agent.  Place patching mortar before bonding agent has dried. 

 
2. For surfaces exposed to view, blend white portland cement and standard 

portland cement so that, when dry, patching mortar will match surrounding color.  
Provide test areas at inconspicuous locations to verify mixture and color match 
before proceeding with patching.  Compact mortar in place and strike-off slightly 
higher than surrounding surface. 

 
C. Repairing Formed Surfaces:  Remove and replace concrete having defective surfaces if 

defects cannot be repaired to satisfaction of Architect.  Surface defects include color and 
texture irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets, fins and other 
projections on the surface, and stains and other discolorations that cannot be removed by 
cleaning.  Flush out form tie holes and fill with dry-pack mortar or precast cement cone 
plugs secured in place with bonding agent. 

 
1. Repair concealed formed surfaces, where possible, containing defects that affect 

the concrete's durability.  If defects cannot be repaired, remove and replace the 
concrete. 

 
D. Repairing Unformed Surfaces:  Test unformed surfaces, such as monolithic slabs, for 

smoothness and verify surface tolerances specified for each surface and finish.  Correct 
low and high areas as specified.  Test unformed surfaces sloped to drain for trueness of 
slope and smoothness by using a template having the required slope. 

 
1. Repair finished unformed surfaces containing defects that affect the concrete's 

durability.  Surface defects include crazing and cracks in excess of 0.01 inch 
wide or that penetrate to the reinforcement or completely through nonreinforced 
sections regardless of width, spalling, popouts, honeycombs, rock pockets, and 
other objectionable conditions. 

2. Correct high areas in unformed surfaces by grinding after concrete has cured at 
least 14 days. 

3. Correct low areas in unformed surfaces during or immediately after completing 
surface finishing operations by cutting out low areas and replacing with patching 
mortar.  Finish repaired areas to blend into adjacent concrete.  Proprietary 
underlayment compounds may be used when acceptable to Architect. 

4. Repair defective areas, except random cracks and single holes not exceeding 1 
inch in diameter, by cutting out and replacing with fresh concrete.  Remove 
defective areas with clean, square cuts and expose reinforcing steel with at least 
3/4-inch clearance all around.  Dampen concrete surfaces in contact with 
patching concrete and apply bonding agent.  Mix patching concrete of same 
materials to provide concrete of same type or class as original concrete.  Place, 
compact, and finish to blend with adjacent finished concrete.  Cure in same 
manner as adjacent concrete. 

 
E. Perform structural repairs with prior approval of Architect for method and procedure, 

using specified epoxy adhesive and mortar. 
 

F. Repair methods not specified above may be used, subject to acceptance of Architect. 
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3.16 QUALITY CONTROL TESTING DURING CONSTRUCTION: 
 

A. General:  The Owner will employ a testing agency to perform tests and to submit test 
reports. 

 
B. Sampling and testing for quality control during concrete placement may include the 

following, as directed by Architect. 
 

1. Sampling Fresh Concrete:  ASTM C 172, except modified for slump to comply 
with ASTM C 94. 
a. Slump:  ASTM C 143; one test at point of discharge for each day's pour 

of each type of concrete; additional tests when concrete consistency 
seems to have changed. 

b. Air Content:  ASTM C 173, volumetric method for lightweight or normal 
weight concrete; ASTM C 231, pressure method for normal weight 
concrete; one for each day's pour of each type of air-entrained concrete. 

c. Concrete Temperature:  ASTM C 1064; one test hourly when air 
temperature is 40 deg.F (4 deg.C) and below, when 80 deg.F (27 deg.C) 
and above, and one test for each set of compressive-strength 
specimens. 

d. Compression Test Specimen:  ASTM C 31; one set of four standard 
cylinders for each compressive-strength test, unless otherwise directed.  
Mold and store cylinders for laboratory-cured test specimens except 
when field-cured test specimens are required. 

 
C. Compressive-Strength Tests:  ASTM C 39; one set for each day's pour exceeding 5 cu. 

yd. plus additional sets for each 50 cu. yd. more than the first 25 cu. yd. of each concrete 
class placed in any one day, or for each 5000 sq ft of surface are placed; one specimen 
tested at 7 days, two specimens tested at 28 days, and one specimen retained in reserve 
for later testing if required. 

 
1. Any additional cylinder required by the Contractor for early strength gain tests for 

form stripping or post-tensioning are Contractor’s responsibility and shall be paid 
for by Contractor. 

2. When frequency of testing will provide fewer than five strength tests for a given 
class of concrete, conduct testing from at least five randomly selected batches or 
from each batch if fewer than five are used. 

3. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, evaluate current operations and provide corrective 
procedures for protecting and curing the in-place concrete. 

4. Strength level of concrete will be considered satisfactory if averages of sets of 
three consecutive strength test results equal or exceed specified compressive 
strength and no individual strength test result falls below specified compressive 
strength by more than 500 psi. 

5. Test results will be reported in writing to Architect, Structural Engineer, ready-mix 
producer, and Contractor within 24 hours after tests.  Reports of compressive 
strength tests shall contain the Project identification name and number, date of 
concrete placement, name of concrete testing service, concrete type and class, 
location of concrete batch in structure, design compressive strength at 28 days, 
concrete mix proportions and materials, compressive breaking strength, and type 
of break for both 7-day tests and 28-day tests. 

6. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive 
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device may be permitted but shall not be used as the sole basis for acceptance 
or rejection. 

7. Additional Tests:  The testing agency will make additional tests of in-place 
concrete when test results indicate specified concrete strengths and other 
characteristics have not been attained in the structure, as directed by Architect.  
Testing agency may conduct tests to determine adequacy of concrete by cored 
cylinders complying with ASTM C 42, or by other methods as directed. 

 
 

END OF SECTION 03 30 00 
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SECTION 03310 CONCRETE SLAB ON GRADE TO BE POLISHED  

PART 1 GENERAL 
 

1.1 SUMMARY 
 

A. This Section  includes  slab on  grade concrete,  including concrete  materials,  mixture  
design, placement procedures, finishes, and curing, for slabs to receive concrete 
polishing. Complete Slab- on-Grade Concrete system intended for decorative purposes 
to specified STG (Surface Texture Grade) and sustainability. 

 
1.2 REFERENCES 

 
A. American Concrete Institute: 

 
1. ACI 302.1R-89, Guide for Concrete Floor and Slab Construction. 

 
2. ACI 117, Specifications for Tolerances for Concrete Construction and Materials 

 
3. ACI 301, Specifications for Structural Concrete 

 
4. ACI 302.1R, Guide for Concrete Floor and Slab Construction 

 
5. ACI 302.2R, Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring 

Materials 
 

6. ACI 305.1, Specifications for Hot Weather Concreting 
 

7. ACI 306.1, Specifications for Cold Weather Concreting 
 

8. ACI 308.1, Guide for Curing Concrete 
 

9. ACI 310, Guide for Decorative Concrete 
 

B. American Society for Testing and Materials: 
 

1. ASTM-C779, Standard Test Method for Abrasion Resistance of Horizontal Concrete 
Surfaces 

 
2. ASTM G23-81, Ultraviolet Light & Water Spray 

 
3. ASTM C805, Impact Strength 

 
4. ASTM 1028, Slip Coefficient 

 
5. ASTM C1585, Standard for Test Method for Measurement of Rate of Absorption of 

Water by Hydraulic-Cement Concretes 
 

6. ASTM C156, Test Method for Water Loss Through Liquid Membrane-Forming 
Curing Compounds for Concrete 
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7. ASTM C1315, Specifications for Liquid Membrane-Forming Compounds Having Special 

Properties for Curing and Sealing Concrete. 
 

8. ASTM F609 Standard Test Method for Using a Horizontal Pull Slip meter (HPS) 
 

C. Concrete Sawing and Drilling Association: CSDA ST 115, Measuring Concrete Micro 
Surface Texture 

 
D. On-site Testing: 

 
1. Gloss Meter Reflectivity, Horiba IG320, 50 minimum 

 
2. Distinction of Image (DOI), 80 minimum 

 
3. CSDA ST115, Texture Measurement, T Meter, STG, A-3 minimum 

 
4. ASTM C805, Concrete Rebound 

 
5. ASTM C1585, Rate of Absorption (Water Column-Porosity) 

 
6. ASTM C143, Slump Testing 

 
7. ASTM E1155, FF (Floor Flatness) and FL (Floor Levelness) 

 
1.3 SUBMITTALS 

 
A. Comply with applicable provisions of Sections setting forth Product Requirements: Provide 

submittal information within 30 days after Contractor has received Owner’s Notice to 
Proceed. 

 
B. Under Slab Vapor Barrier: 

 
1. Product Data: Submit manufacturer’s data on products. 

 
2. Manufacturer’s Installation: Indicate installation procedures and interface required 

with adjacent  construction. 
 

C. Concrete Forming and Accessories: 
 

1. Provide data on void form materials and installation requiements. 
 

2. Shop Drawings: Indicate pertinent dimensions, materials, bracing and arrangement of 
any joints and ties 

 
D. Concrete  Reinforcing: 

 
1. Shop Drawings: Comply with requirements of AC ISP-66. Include bar schedules shapes 

of bent bars, spacing of bars and locations of splices. 
2. Welders’ Certifications: Submit certifications for Welders employed on the project, verifying 

AWS qualification within the previous 12 months. 
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3. Manufacturer’s Certificate: Certify that reinforcing steel and accessories supplied for 

this project meet or exceed specified requirements. 
 

E. Cast in Place Concrete: 
 

1. Product Data: Submit Manufacturer’s data on product showing compliance with 
specified requirements. 

 
2. Mix Design: Submit design mixtures for each concrete mixture. Submit alternate design 

mixtures when characteristics of materials, project conditions, weather, test results or 
other circumstances warrant adjustment. 

 
3. Manufacturer’s Installation Instructions: Indicate installation procedures and 

interface required with adjacent construction for concrete accessories. 
 

4. Project Record Documents: Accurately record actual location s of embedded utilities 
and components that will be concealed from view upon completing of concrete work. 

 
F. Polished Concrete Finish: 

 
1. Product Data: Submit 30 days prior first concrete placement. Include Brand name, 

product data sheets, installation instructions and certificates of compliance with 
required standard. 

 
a. Refining Agent. 
b. Densifier 
c. Stain Protector 
d. Polishing Equipment: Submit product data for equipment prior to beginning polishing 

operations. Equipment utilized on Rouses projects must be three (3) years old or 
newer to comply with this specification. Subcontractor awarded the concrete polishing 
scope of work must have a minimum of two (2) years grinding / polishing units, that 
are a minimum 30” grinding width, operation on site at all times, until polishing 
operations  on site at all times, until polishing scope of work is completed. 

 
2. Polishing Subcontractors Qualifications 

 
a. Current Contractor's certificate signed by Manufacturer declaring Contractor as an 

approved installer/operator of polishing system for the following: (Submit 30 days prior 
to first concrete placement). 
i. Densifier 
ii. Concrete Stain 
iii. Course taken on concrete texturing as outlined by the CSDA for use of 

the T Meter and STG (Surface Texture Grades). 
b. Provide names of technically qualified Manufacturer’s Field Representatives for 

the densifier and stain protector products. 
c. Provide a list of a minimum of 5 projects performed within the last 3 years of similar 

type, size and complexity as this contract. Owner and its Consultants reserve the 
right to approve polishing subcontractors. 
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3. Maintenance Data 

 
a. Include instructions for maintenance of installed work, including methods and frequency 

 
recommended for maintaining optimum conditions under anticipated use. 

b. Include precautions against cleaning products and methods which may be detrimental 
to finish and performance. 

 
G. Warranties: Submit warranty documents specified. 

 
1.4 QUALITY ASSURANCE 

 
A. Concrete  Reinforcing: 

 
1. Perform work in this section in accordance with ACI 301. 

 
2. Welders’ Certificates: Submit certifications for Welders employed on the project, verifying 

AWS qualification within the previous 12 months. 
 

B. Cast in Place Concrete: 
 

1. Perform work in this section in accordance with ACI 301 and ACI 318. 
 

2. Follow recommendations of ACI 305R when concreting during hot weather. 
 

3. Follow recommendations of ACI 306R when concreting during cold weather. 
 

4. Installer  Qualifications: 
a. Use an experienced and approved ACI-Certified Placement/Flatwork Technician and 

Finisher. The flat work/floor slab subcontractor will provide up to five (5) projects where 
the finished floor was used for decorative, polished concrete purposes. The Owner 
reserves the right to disqualify any subcontractor that they believe does not possess the 
skills necessary to place and finish the flat work concrete. 

b. Provide a letter of certification from concrete finishing and grinding equipment 
manufacturer stating installer is a certified applicator of approved material and 
their machines and equipment is capable of complying with the specified Surface 
Texture Grades (STG) and conforms to proper performance of work in this 
section. 

 
5. Concrete Testing Service: GC will employ a testing laboratory acceptable to owner’s 

quality control standards and performance based criteria. 
 

a. Inspection service shall, prior to concrete placement, test all trench backfill and 
hand probe for subgrade for any soft areas. 

b. Inspect the forms to insure proper slab thickness, inspect the placement of dowels 
and reinforcement steel prior to and during concrete placement. 

c. Check ready-mix tickets to insure approved mix is being used. 
d. Insure that the design water content is not exceeded. Inspection agency will provide 

batch plant inspection for the first slab pour. The batch plant inspector will determine 
the actual amount of water in the truck including the moisture content of the fine 
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aggregate. This information will be forwarded to the job site inspector. Ready Mix 
Company shall include the total water added at the plant, and the total amount of 
water withheld from truck       for later addition at the site, on each truck ticket. 
Maximum gallons of trim water         only are approved for transportation in mixing 
truck to site location. Water for cleaning equipment must be metered and recorded as 
such with on-site batch reports and 

 
documented that a separate water tank is available on mixing truck. Any truck not having this 
information on the ticket shall be rejected. If the tolal amount of water added to any truck at the site 
exceeds the amount withheld, or causes the slump to exceed the specified slump, that truck shall be 
rejected. 

e. Source inspection of local aggregate used in mix to assure proper hardness and 
gradation. 

f. Inspector shall make a minimum of one “unannounced” complete batch plant 
inspection during course of project. 

g. Perform the following tests: 
i. Check temperature of concrete from each truck. 

ii. Perform slump test and fabricate four cylinders for each 90 cubic yards. 
Test cylinders at 7, 14 and 28 days with one hold specimen. 

iii. For each truck, the inspector’s field report shall document the amount of water 
withheld as noted on the truck ticket, and the total amount of water added to 
truck at the site. 

h. Testing inspector shall reject the concrete for any one of the following reasons: 
i. The slump exceeds 4 ½ inches. 

ii. The temperature of the concrete exceeds 90 deg. F. 
iii. The concrete is in the truck for more than 90 minutes. 
iv. The total amount of water in the approved design mix is exceeded. 

 
6. Source Limitations: Obtain each type or class of cement material of the same brand from 

the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures 
through one source from a single manufacturer. 

7. Pre installation Conference: Conduct a pre slab placement meeting at project site for 
interior floor slabs on grade to be polished. 

 
a. Review special inspection, testing and inspecting agency procedures for field quality 

control, concrete finishes and finishing, cold- and hot-weather concreting procedures, 
curing procedures, construction, contraction and isolation joints, joint-filler strips, semi- 
rigid joint fillers, forms and form removal limitations, floor flatness and levelness 
measurement, concrete repair procedures, and concrete protection. 

b. The following representatives of each entity directly concerned with the floor slabs 
on grade are required to attend. 
i. Owners Representatives / Construction Management Group 

ii. General Contractor’s Superintendent 
iii. Independent Testing Agency hired by the GC 
iv. Ready-mix Concrete Manufacturer 
v. Concrete Placement Contractor 

vi. Slab on Grade Finishing Subcontractor 
vii. Conveying  Subcontractor 
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viii. Polishing  Subcontractor 
ix. Owner’s Concrete Consultant 
x. Architect 

 
C. Concrete Finishing: 

 
1. The Contractor shall have full responsibility for quality control of concrete and for 

demonstrating to the Owner, by standard tests, that the concrete placed in the 
structure 

 
complies with these Specifications. Evaluation and acceptance of concrete shall be in accordance 
with ACI 318-95. 
 

2. The Contractor shall take whatever measures are necessary to assure concrete quality. 
Each individual providing inspection services shall be certified by the American Concrete 
Institute as a Concrete Field Testing Technician - Grade I. 

 
These measures, at the very least, shall include the hiring of a testing laboratory of established good 
reputation approved by the Owner to perform at least the following services: 
 

a. Inspect the loading ticket for each concrete truck at the Job site. Each ticket shall 
include all the information required by these specifications. Reject any truck which is 
not properly ticketed. 

b. Secure production samples of materials at plant stockpiles during the course of the 
work and test for compliance as per Specifications. 

c. Before each concrete pour, verify that the batch plant operation conforms to the 
mix design and adjust the mix as required for aggregate moisture. 

d. For each different mix placed, cast compression test cylinders according to the 
following schedule. Cast cylinders in groups of four (4). Cast each group from a 
different truck load (or batch) and use concrete from the middle portion of the truck 
load. Field mark each cylinder for identification. 
i. LOCATION OF CONCRETE – All Concrete. 

ii. NUMBER OF FOUR CYLINDER GROUPS REQUIRED – One per 90 cubic 
yards placed. 

 
3. If the total placement in one (1) day is less than the amounts listed above, the required 

number of four (4) cylinder groups shall be taken from the day's placement. 
 

4. Cast and cure all cylinders in accordance with ASTM Specification C31. Test cylinders 
in accordance with ASTM Specification C39. All slump tests shall conform to ASTM 
Specification C143. 

 
5. For each group of cylinders, test one (1) at seven (7) days, one (1) at fourteen (14) days, 

and one (1) at twenty-eight (28) days. Submit prompt written reports of these tests to the 
Architect, Structural Engineer, Contractor, Ready-Mix Supplier and to other parties 
designated by the Architect. 

 
6. Reports on test cylinders shall contain the standard data plus the following 

specific information on each: 
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a. The identifying mark placed on the cylinder in the field. The actual measured slump 

of each specimen. 
b. The date and time of day the cylinder was molded. 
c. The date on which the cylinder was received by the Laboratory and placed in 

the required controlled environment. 
d. The date the cylinder was tested. 
e. The total cubic yards of the pour from which the cylinders were taken. 

 
7. All cylinders shall be stored at the Site and shipped to the Laboratory in rigid containers. 

Straw or similar shock absorbing material shall be stuffed between and around each 
cylinder during shipment. 

 
8. Any cylinder which does not comply in every respect with these Specifications shall be 

considered unreliable as a demonstration of the quality of the placed concrete. For each 
such cylinder, the Owner shall be granted a credit against the Contract Amount. The 
amount of credit shall be based on the Testing Laboratory's current price schedule. 

 
9. If more than two (2) cylinders from a day's pour are considered unreliable, the Contractor 

shall order the Testing Laboratory to extract cores (ASTM C42) from the structure and test 
them to demonstrate the quality of the placed concrete. Two (2) such cores shall be taken 
for each unreliable cylinder. 

 
10. If any material is found not to comply with these specifications, the testing laboratory shall 

immediately notify the Contractor that the material is rejected. If the Contractor persists in 
placing the rejected material into the work, the testing laboratory shall immediately notify 
the Architect. If a rejected batch of concrete is poured by the Contractor, the testing 
laboratory shall obtain a set of cylinders from the rejected batch. If the Contractor fails to 
cooperate with the testing laboratory, circumvents or ignores the specified testing 
program, the testing laboratory shall immediately notify the Architect. 

11. Owner may hire an independent inspection company to observe the placement and 
finishing of the floor slab construction. 

 
12. The floor slab flatness and levelness shall be measured in conformance to ASTM E 

1155 within 48 hours of placement. 
 

D. Polished Concrete Finish: 
 

1. Interior sealants in food preparation areas shall meet the compositional requirements for 
use in USDA regulated facilities, as required by FDA according to 21 CFR 177.2600, 
and local authorities having jurisdiction. 

2. Installer  Qualifications: 
 

a. Use an experienced and approved CSDA certified Surface Refinement Specialist 
and adequate number of skilled workpeople who are trained and experienced in 
the work involving concrete polishing and new placement concrete surface 
texturing. 

b. Installer with a minimum of five (5) years’ experience in performing work off this 
section who has specialized in installation of work similar to that required for this 
project. 
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c. Installer trained and holding a current certificate as a CMRX installer. 
d. Equipment operator trained and holding a current certificate showing they have 

been properly trained to competently use a T Meter and STG (Surface Texture 
Grades) and have taken a concrete texturing class outlined by the CSDA. 

 
3. Maintain temperature and humidity recommended by sealant manufacturer during and 

after installation. 
 

4. Field Mock-up: 
 

a. Before performing work of this section, provide [10 feet by 10 feet] field mock-up in 
area selected by Owner to verify selections made under submittals. Mock-up 
conditions to match proposed scope of work including application of densifier and 
stain protector. 

b. Obtain written approval from Owner prior to start of work. Approval does not 
constitute approval of deviations from Contract Documents, unless such deviations 
are approved by Architect in writing. 

c. Approved mock-up will become part of the completed work to ensure that the 
selected polishing process/appearance is fully executed when scope is completed. 
Main scope work must be finished per the approved mock up sample area. 

d. The following information will be determined via the mock-up process: 
 

i. The initial starting grit required to provide the desired level of aggregate 
exposure by STG. 

ii. What width of crack will require repair. 
iii. What sized spalls in concrete will require repair. 
iv. Whether the entire polished area will be grout coated with cementitious filling 

agents or epoxy grouted. (Existing concrete only) VersaFlex Quick Mender only 
if a two component epoxy grout filler is required, no exceptions. 

v. Whether the sample exhibits the desired appearance of no exposed aggregate. 
 
 
 

5. Pre-Installation  Meeting: 
 

a. Conduct pre-installation meeting to verify project requirements, Manufacturer’s 
installation instructions and Manufacturer’s warranty requirements. Review 
the following: 

 
i. Environmental  requirements. 

ii. Scheduling and phasing of work. 
iii. Coordinating with other work and personnel. Remind all trades that they 

are working on a surface that is to become a finished surface. 
iv. Protection of adjacent surfaces. 
v. Surface preparation and power requirements for equipment. 

vi. Repair of defects and defective work prior to installation. 
vii. Having area cleared of equipment, materials and debris prior to arrival. 

viii. Installation of polished floor finishes. 
ix. Application of liquid hardener, densifier. 
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x. Protection of finished surfaces after installation. 
xi. Placing of materials on the concrete surface that may cause staining, etching 

or scratching. 
 

6. Products shall comply with the more stringent of the United States Clear Air Act for 
maximum Volatile Organic Compound (VOC) content and/or the local jurisdiction having 
authority. 

 
7. A technically qualified Manufacturer’s Field Representative of the densifier and stain 

protector product shall be on site during the initial application of the densifier and stain 
protector, as well as occasional observations during remainder of the applications. The 
densifier and stain protector representative shall ensure that the correct amount of 
densifier and stain protector is on-site and in numbered containers prior to 
commencement of work. 

 
1.5 DELIVERY, STORAGE AND HANDLING 

 
A. Ordering: Comply with manufacturer's ordering instructions and lead time requirements to 

avoid construction delays. 
 

B. Delivery: Deliver materials in manufacturer's original packaging with identification labels 
and seals intact. 

 
C. Storage and Protection: Store materials protected from exposure to harmful weather 

conditions and at temperature conditions recommended by manufacturer. 
 

1.6 PROJECT  CONDITIONS 
 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results. Do not install products under 
environmental conditions outside manufacturer's recommended limits. 

 
B. Work shall not commence until the building is enclosed and in a water tight condition. 

 
C. Protect Concrete Slab: 

 
1. Protect from petroleum stains during construction. 
2. Diaper hydraulic power equipment. 
3. All equipment must have non-marking tires. 
4. Restrict vehicular parking. 
5. Restrict use of pipe cutting machinery. 
6. Restrict placement of reinforcing steel on slab. 
7. Restrict use of acids or acidic detergents on slab. 

 
D. Limit and control damage from moisture. Remove standing moisture from floor after 

densifier and stain protector application. 
 

E. Waste Management and Disposal: Remove from site and dispose of packaging 
materials at appropriate recycling facilities. 
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1.7 PROJECT AMBIENT CONDITIONS 
 

A. Installation Location: Comply with manufacturer's written recommendations for 
substrate temperature and RH, ambient temperature and RH, as well as ventilation. 

 
1.8 SEQUENCING 

 
A. Sequence with Other Work: Comply with manufacturer's written recommendations for 

sequencing construction  operations. 
 

1.9 WARRANTY 
 
B.  Manufacturer's Warranty: Submit, for Owner's acceptance, Manufacturer's standard warranty 
document executed by authorized company official. Manufacturer's warranty is in addition to, and does 
not limit, other rights Owner may have under Contract Documents. 
 
PART 2 – PRODUCTS 
 

2.1 MANUFACTURERS & MATERIALS 
 

A. Under Slab Vapor Barrier: 
 

1. Water Vapor Permeance: After conditioning, less than 0.04 perms (US). 
 

2. Thickness: 15 mils 
 

3. Basis of Design: 
 

a. Stego Industries, LLC; Stego Wrap, 15 mils 
b. Fortifiber Corporation; Moistop Ultra 15 mils 
c. Reef Industries, Inc.; Griffolyn 15 mils 
d. WR Meadows; Perminator 15 mils 

 
4. Accessory Products: Vapor barrier Manufacturer’s recommended tape, adhesive, mastic, 

etc., for sealing seams and penetrations in vapor barrier. 
 

B. Concrete Forming and Accessories: 
 

1. Form-Facing  Materials 
 

a. Smooth-Formed Finished Concrete: Form-facing panels that will provide 
continuous, true and smooth concrete surfaces. Furnish in largest practicable 
sizes to minimize number of construction joints. 

 
b. Plywood, Metal or Other Approved Panel Materials: Finish in largest practicable 

sizes to minimize number of construction joints. Provide form material with sufficient 
thickness to withstand pressure of newly-placed concrete without bow or deflection. 

 
C. Concrete  Reinforcing: 
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1. Steel Reinforcement 
 

a. Reinforcing Bars: ASTM A 615, Grade 60. 
 

b. Plain-Steel Welded Wire Reinforcement: ASTM A185, plain, fabricated into flat 
sheets from as-drawn steel wire. 

 
c. Supports or reinforcement: Provide supports for reinforcement including bolsters, 

chairs, spacers and other devices for spacing, supporting and fastening reinforcing 
bars in place. Use wire bar type supports complying with CRSI recommendations, 
unless otherwise acceptable. 

 
d. Unless otherwise noted, all concrete used in slabs, exterior and interior, shall 

contain reinforcing as designated on the floor slab plan. 
 

e. Comply with Concrete Reinforcing Steel Institute’s recommended practice for 
“Placing Reinforcing Bars” for details and methods of reinforcement placement and 
supports, and as herein specified. 

 
2. Reinforcement  Accessories 

 
a. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, 

and fastening reinforcing bars and welded wire reinforcement in place. 
Manufacture bar supports from steel wire, plastic, or precast concrete according to 
CRSI's "Manual of Standard Practice," of greater compressive strength than 
concrete and as follows: 

 
i. For concrete surfaces exposed to view where legs of wire bar supports 

contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 
2 stainless- steel bar supports. 

ii. Load Transfer Dowels: For new slab construction joints shall contain PNA 
diamond dowels 24” on center per the drawings. For a new slab cast adjacent 
to an existing slab, use PNA square dowels, 18” on center anchored into the 
existing slab. The portion of the dowel that will be cast into the newly placed 
concrete shall receive PNA Square Dowel clips per the drawings. Add 
mechanical splices and connections for steel reinforcement here if required. 

 
3. Fabricating Reinforcement: Fabricate steel reinforcement according to CRSI's "Manual 

of Standard Practice”. 
 

4. High Performance Concrete Synthetic Fibrous Reinforcing System: Contractor must 
provide Forta-Ferro by Forta Corporation, 1-800-245-0306, www.forta-ferro.com. 
Color blended macrosythetic fiber made of 100% virgin copolymer/polypropylene 
twisted bundle non fibrillating monofilament and a fibrillating network fiber yielding a 
high performance concrete reinforcing system.   

 
D. Cast-In-Place  Concrete: 

 

http://www.forta-ferro.com/
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1. Concrete Materials 
 

a. Cementitious Material: Use the following cementitious materials, of the same 
type, brand, and source, throughout Project: 

 
i. Portland cement: ASTM C 150, Type I, or Type II gray. 

ii. Fly Ash: ASTM C 618 Prohibited 
iii. Ground Granulated Blast Furnace: ASTM C 989 Prohibited 
iv. Use one brand of cement throughout project, unless otherwise acceptable 

to Owner. 
 

b. Normal-Weight Aggregates: ASTM C 33, Class 3S crushed limestone coarse 
aggregate or better, graded. Provide aggregates from a single source. 

 
i. Crushed Coarse-Aggregate Size: Slab on grade concrete: 5” slabs: 1” 

nominal, similar to ASTM C 33 #57 with 100% passing the 1” sieve. 
ii. Water: ASTM C94/C94M and potable. 

 
2. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible 

with other admixtures and that will not contribute water-soluble chloride ions exceeding 
those permitted in hardened concrete. Do not use calcium chloride or admixtures 
containing calcium chloride. 

 
i. Water-Reducing Admixture: ASTM C 494/C 494M, Type A, F or G. Only when 
approved by Structural Engineer. Only one water reducer may be utilized. 
 

E. Concrete Finishing: 
 

1. Penetrating Liquid Floor Treatment: Chemically reactive, waterborne solution of inorganic 
materials and proprietary components that are odorless, colorless that penetrates, hardens 
and densifies concrete surfaces when applied at time of placement and finishing process. 

 
2. Acceptable  Manufacturers: 

 
a. Multiquip, “Armor” 
b. GMI Engineered Products, “Cure” 

 
3. Substitutions not permitted. 

 
F. Polished Concrete Finish: 

 
1. CRMX 3 Step Polishing System™ 

 
a. Step 1 Chemical; CRMX Surface Refining Agent (To be used with Step 1 & Step 

2 Tooling). 
b. Step 2 Chemical; CRMX Hydro Densifier 
c. Step 3 Chemical; CRMX Acid Blocker 
d. Step 1 Tools; CRMX 10 Segment Canvas “Setting” Tool 
e. Step 2 Tools; CRMX 5 Segment Canvas “Refinement” Tool 
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f. Step 3 Tools; CRMX 3 Inch Canvas “Polishing” Tool 
g. Acceptable Manufacturers: GMI Engineered Products 855-755-2200 

 
2. Decorative Concrete Dye: Ameripolish Classic Acetone Based Dye (Color to be 

determined by architect). 
 

3. Substitutions not permitted. 
 
PART 3 – EXECUTION 
 

3.1 EXAMINATION 
 

A. Under Slab Vapor Barrier: 
 

1. Verify that surface over which vapor barrier is to be installed is complete and ready 
before proceeding with installation of vapor barrier. 

 
2. Sub-Slab Fill Material: Material shall be a well graded crush and run material capable of 

being compacted to 95% of its modified proctor or as outlined in the soils Engineer’s report. 
The sub base fill material shall adequately support all construction equipment such as ready 
mix trucks, placing buggies and a laser screed. Materials that excessively rut, such as 
natural gravels shall not be permitted. 

 
B. Concrete Forming and Accessories: Verify lines, levels and centers before proceeding 

with formwork. Ensure that dimensions agree with drawings. 
 

C. Concrete Reinforcing: in accordance with Para. 3.3.C. 
 

D. Cast-In-Place  Concrete: 
 

1. Before placing concrete, verify that installation of formwork, reinforcement and embedded 
items are complete and that required inspections have been performed. If utility boxes are 
part of the grade and fall within the scope of flatwork, grout bases 24 hours prior to flat 
work placement operation to ensure that these devices are not thrown out of level during 
the placement process. 

 
2. Concrete slab on grade to be polished shall not be placed prior to the completion of the 

water tight roofing system. 
 

E. Polished Concrete Finish: 
 

1. Site Verification of Conditions: Verify that concrete substrate conditions, which have been 
previously installed under other sections or contracts, are acceptable for product 
installation in accordance with manufacturer’s instructions prior to installation of polished 
concrete finishing materials. 

 
2. Do not begin installation until substrates have been properly prepared. 

 
3. Verify Concrete Slab Performance Requirements: 

 
a. Newly placed concrete shall be sufficiently cured for 28 days and have 4,000 psi (24 

MPa) strength. 
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b. If concrete placement and finishing is the responsibility of another installer, 
notify Architect of unsatisfactory conditions before proceeding. 

c. Verify concrete surfaces have received a machine troweled finish where floors are to 
be polished. 

d. Verify overall floor flatness is a minimum of FF 50. 
e. Verify overall floor levelness is a minimum of FL 30. 

 
3.2 PREPARATION 

 
A. Concrete Forming and Accessories: Provisions for other trades: Provide openings in concrete 

formwork to accommodate work of other trades. Determine size and location of openings,  
recesses and chases from trades providing such items. Accurately place and securely support 
items built into forms. 

 
B. Concrete Reinforcing: Coat contact surfaces of forms with form-release agent, 

according to manufacturer’s written instructions, before placing reinforcement. 
 
C Cast-In-Place  Concrete: 
 

1. Verify that forms are clean and free of rust before applying release agent. 
 

2. Coordinate placement of embedded items with erection of concrete formwork and 
placement of form accessories. 

 
3. Where new concrete is to be bonded to previously placed concrete, prepare existing 

surface by cleaning with steel brush and applying bonding agent in accordance with 
manufacturer’s instructions. 
a. Use epoxy bonding system for bonding to damp surfaces, for structural load-

bearing applications and where curing under humid conditions is required. 
b. Use latex bonding agent only for non-load bearing applications. 

 
4. Where new concrete with integral waterproofing is to be bonded to previously placed 

concrete, prepare surfaces to be treated in accordance with waterproofing manufacturer’s 
instructions. 

 
5. Install vapor barrier under interior slabs on grade. Lap joints minimum 6 inches (150 mm) 

and seal watertight by taping edges and ends. Cover with sub-slab fill material to depth 
shown on drawings; repair damaged vapor retarder before covering. 

 
D. Polished Concrete Finish: 

 
1. Vapor Testing Concrete Floors 

 
a. Alkalinity: (When applicable or required by manufacturer) 

i. Test Method: Measure PH according to method indicated in ASTM F 710. 
ii. Comply with manufacturer’s acceptable application limits. 

b. Moisture Vapor Transmission Rate: (When applicable or required by manufacturer). 
i. Test Method: Perform anhydrous calcium chloride test according to ASTM F 1869. 
ii. Comply with manufacturer’s acceptable application limits. 

c. In-situ Relative Humidity: 
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i. Test Method: Conduct relative humidity test using in-situ probes according 
to ASTM F 2170. 

ii. Comply with manufacturer’s acceptable application limits. 
 

2. Remove remnant of any temporary film forming curing compound prior to application of 
densifier. Remove compound by cleaning and scrubbing in accordance with 
manufacturer’s instructions. 

 
3. Install caution tape around work area to protect joint materials during and after curing period 

from contact with contaminating substances or from damage resulting from construction 
traffic and operations. 

4. The use of brooms to clean dust created by concrete grinders is prohibited. Only 
squeegees, mops and automatic scrubber machines are acceptable. 

 
5. Treat oil spots with oil remediation system. 

 
6. Prior to application, scrub floor to remove latent salts. Do not proceed until unsatisfactory 

conditions have been corrected. Use appropriate brushes or pads and pH compatible 
detergent. 

 
7. Beginning of application indicates acceptance of existing conditions. 

 
8. Employ methods to ensure concrete surface is not damaged during application, 

including discoloration. 
 

9. Remove any foreign materials prior to application of stain protector. Remove compound 
by cleaning and scrubbing in accordance with manufacturer’s instructions. 

 
3.3 PLACING & FINISHING CONCRETE 

 
A. Under Slab Vapor Barrier: 

 
1. Installation: Install vapor barrier in accordance with manufacturer’s instructions and 

ASTM E1643. 
 

2. Install vapor barrier under interior slabs on grade; lap sheet over footings and seal 
to foundation walls. 

 
3. Lap joints minimum 6 inches (150 mm). 

 
4. Seal joints, seams and penetrations watertight with manufacturer’s recommended products 

and follow manufacturer’s written instructions. 
 

5. No penetration of vapor barrier is allowed except for reinforcing steel and permanent utilities. 
 

6. Repair damaged vapor retarder before covering with other materials. 
 

B. Concrete Forming and Accessories: 
 

1. Design, erect, support, brace and maintain formwork, according to ACI 301, to support 
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vertical and lateral loads that might be applied until such loads can be supported by 
concrete structure. Construct formwork so concrete members and structures are of correct 
size, shape, alignment, elevation and position. 

 
 

2. Design formwork to be readily removable without impact, shock or damage to cast-in-
place concrete surfaces and adjacent materials. 

 
3. Construct formwork so concrete members and structures are of size, shape, 

alignment, elevation and position indicated, within tolerance limits of ACI 117. 
 

4. Construct forms complying with ACI 347, to sizes, shapes, lines and dimensions shown, and 
to obtain accurate alignment, locations, grades, level and plumb work in finished structures. 
Provide for openings, offsets, sinkages, keyways, recesses, moldings, rustications, reglets, 
chamfers, blocking, screeds, bulkheads, anchorage and inserts and other features required 
in work. Use selected materials to obtain required finishes. Solidly butt joints and provide 
back- up joints to prevent leakage of cement paste. Determine sizes and locations from 
trades providing such items. 

 
5. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces. Provide and secure units to support 
screed strips, use strike-off templates or compacting-type screeds. 

 
6. Chamfer exposed corners and edges as indicated, using wood, metal, PVC or rubber 

chamfer strip fabricate to produce uniform smooth lines and tight edge joints. 
 

7. Build-in sleeves, anchors, inserts, bolts and other devices indicated or required. Provide 
sleeves 2-inches larger in diameter than piping to be sleeved, unless otherwise indicated. 
Install  sleeves flush with finished surfaces; install other items according to manufacturer’s 
instructions.  Coordinate and build in sleeves, thimbles, and other items furnished or set in                        
place by other trades. 

 
8. Form ties: Factory-fabricated, adjustable-length, removable or snap-off metal form ties, 

designed to prevent form deflection and to prevent spalled concrete surfaces upon 
removal. 

 
a. Unless otherwise indicated, provide ties to portion remaining within concrete 

after removal is at least 1½” inside concrete. 
b. Unless otherwise shown, provide form ties which will not leave holes larger than 

1” diameter in concrete surface. 
c. Fill all holes left from the removal of the form ties with non-shrinking 100% solids epoxy 

filler. 
 

9. Cleaning and tightening: Thoroughly clean forms and adjacent surfaces to receive 
concrete. Remove chips, wood, sawdust, dirt or other debris just before concrete is 
placed. Retighten forms and bracing after concrete placement if required to eliminate 
mortar leaks and maintain proper alignment. 

 
C. Concrete  Reinforcing: 

 
1. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 
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Welded Wire Mesh Reinforcement shall be 6x6 W2.1x2.1 (8 Gauge) 
 

2. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before 
placing concrete. 

 
3. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials 

that would reduce bond to concrete. 
 

4. Accurately position, support, and secure reinforcement against displacement. Locate 
and support reinforcement with bar supports to maintain minimum concrete cover. Do 
not weld reinforcing bars. 

 
5. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

 
6. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 

minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. 
Offset laps of adjoining sheet widths to prevent continuous laps in either direction. Lace 
overlaps with wire. 

 
D. Cast-In-Place  Concrete: 

 
1. Concrete Mixture 

 
a. Interior Slabs-on-Grade to be Polished: Proportion normal-weight concrete mixture 

as follows: 
i. Minimum Compressive Strength: 4000 psi at 28 days. 
ii. Slump Limit: 5 inches, plus or minus 1 inch. (Without water reducer) 
iii. Maximum Water-Cementitious Materials Ratio = 0.50. 
iv. Air Content: Do not allow air content of troweled finished floors to exceed 3 percent. 
v. No more than one water reducer shall be used. 

 
b. Items specified to slab to be polished: 

i. Mix Analysis 
ii. The sales floor slab on grade shall be analyzed by concrete testing company 

per chapter six of ACI 302 proposed mixes. 
(a) Mixture shall plot in Zone II. 

 
c. The Owner reserves the right to require alterations to the concrete mix design based on 

the mix analysis. 
 

d. Maximum Coarse – Aggregate Size – Slab on grade concrete: 
i. 1 inch nominal, similar to ASTM C 33 #57 with 100% passing the 1” sieve. 
ii. Reactive shale’s, coal particles or other materials which cause pop-outs will not be 

permitted. Concrete supplier shall submit to owner a notarized guarantee to 
warranty against any pop-out problems prior to placement of any concrete. 

 
e. Manufactured fine aggregate is prohibited. 

 
f. Supplementary cementitious materials are prohibited. 
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g. All other concrete: conform to ACI 318. 
 
 

2. Concrete Mixing 
 

a. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM 
C 94/C 94M and ASTM C 1116, and furnish batch ticket information. 

 
b. When air temperature is between 85° and 90° F, reduce mixing and delivery time from 1- 

1/2 hours to 75 minutes. When air temperature is above 90° F, reduce mixing and 
delivery time to 60 minutes. 

 
3. Concrete Placement 

a. Water addition at the site shall be in accordance with ASTM C-94. Person(s) 
responsible for jobsite water additions shall be determined at the pre slab 
coordination meeting. All additions of water at the site shall be noted on batch ticket 
and the concrete inspector’s ticket. 

b. The sales floor concrete shall be placed by ready mix truck, concrete conveyor or 
motorized buggy in a single placement. Initial strike off of the sales floor shall be 
performed with an approved ride on laser screed. Hand held vibrating screeds (with 
or without laser control) shall not be permitted. 

c. Deposit concrete continuously or in layers of such thickness that no new concrete will 
be placed on concrete that has hardened enough to cause seams or planes of 
weakness. If a section cannot be placed continuously, provide construction joints as 
specified. Deposit concrete to avoid segregation. 

d. Deposit and consolidate concrete for floors and slabs in a continuous operation, 
within limits of construction joints, until placement of a panel or section is complete. 
i. Consolidate concrete during placement operations so concrete is thoroughly 

worked around reinforcement and other embedded items and into corners. 
ii. Maintain reinforcement in position on chairs during concrete placement 
iii. Screed slab surfaces with a straightedge and strike off to correct elevations. 
iv. Slope surfaces uniformly to drains where required. 

e. Begin initial floating using bull floats or darbies to form a uniform and open-textured 
surface plane, free of humps or hollows, before excess moisture or bleed-water appears 
on the surface. Do not further disturb slab surfaces before starting finishing operations. 
Do not start finishing operations until all bleed water has evaporated from the concrete 
surface. 

f. Apply initial coat of curing agent at a rate not to exceed 1200 square feet per gallon. 
 

4. Cold Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work 
from physical damage or reduced strength that could be caused by frost, freezing actions, 
or low temperatures. 

 
a. When average high and low temperature is expected to fall below 40° F for three (3) 

successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301. 

b. Do not use frozen materials or materials containing ice or snow. Do not place concrete 
on frozen subgrade or on subgrade containing frozen materials. 

c. Do not use calcium chloride, salt, or other materials containing antifreeze agents 
or chemical accelerators unless otherwise specified and approved in mixture 
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designs. 
 
 

5. Hot Weather Placement: Comply with ACI 301 and as follows: 
 

a. Maintain concrete temperature below 90° F at time of placement. Chilled mixing water 
or chopped ice may be used to control temperature, provided water equivalent of ice 
is calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is 
Contractor's option. 

b. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 
Keep subgrade uniformly moist without standing water, soft spots, or dry areas. 

 
E. Concrete Finishing: 

 
1. General: Comply with ACI 302.1R recommendations for screeding, re-straightening, 

and finishing operations for concrete surfaces. Do not wet concrete surfaces. 
 

2. Trowel Finish: Apply a machine trowel finish to surfaces to be polished. 
 

a. After applying float finish, wait the necessary time to insure that the finish machine will 
not severely imprint and displace setting concrete. 

b. Apply first troweling pans and consolidate concrete by power-driven trowel, 10 foot wide 
(minimum), while applying a 2nd coat of curing agent not to exceed 1200 square feet 
per gallon. 

c. Continue troweling passes in a uniformed north and south pattern and re-straighten 
areas out of tolerance only. 

d. Wait the necessary time until the surface has reached an adequate hardness and 
make a 2nd pass with pans under the finishing machine in an east/west direction 
until surface is free of heavy ridges and marks and uniform in texture and 
appearance. 

e. Make final passes with steel blades or combination blades with the blades positioned 
all the way down and not any more than 3/16” above the surface. Do not run with 
blades up. 

f. Apply 3rd and final coat of curing agent and do not exceed application rates of 
1200 square feet per gallon. 

g. Ride on equipment that has been equipped with chemical deliver systems is approved 
but tanks must be washed and free of any solvents that could potentially discolor the 
surface or cause de-bonding issues. 

 
3. Specified overall values of flatness, F(F) 50; and of levelness, F(L) 30; with minimum 

local values of flatness, F(F) 45; and of levelness, F(L) 25; for slabs-on-grade. 
 

4. Flatness and Levelness Tests must be performed by third party inspector (approved by the 
Owner) and paid for by the Contractor. The testing shall be performed per ASTM E1155 
with the exception that the testing shall begin within 24 hours after completion of the 
finishing process. Preliminary findings must be communicated to the Owner or 
Construction Representative upon completion of the testing. The official report must be 
provided to the Owners’ Construction Representative within 5 working days of the sales 
floor placement. 
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5. Troweling of floor receiving polish shall be done using a 10 foot ride-on power trowel on the 
initial passes with the pans. Combination and finish blade passes can be completed using 
ride- 

 
on equipment that is no less than 8 feet wide. All slab receiving polished finishes shall have a final STG 
of B-1. 
 

6. Walking on the slab without wearing Finishing Slicks, Shoe Ins or walking on knee 
boards shall not be permitted. 

 
7. The finishing process at the sales floor slab and near interior columns shall be reviewed 

and approved by Owner or its agents. 
 

8. The application of water during finishing shall be prohibited. 
9. Edges shall receive a machine finish with either ride on trowels or walk behind edge 

machines. Hand finishing of edges is prohibited. 
 

10. Failure to comply with the Flatness F(F) specified and Levelness F(L) specified shall result 
in the removal and replacement of the sales floor 

 
F. Concrete Curing & Hardening: 

 
1. Area to be treated: Apply densifier to all interior concrete floors except floors with 

color textured concrete finishes. 
 

2. Application shall be performed by certified applicator in accordance with 
manufacturers published  instructions. 

 
3. Apply densifier at the rate recommended by manufacturer. 

 
a. After bull-floating concrete, apply initial coat of curing agent at a rate not to exceed 

1200 square feet per gallon. (Refer to Section 3.3 D.3.f) 
b. During the first troweled pass, applying a 2nd coat of curing agent not to exceed 

1200 square feet per gallon. (Refer to Section 3.3 E.2.b) 
c. Apply 3rd and final coat of curing agent and do not exceed application rates of 

1200 square feet per gallon after making third trowel pass. (Refer to Section 3.3 
E.2.f) 

4. Apply with low pressure sprayer with conical tip with enough coverage to keep 
concrete surface wet for the manufacturers recommended dwell times to insure the 
slab has been densified to its maximum potential and to the point of rejection. 

 
G. Defective Concrete: Remove and replace concrete that cannot be repaired and patched to 

Owner's satisfaction. At the Owner’s sole discretion, repairs and patching of defective areas 
may be considered. 

 
H. Protection of Finished Concrete: 

 
1. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. 
2. Comply with ACI 306 for cold-weather protection and ACI 305 for hot-weather 
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protection during curing. 
3. Slabs to be polished shall not be treated with additional curing agents or film 

forming membranes. 
 

4. Slabs to be polished shall not receive permanent protection. Localized protection in the 
form of temporarily placed Ram Board can be used. All protection of slabs to be polished 
shall be removed at the end of each day’s work. 

5. No satisfactory chemical or cleaning procedure is available to remove petroleum stains 
from concrete surfaces. Prevention is therefore essential. 
a. All hydraulic powered equipment must be diapered to avoid staining the concrete. 
b. No trade will park vehicles on the inside slab. If parking on the inside slab is necessary 

to complete their scope of work, drop cloths will be placed under vehicles at all times. 
c. No pipe fitting machine will be used on the inside slab floor. 
d. Steel will not be placed on interior slab to avoid rust staining. 
e. Acids and acidic detergents will not come into contact with slab. 
f. All trades informed that the slab must be protected at all times. 
g. Baking soda is required onsite to immediately remediate any acidic spills from 

batteries, etc. 
 

3.4 POLISHED CONCRETE FINISH 
 

A. Equipment: 
 

1. Field Grinding and Polishing Equipment: A multiple head, counter rotating, walk-behind or 
ride-on machine, of various size and weights, with diamond tooling affixed to the head for 
the purpose of grinding concrete. Excludes janitorial maintenance equipment. 

 
a. Use equipment capable of removing generated dust for dry grinding, honing or polishing. 
b. Use equipment capable of slurry extraction and containment for wet grinding, honing 

or polishing. 
c. Concrete grinder vacuums must comply with OSHA indoor air quality standards to 

ensure the air quality safety of other trades occupying the work space. Any vacuum 
that can’t operate within the standards outlined by OSHA must immediately be 
removed from the premises and replaced with units that are within compliance. 
Absolutely no exceptions. 

 
2. Scrubber Machines Equipment used for cleaning operations shall have a head 

pressure sufficient to produce the specified results. 
 

B. Polishing  Application: 
 

1. Mock-Up  Requirements: 
a. In a portion of the concrete floor selected by Owner’s Representative, prepare an area 

for review and approval. The mock up location shall be selected by Owner or its 
agents. 

b. Construct the mockup using processes and techniques intended for use on 
permanent work, including curing procedures. 

c. The mockup shall be polished and densified by the individual workers who will 
actually be performing the work for the Project.  This includes edges and edge 
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polishing techniques. 
d. Obtain written approval of the mockup from owner before the start of work. 
e. Retain approved mockup through completion of the work for use as a quality standard 

for finished work. 
 

f. Approved mockup may become part of the completed work if undisturbed at time 
of Substantial  Completion. 

g. The following information will be determined via the mock up process: 
i. What width crack will require repair? 
ii. What size spalling will require repair? 
iii. Whether the entire polished area will be epoxy grouted. 
iv. What color Ameripolish Classic Dye will be used? (where applicable) 

 
C. Procedure for Polished Concrete Finish: 

 
1. Do not use liquid curing materials that leave a bond barrier to densifier penetration, 

especially dissipative cures. 
2. The following grinding steps shall be included both in the sales floor areas as well as all 

edges. Note that sequencing steps that were approved during the mock up is the approved 
process for the main project. Alternate methods/sequencing steps or equipment 
substitutions are not permitted. Measure floor STG and select tool from equipment 
manufacturer that most closely matches the texture on the concrete surface without 
exceeding the maximum refinement number of the selected tool. 

 
a. Select first qualifying metal bonded abrasive tool and operate the tool until maximum 

refinement is achieved on the surface by the certified STG tool number. It is a 
requirement that the first metal bond tool must be ran in a north/south AND east/west 
direction to avoid corn rowing the concrete surface. 

b. After the proper STG/Ra number is achieved, change to the next tool that will 
properly remove the prior Ra produced and operate this tool until its maximum Ra 
refinement number is achieved. 

c. Note: If concrete dye is specified, do not refine the surface lower than a 40 Ra 
before application of color and/or densifier or both. Follow specific color, densifier 
and tool manufacturer instructions for specific tooling grits for proper chemical 
applications. 

d. After proper dye and densification steps, continue operating the final resin bonded tools 
in order to comply with the specified A-3, STG. 

e. Note: Follow guidelines for sampling areas and take the necessary amount of STG, 
Ra readings and record these readings on the floor plan drawings with the proper 
designation codes defined in CSDA ST115 Standard. 

f. Once the specified STG is achieved, thoroughly clean floor with auto scrubber and 
apply performance enhancing sealer or colored concrete sealer/hardener with color 
added to the sealer where color is specified in any area of the project. 

g. Once the specified STG is achieved, thoroughly clean floor with auto scrubber and 
apply stain protection sealer. 

h. Burnish the floor with the manufacturers recommended burnisher pad on a high 
speed floor burnisher with a minimum 2000 rpm’s. 

 
3. CRMX 3 Step Concrete Polishing System™, GMI Engineered Products 855-755-2200. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001   

CONCRETE SLAB ON GRADE TO BE POLISHED  03310 - 23 
 

 
4. Finished Level of Gloss and Clarity: 

 
a. Reflective Clarity Reading: Not less than 85 per ASTM D5767 prior to stain 

protector application. 
 

b. Reflective Sheen Rating: Not less than 50 per ASTM D523 prior to stain 
protector application. 

 
5. Record final gloss/clarity readings in the designated testing areas on the appropriated floor 

plan drawings and submit the test data for final approval. 
 

D. Stain Protector Application: 
 

1. Area to be treated: Apply stain protector to all interior concrete floors receiving polishing. 
2. Application shall be performed by certified applicator in accordance with 

manufacturers published  instructions. 
3. Employ methods to ensure concrete surface is not damaged during application, 

including discoloration. 
4. Apply stain protector finish at the rate recommended by manufacturer. 
5. Apply with low pressure sprayer with conical tip and follow with microfiber applicator pad. 

Used applicator pads are not approved and will not be accepted. 
6. Apply second coat of stain protector; apply over surfaces to which stain protector has 

been applied in the same manner as listed above. 
 

E. Adjustments: Re-polish those areas not meeting specified gloss levels per mock-up. 
 

F. Product Disposal: 
 

1. Upon completion of densifier and stain protector application, dispose of excess material 
as required by local agency having jurisdiction. 

2. Certified applicator shall remove densifier and stain protector product containers from job 
site immediately upon completion of treatment. 

 
G. Final Cleaning: 

 
1. Final cleaning to be performed just prior to opening of store. 
2. Final cleaning of the floor is the responsibility of the General Contractor and the 

Polishing Subcontractor. 
3. Auto scrub entire floor, 
4. Apply final coat of Stain Protector. 
5. Burnish the floor with the manufacturers recommended burnisher pad on a high speed 

floor burnisher with a minimum 2000 rpm’s 
 

H. Protection of Finished Product: 
 

1. Protect finished floor from construction traffic and weather until time of Owner Possession. 
2. Prohibit caustic chemicals and materials, acids and acidic detergents to come in contact 

with slab. 
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3. Any damaged sustained to the Polished Concrete shall be the sole responsibility of the 
General Contractor.  General Contractor is fully and solely responsible for protection of 
the polished concrete slab until project final acceptance.  Any damage sustained to the 
polished slab shall be repaired and remedied by the General Contractor as specified 
herein.  No cutting of finished polished concrete slab shall be performed without prior 
approval of the Architect and Owner. Spot repairs shall not be acceptable if slab section 
removal or replacement is required.  Contractor shall coordinate any repair areas with 
store fixture layout to avoid appearance of patched look. Architect and Owner shall be 
the sole parties authorized to accept any repair or remediation work required.  

 
 
END OF SECTION 
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SECTION 03320 INTERIOR CONCRETE SLAB ON GRADE JOINT SEALANT 
 
PART 1 – GENERAL 
  

1.1 SUMMARY 
 

A. Joint sealing and filling for all interior slab on grade concrete including the back room and sales 
floor joints. 

 
1.2 SUBMITTALS 

 
A. Product Data 

1. Submit brand name, chemical composition, installation procedures and certificate of 
compliance with required standards for the following products: 
a. Elastomeric joint materials (sealant and back up materials) 
b. Polyurea joint placement 

2. Submit product data one month prior to slab on grade placements. 
 

B. Installation contractor qualifications 
1. Provide letter of certification from the installer of semi rigid poly urea joint filler. 
2. Letter shall be from the manufacturer of the semi rigid poly urea joint filler and 

shall state that the proposed contractor is qualified to install material on this 
specific project. 

 
C. The joint sealant contractor shall submit a project specific Letter of Qualification and/or 

Certification from the joint sealant manufacturer. 
 

1.3 QUALITY  ASSURANCE 
 

A. Interior sealants in food preparation areas shall meet the compositional requirements for use 
in USDA regulated facilities, as required by FDA according to 21 CFR 177.2600, and local 
authorities having jurisdiction. 

 
B. Maintain temperature and humidity recommended by sealant manufacturer during and after 

installation. 
 

1.4 DELIVERY, STORAGE, AND HANDLING 
 

A. Follow the Manufacturer’s written 

recommendations. PART 2 – PRODUCTS 

2.1 Elastomeric sealants for use in isolation joints 
 

A. Color for dyed and polished concrete shall be selected from Metzger McGuire’s colors or 
approved equal. Color for non dyed and polished concrete shall be Standard Gray. 

 
B. Approved Polyurethane Sealants. 

1. Metzger McGuire 
2. Sikaflex -2C NS, by Sika Corporation 
3. Sonolastic NP-1, by BASF (Sonneborn) 
4. Eucolastic Series, by Euclid Chemical Corporation 
5. Dymeric 240, by Tremco 
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2.2 Semi-rigid joint filler to be used at all sawn contraction joints and joints that will receive pallet truck 

traffic. 
 

A. Approved Interior Joint Fillers. 
1. Newly Placed Concrete 

a. Polished Concrete 
 

1) Spal Pro RS 65 by Metzger McGuire. Grey color, final color selection to be made by 
ROUSES. 

2) Install during the dye and polish process. 
b. Freezer Slab 
1) Spal Pro RSF Rapid Set Freezer Polyurea Joint Filler by Metzger McGuire. 

Color shall be Standard Gray 
2) Coordinate installation with the general contractor 

c. All other interior slab on grade work 
1) Spall Pro RS 88 or MM80 by Metzger McGuire or 
2) SL 85 by Versa Flex or 
3) QuickJoint 200 or 300 by Euclid Chemical 
4) Color shall be Standard Gray 
5) Installation shall be delayed as long as possible to permit slab shrinkage. 

 
2.3 MISCELLANEOUS 

 
A. Stain Preventing Film 

1. SPF, by Metzger McGuire 
2. CleanCut, by Euclid Chemical Corporation 

 
B. Equipment 

1. Dust Free Saw 
a. Saw Tec Crack Vac by Blasttrac 
b. Joe Due Saw by Joe Due 

2. Polyurea Pumps 
a. PCH GMP Series by AST 
b. JointMaster Pro 2 Series by Webac 
c. SB 

2005 by Hi-Tech PART 

3 – EXECUTION 

3.1 INSPECTION 
 

A. Inspect joints indicated to receive joint sealers, joint fillers, and/or Sealant compound for 
compliance with requirements for joint configuration, installation tolerances and other 
conditions affecting joint sealer performance. Do not allow joint sealer work to proceed until 
unsatisfactory conditions have been corrected. 

 
3.2 PREPARATION 

 
A. Cleaning of Floor Joints 

1. Immediately prior to application of joint materials re-saw, with a dust free saw, all floor 
joints to full depth of initial saw cut. No other method shall be employed in cleaning out the 
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floor joints prior to the installation of the filler. Remove loose particles remaining from 
above cleaning operations by vacuuming. Ensure dirt, debris, saw laitance, release agent, 
curing compound, and other foreign material are removed from full depth of joint 

 
B. Stain Preventing Film 

 
1. Use stain preventing film to protect slab surfaces from contact with semi-rigid polyurea 

joint filler. Follow manufacturer’s application instructions. Do not use tape to protect 
slab surfaces from contact with semirigid polyurea joint filler. 

 
3.3 INSTALLATION 

 
A. General 

 
1. Comply with joint sealer, filler, and Sealant manufacturer's printed installation 

instructions applicable to products and applications indicated, except where more 
stringent requirements apply 

 
2. Install joint sealer/filler just prior to substantial completion (shelving & racking), unless noted 

otherwise. 
3. Immediately prior to sealing/filing, clean joints to full depth of sealant/filler in 

accordance with manufacturer's recommendations. Remove form release agent, 
curing compound or other contaminants. 

 
B. Fill contraction, isolation and construction joints in floor slabs unless otherwise indicated on 

the drawings or specified herein. 
 

C. For interior slabs, use semi-rigid joint filler in contraction and construction joints, and use 
elastomeric sealant in isolation joints, unless noted otherwise. 

 
D. Elastomeric Joint Sealant Installation 

1. General, unless noted otherwise herein or on the drawings 
a. Install over soft preformed joint filler material. 
b. Tool surface to provide smooth, attractive appearance and geometry recommended 

by the sealant manufacturer. 
 

D. Semi-rigid Joint Filler Installation: 
 

1. Install products per manufacture’s recommendations. 
2. Discontinue scrubbing of slab surface for 72-HRS prior to intended joint filler and sealant 

installation. 
3. Apply narrow line of joint filler stain preventing film on both sides of joints. 
4. Initially fill joints with semi-rigid polyurea epoxy joint filler at the earliest point in time 

permitted by the manufacturer. Completely fill joints in one or two passes, if needed, 
to produce a slight crown. 

5. Remove excess filler from exposed concrete surface prior to it setting. 
6. Add extra filler prior to setting, if needed, to prevent depressed areas. 
7. After curing, razor off crown so filler is flush with the adjacent concrete surfaces. 
8. Immediately remove stain preventing film after shaving joint filler. Follow the manufacturer's 

instructions for removal. 
9. Repair joints one week prior to store opening with semi-rigid polyurea joint filler as defined 

below. 
10. One month before end of warranty period, repair exposed joints. 
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3.4 PROTECTION AND CLEANING 

 
A. Install caution tape around work area to protect joint materials during and after curing period 

from contact with contaminating substances or from damage resulting from construction 
traffic and operations. 

 
B. If despite protection, damage, splits or deterioration occurs, cut out and remove damaged or 

deteriorated joint materials immediately. Refill joints with new materials in required areas that 
are indistinguishable from original work. 

 
C. Clean off excess joint materials or smears adjacent to joints as work progresses by approved 

methods and with cleaning materials approved by manufacturers of joint material and of 
products in which joints occur. 

 
 
END OF SECTION 
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SECTION 03390 - MEMBRANE FORMING CURING COMPOUNDS 
 

PART  1  GENERAL 

1.1  SECTION INCLUDES 

A. Membrane forming curing compounds.  

1.2  RELATED SECTIONS 

A.  Section 03 30 00 - Cast-in-Place Concrete. 

1.3  REFERENCES 

A. American Society for Testing Materials (ASTM):  
1. ASTM C 309 - Standard Specification for Membrane Forming Curing 

Compounds  
2. ASTM C 1315 - Standard Specification for Liquid Membrane-Forming 

Compounds, having Special Properties for Curing and Sealing Concrete  

1.4  SUBMITTALS 

A. Submit under provisions of Section 01 30 00 - Administrative Requirements. 

B. Product Data: Manufacturer's data sheets on each product to be used, including: 
1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Installation methods. 

1.5  QUALITY ASSURANCE 

A. Manufacturer Qualifications: Minimum 5 year experience manufacturing similar 
products. 

B. Installer Qualifications: Minimum 2 year experience installing similar products. 

C. Mock-Up: Provide a mock-up for evaluation of surface preparation techniques and 
application workmanship. 
1. Finish areas designated by Architect. 
2. Do not proceed with remaining work until workmanship is approved by 

Architect. 
3. Refinish mock-up area as required to produce acceptable work. 

1.6  PRE-INSTALLATION MEETINGS 

A. Convene minimum two weeks prior to starting work of this section. 

1.7  DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store products in manufacturer's unopened packaging bearing the brand 
name and manufacturer's identification until ready for installation. 

B. Handling: Handle materials to avoid damage. 
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1.8  PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within 
limits recommended by manufacturer for optimum results. Do not install products 
under environmental conditions outside manufacturer's recommended limits. 

1.9  SEQUENCING 

A. Ensure that products of this section are supplied to affected trades in time to prevent 
interruption of construction progress. 

PART  2  PRODUCTS 

2.1  MANUFACTURERS 

A. Acceptable Manufacturer: L&M Construction Chemicals, which is located at: 1 
LATICRETE Park N.; Bethany, CT 06524-3423; Toll Free Tel: 800-362-3331; Tel: 
402-453-6600; Email: request info (info@lmcc.com); Web: www.laticrete.com/lmcc, 
Basis of Design, or approved equivalent.  

B.  Requests for substitutions will be considered in accordance with and in strict 
conformance with the contract documents. 

2.2  MATERIALS 

A. Dissipating Resin-Based, Membrane Forming Curing Compound: CURE R by L&M 
Construction Chemicals. Material will degrade when exposed to ultraviolet light and 
abrasion, but care shall be taken to completely remove the film mechanically prior to 
application of subsequent toppings or coatings. Complies with all local and state air 
quality regulations. Complies with ASTM C309, Type 1.  

B. Acrylic Cure-Sealer-Dustproofer: : DRESS & SEAL by L&M Construction Chemicals. 
First coat as a curing compound; second coat shall be used as sealer coat. Shall 
comply with local VOC requirements and ASTM C1315 Type 1, Class B (minimal 
yellowing).  

C. Non-Yellowing Acrylic Cure-Sealer-Dustproofer: LUMISEAL PLUS by L&M 
Construction Chemicals. Conforms to ASTM C1315 Type 1, Class A. (Non-yellowing). 
Second coat to be used as sealer coat.  

D. Exterior Concrete Pavement Curing: L&M CURE W2 by L&M Construction 
Chemicals. White pigmented, membrane forming curing compound. Complies with all 
local and state air quality regulations and with ASTM C 309, Type 2. 

PART  3  EXECUTION 

3.1  EXAMINATION 

A. Do not begin installation until substrates have been properly prepared. 

3.2  APPLICATION 

A. Apply specified membrane forming curing compound to concrete after final finishing 
operations and concrete surface glaze has disappeared.  

http://admin.arcat.com/users.pl?action=UserEmail&company=L%26M+Construction+Chemicals&coid=41606&rep=&fax=&message=RE:%20Spec%20Question%20(03390lmc):%20%20&mf=
http://www.laticrete.com/lmcc
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B. Concrete shall be protected from premature or excessive drying temperature 
extremes and damage immediately following finishing. Minimal moisture loss at 
relatively constant temperature shall be maintained.  

C. Curing shall be maintained for a minimum of seven days or until seventypercent of the 
specified concrete strength has been obtained.  

D. During curing period, concrete shall be protected from damage by equipment, 
temperature change, stored materials, jobsite activities, rain, and running water.  

3.3  FIELD QUALITY CONTROL 

A. Examine the curing compound work to determine if the concrete is suitably protected 
by the material.  

 
END OF SECTION 
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DIVISION 3:     CONCRETE 
Section 03395:  Sealer-Hardener for  Concrete Floors 
 

PART  1  GENERAL 

1.1  SECTION INCLUDES 

A. Single application sealer-hardener for existing concrete floors. 

B. Precautions for avoiding staining concrete before and after application. 

1.2  RELATED SECTIONS 

A. Section 03300 - Cast-In-Place Concrete. 

1.3  SUBMITTALS 

A. Submit under provisions of Section 01300. 

B. Product Data:  Manufacturer's data sheets, including product specifications, test data, 
preparation instructions and recommendations, storage and handling requirements and 
recommendations, and installation methods. 

C. Maintenance instructions, including precautions for avoiding staining after application. 

1.4  QUALITY ASSURANCE 

A. Installer Qualifications: Applicator experienced with installation of product and certified by 
manufacturer, or applicator experienced with similar products and providing manufacturer's 
field technician on site to advise on application procedures; and providing adequate number 
of skilled workers trained and familiar with application requirements. 

1.5  DELIVERY, STORAGE, AND HANDLING 

A. Deliver product in factory numbered and sealed drums, with numbers recorded for Owner's 
records. 

B. Store products in manufacturer's unopened drums until ready for installation. 

1.6  PROJECT CONDITIONS 

A. No satisfactory procedures are available to remove petroleum or rust stains from concrete.  
Prevention is therefore essential.  Take precautions to prevent staining of concrete prior to 
application of sealer-hardener and for minimum of three months after application: 
1. Prohibit parking of vehicles on concrete slab. 
2. If vehicles must be temporarily parked on slab, place drop cloths under vehicles 

during entire time parked. 
3. If construction equipment must be used for application, diaper all components that 

might drip oil, hydraulic fluid, or other liquids. 
4. Prohibit pipe cutting using pipe cutting machinery on concrete slab. 
5. Prohibit temporary placement and storage of steel members on concrete slab. 

B. Do not install products under environmental conditions outside manufacturer's absolute 
limits. 
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C. Do not use frozen material; thaw and agitate prior to use. 

1.7  WARRANTY 

A. Provide manufacturer's warranty that a structurally sound concrete surface prepared and 
treated according to the manufacturer's directions will remain permanently dustproof, 
hardened and water repellent.  If after the specified sealing period the treated surface does 
not remain dustproof, hardened and water repellent, provide, at manufacturer's expense, 
sufficient material to reseal defective areas. 

PART  2  PRODUCTS 

2.1  MANUFACTURERS 

A. Acceptable Manufacturer: 

SC-1 TIAH Sealer, WR Meadows or approved equivalent.  

SC-2 Liqui-Hard, WR Meadows of approved equivalent. 

B. Requests for substitutions will be considered in accordance with provisions of the General 
Conditions. 

2.2  MATERIALS 

A. Sealer WR Meadows; TIAH , Acrylic Concrete Curing and Sealing Compound. 

B. Concrete Densifier and Chemical Hardener : Liqui-Hard by WR Meadows.  Water Based, 
clear silicate liquid formulated with chemically raw materials to harden and dustproof 
concrete.  

PART  3  EXECUTION 

3.1  EXAMINATION 

A. Do not begin installation until substrates have been properly prepared and are suitable for 
application of product. 

B. If substrate preparation is the responsibility of another installer, notify Architect of 
unsatisfactory preparation before proceeding. 

3.2  PREPARATION 

A. Clean surfaces thoroughly prior to installation. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions. 

3.3  INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. If this is the applicator's first project using this product, provide the manufacturer's technical 
representative on-site to familiarize installers with proper procedures. 

C. Prevent damage to and soiling of adjacent work. 
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D. Existing Concrete:  Apply sealer-hardener only to clean bare concrete in strict accordance 
with manufacturer’s application recommendations and guidelines. 

 

3.4  PROTECTION 

A. Protect installed floors until chemical reaction process is complete. 
1. Comply with precautions listed under PROJECT CONDITIONS. 
2. Clean floor regularly in accordance with manufacturer's recommendations because 

water will accelerate the sealing and scrubbing will impart a shine. 
3. Clean up spills immediately and spot-treat stains with good degreaser or oil emulsifier. 

B. Precautions and cleaning are the responsibility of the General Contractor until Final 
Acceptance by the Owner. 

 
END OF SECTION  03395 
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DIVISION 5 - METALS 
 
SECTION 05100 STRUCTURAL STEEL AND STEEL JOISTS 
 
PART 1 - GENERAL 
 
SCOPE OF WORK 
 
Provide all materials, labor, equipment and incidental services necessary for the fabrication, painting and 
erection of all structural steel, incidental steel framing, and steel joists included in the Contract. 
 
Unless otherwise stipulated, all references herein to standards of the American Institute of Steel 
Construction (AISC) and the American Society for Testing Materials (ASTM) and the American Welding 
Society (AWS) and the Steel Joist Institute (SJI) apply to the latest revision thereof. 
 
Fabricate and erect all structural steel in conformance with 2010 Specification for Structural Steel  
Buildings by the American Institute of Steel Construction (AISC 360-10), except that references to the AISC 
Code of Standard Practice shall apply only to dimensional tolerances and quality of work for fabrication and 
erection.  Other provisions of the AISC Code of Standard Practice may be voluntarily adopted by the 
Contractor as a basis for fabrication and erection subcontracts, but these other provisions are not part of 
this project specification. 
 
Shop drawings shall be prepared by the Contractor to guide workmen in fabrication and erection and to 
provide additional assurance that there are no substantive discrepancies in the broader description of the 
project contained in the Contract Documents. 
 
Submit to the Architect for review, three copies of all Shop and Erection drawings.  Before submittal to the 
Architect, all shop drawings shall be checked by the Contractor and shall be signed to verify that this has 
been done.  The Architect will review these Drawings and return one copy to the Contractor with marks 
thereon indicating any exceptions taken to the content of these Drawings.  Review of Shop Drawings shall 
be only for general conformance with design concept of the Project and for general compliance with 
information given in the Contract Documents.  Review of the Shop Drawings shall not be construed as 
approval of quantities and dimensions, fabricating processes, erection sequences, construction techniques 
or of approval of any variance from the intent of the Contract Documents. 
 
Shop drawings are the instrument of the Contractor.  Structural Contract Drawings are not intended to be 
used or adapted as shop drawings.  The Contractor shall not use or adapt structural Contract Drawings as 
part of the shop drawing submittal without first carefully checking all Contract Documents for discrepancies 
and resolving all such discrepancies.  By the use or adaptation of Structural Contract Drawings as part of 
the shop drawing submittal the Contractor shall be deemed to warrant that any discrepancies undetected 
in the shop drawing phase which may be detected as construction progresses will not be used as a basis 
for extra cost claims under this Contract. 
 
Contractor shall provide all structural steel suppliers with a complete set of Contract Drawings and 
Specifications.  Shop drawings shall be comprehensive documents which include and coordinate structural 
steel and miscellaneous steel items described or indicated on any drawing or in any specification included 
in the Contract Documents.  Steel items shown or indicated on the Contract Drawings or described in the 
Contract Specifications shall be provided by the Contractor whether or not the items have been included 
on the shop drawings. 
 
Splices and connections not shown on the Drawings shall be designed by the Contractor to develop the full 
strength of the largest connecting member.  Such connections shall be submitted for review separately 
from the shop drawings.  Fully descriptive sketches and a written request for review shall be submitted by 
the Contractor. 
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If structural framing depends on dimensions, member sizes, and arrangement of existing construction, 
Contractor shall field verify arrangement, sizes, and dimensions and include accurate, existing conditions 
on the shop drawings. 
 
STRUCTURAL STEEL INSPECTIONS AND TESTS 
 
Structural steel special inspections and tests shall be done in conformance with the 2015 International 
Building Code (IBC) Chapter 17.  As required by IBC 1705.2.1, Quality Control, Quality Assurance and 
Nondestructive Testing for structural steel systems and steel elements of composite members shall be in 
conformance to the minimum requirements of Chapter N in AISC 360-10, Specifications for Structural Steel 
Buildings. 
 
As required by AISC 360-10, Section N1: 
 

Quality Control (QC) for Structural Steel Fabrication shall be provided by the  steel fabricator. 
 

Quality Control (QC) for Structural Steel Erection shall be provided by the steel erector. 
 

Quality Assurance (QA) shall be provided by an inspection and testing agency hired by the Owner. 
 

Non-destructive Testing (NDT) of welded joints shall be performed by the Owner’s inspection and 
testing agency which is responsible for Quality Assurance (QA). 

 
All QC and QA shall conform to AISC 360-10, Section N5 and specific inspection tasks shall be as outlined 
in the tables which are included in Section N5. 
 
AISC Certification: 
 

If the steel fabricator and/or erector is AISC certified, QA inspections (except NDT) may be waived 
per AISC 360-10, Section N7. 

 
The Contractor shall cooperate fully with the Owner’s approved agency (OAA), shall provide written 
certification(s) from suppliers and subcontractors if requested by the OAA and shall provide the OAA with 
convenient and safe access to construction activities as necessary for the OAA to conduct its duties. 
 
The Contractor has full responsibility to provide competent supervision and adequate quality control to 
assure that all structural steel and joists installed in the project meets the requirements of these 
specifications.  The activities of the OAA do not, in any way, relieve the Contractor of this responsibility. 
 
When quality control tests performed by the OAA show that the work fails to meet the specified 
requirements, the Contractor shall correct and/or remove and replace all defective work and shall 
coordinate retesting with the testing laboratory.  All costs associated with reinspection and retesting of 
defective work shall be the sole responsibility of the Contractor. 
 
 
PART 2 - MATERIALS 
 
All materials shall be new and undamaged. 
 
Structural steel W-shapes shall conform to ASTM A992, or to ASTM A572 Grade 50 with special 
requirements per AISC Technical Bulletin #3, dated March 1997. 
 
Channels, S, M and HP shapes shall conform to ASTM A36. 
Steel plates and angles shall conform to ASTM A36. 
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Pipe shall conform to ASTM A53 Grade B. 
 
Square and rectangular structural tubes shall conform to ASTM A500 Grade B. 
 
Headed stud shear connectors shall be cold finished carbon steel conforming to ASTM A-108 Grade 1015 
or 1020 with dimensions complying with AISC Specifications. 
 
Anchor rods and anchor bolts shall conform to ASTM F1554 Grade 36 unless specifically noted otherwise 
on the Drawings. 
 
Bolts shall be heavy hexagon structural bolts conforming to ASTM A-325 Type 1 for interior locations and 
Type 3 for exterior locations. 
 
If twist-off type tension control bolts are used, bolts shall conform to ASTM F1852 Type 1 for interior 
locations and Type 3 for exterior locations. 
 
Steel joists shall be as designated on the Drawings and shall conform to the latest "Standard Specifications 
and Load Tables for Steel Joists and Joist Girders", as adopted by the Steel Joist Institute. 
 
Non-shrink grout beneath column base plates shall be non-ferrous and shall conform to ASTM C1107. 
 
 
PART 3 - EXECUTION 
 
WELDING 
 
Materials and processes used, and details of all joints shall comply with the American Welding Society 
Code for Arc and Gas Welding in Building Construction. 
 
Use AWS A5.1 or A5.5 E70XX electrodes for manual arc welding and AWS A5.17 F7X-EXXX electrodes 
for submerged arc welding. 
 
All welders shall be qualified according to AWS Standards for the type of welding that they perform on this 
Project.  Welders shall carry their certification papers and show them to the Owner's representatives upon 
request. 
 
HIGH STRENGTH BOLTING 
 
High strength bolted joints, where called for on Drawings, shall be assembled in accordance with 
"Specification for Structural Joints using ASTM A-325 or A490 Bolts" as approved by the Research Council 
on Structural Connections and endorsed by the AISC. 
 
ERECTION 
 
The steel framing system described in these drawings and specifications is designed for strength and 
serviceability as a completed and functioning structure under loads prescribed by the governing codes.  
The strength and stability of the incomplete steel framing system will vary throughout construction and will 
depend on the means, methods, and sequence of construction selected by the Contractor. 
 
The Contractor has sole authority and responsibility for the means, methods, sequence and safety of 
construction.  The Contractor shall, at all times, provide temporary shoring, bracing and tie-down 
anchorage consistent with the Contractor’s selected means, methods and sequence of construction and 
such temporary supports shall be adequate to assure stability and to prevent movement or collapse of the 
steel framing, or any portion thereof, during erection and throughout construction. 
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Do not enlarge shop-made bolt holes by flame cutting in the field.  If shop-fabricated components do not 
assemble properly in the field, do not modify them in any manner without first obtaining the approval of the 
Architect.   
 
PAINTING 
 
This section applies to steel which does not receive finished painting or spray-applied fireproofing.  See 
other documents for finished painting requirements.  Steel to receive spray-applied fireproofing shall be 
cleaned and surface prepared as required by the manufacturer of the fireproofing material. 
 
Paint all structural steel and steel joists in the shop after fabrication is completed with black primer.  After 
erection, paint all field connections, all welded areas and touch up all abrasions, damaged or defective paint 
and rust areas and remove all dirt, mud, mortar, debris, etc., from all steel surfaces. 
 
Immediately before painting, thoroughly prepare the steel surface in compliance with the Steel Structures 
Painting Council Specifications SP-3.  Remove all oil and grease, loose mill scale, loose rust, loose paint 
and other detrimental foreign matter from the steel surface. 
 
Apply paint with brush, roller or spray; or dip in accordance with manufacturer's specifications. 
 
For shop painting and touch up painting of steel joists use a black oxide primer conforming to Steel 
Structures Painting Council Specification 15-68T Type 1 or conforming to Federal Specification TFP-636.  
Dry film thickness shall be a minimum of 1.0 mils. 
 
For shop painting and touch up field painting of hot rolled steel shapes, use a black lead and oil primer 
conforming to Steel Structures Painting Council Paint System No. 1.  Dry film thickness shall be a minimum 
of 1.7 mils. 
 
Where called for on Drawings, galvanizing shall conform to ASTM A 123 and A 153.  The Contractor shall 
consult with the galvanizer to assure that fabricated components will not warp during the galvanizing 
process.  Subassemblies which are warped beyond normal tolerances will not be installed and will be 
replaced at Contractor's expense. 
 
Welds of galvanized members shall comply with AWS D19.0.  Damage to galvanized coating in weld areas 
shall be restored in accordance with ASTM A780, Standard Practice for Repair of Damaged and Uncoated 
Areas of Hot-Dip Galvanized Coatings. 
 
 
END OF SECTION 05100 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 

MISCELLANEOUS METALS  05500 - 1 
 

SECTION 05500 MISCELLANEOUS METALS 

SUMMARY OF WORK 

Furnish and install all structural steel, beams, columns, steel joists, bridging, and bracing as required for 
the structural 
integrity of the building, and to meet or exceed all applicable building codes. 

 
In stores where mezzanine is indicated on drawings, floor in motor room must be designed for a live 
load of 200 lbs. per square foot. 

 
Furnish and install the various miscellaneous metal items shown on the drawings, including, but not 
limited to: 

 
1. Stainless Steel Rails 9. Metal Canopies Over Doors 
2. Metal Frames 10. Aluminum Break Metal Closures 
3. Pipe Rails 11. Aluminum Column Covers & Jamb Covers 
4. Hand Rails and Toe Plates 12. Bumper Pipes 
5. Steel Ladders 13. Aluminum Frames 
6. Roof Funnels 14. Cart Bumper Rails 
7. Roof Grillage      15.  Stainless Steel Ceiling Tiles and SS Panels 
8. Burglar Bars & Louvers     16. Galvanized Weathered 7/8” corrugated panels 

 
ROOF OPENINGS 

 

All ducts and ventilator openings are to be protected by burglar bars consisting of #6 round steel rods on 
±6" centers both ways welded to opening frame. Roof openings that might permit access through 
ceiling of any areas are to be protected by said rods. 

 
DOWNSPOUT BOOT PROTECTORS 

 

Install downspout boot protectors over all downspouts on the rear of the building. Boots shall be 
constructed of 3/16" steel plate, 1" larger in each dimension than downspout, with joints continuously 
welded. Secure to wall at top and bottom over downspout with anchor bolts embedded in masonry. 
See drawings for details. 

 
GALVANIZED RAILINGS 

 

Furnish and install galvanized steel pipe rail in service area as detailed on the plans. 
 

CANOPY CEILING ACCESS HATCH 
 

Furnish and install where shown on the drawings in the canopy ceiling, Larsen’s Manufacturing 
Company 24” x 30” flush panel access door, with 16 gauge steel frame, 14 gauge steel panel, with 
alkyd baked on primer. 

 
Provide with cylinder lock with two keys. Paint two coats to match adjacent ceiling color. 
 
STAINLESS STEEL PANELS / TILES 

 
   24 GA. 304 Stainless Steel with Hemmed edges. 
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PREFINISHED ALUMINUM RAILINGS 
 
Spec Rail – Height as shown on drawings. 
 
 
GALVANIZED WEATHERED 7/8’ CORRUGATED METAL PANELS 
 
Basis of Design, Western States Metal Roofing,  
PreFinished Rusted finish series.  
 
END OF SECTION 
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SECTION 06180 
COMPOSITE LUMBER 

 

PART  1  GENERAL 

1.1  SECTION INCLUDES 

A.  Composite Exterior Shutters. 

B.  Architectural trim. 

1.2  RELATED SECTIONS 

A.  Section 06 10 00 - Rough Carpentry - Rough Carpentry. 

1.3  REFERENCES 

A.  Architectural Testing, Inc: 
1.  AA-676: Third party testing. 
2.  Manufacturer's Code Compliance Research Reports: 

a.  CCRR-0151. 
b.  CCRR-0135. 
c.  CCRR-0160. 

B.  ASTM International (ASTM): 
1.  ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of 

Burning of Plastics in a Horizontal Position. 
2.  ASTM D1929 - Standard Test Method for Determining Ignition Temperature of 

Plastics. 
3.  ASTM D2843 - Standard Test Method for Density of Smoke from the Burning or 

Decomposition of Plastics. 
4.  ASTM D7032 - Standard Specification for Establishing Performance Ratings for 

Wood-Plastic Composite and Plastic Lumber Deck Boards, Stair Treads, Guards, and 
Handrails. 

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

6.  ASTM E330 - Standard Test Method for Structural Performance of Exterior Windows, 
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure. 

C.  American Architectural Manufacturers Association (AAMA): 
1.  AAMA 509 - Voluntary Test and Classification Method of Drained and Back Ventilated 

Rain Screen Wall Cladding Systems. 

D.  Florida Building Code and Miami Dade County Approval. 

E.  International Code Council Evaluation Services (ICC-ES): 
1.  AC 10 - Acceptance Criteria for Quality Documentation. 
2.  AC 174 -Acceptance Criteria for Deck Board Span Ratings and Guardrail. 

F.  JIS International (Japanese Industrial Standards): 
1.  JIS A 5721 - Plastic Floor Parts. 
2.  JIS A 5909 - Dressed Particleboards. 
3.  JIS K 7112 - Plastics - Methods of Determining the Density and Relative Density of 
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Non-Cellular Plastics. 
4.  JIS K 7191 - Plastics - Determination of Temperature of Deflection Under Load. 
5.  JIS K 7197 - Testing Method for Linear Thermal Expansion Coefficient of Plastics by 

Thermomechanical Analysis. 

1.4  SUBMITTALS 

A.  Submit under provisions of Section 01 30 00 - Administrative Requirements. 

B.  Product Data: Manufacturer's data sheets on each product to be used, including: 
1.  Manufacturer's printed installation instructions, showing required preparation and 

installation procedures. 
2.  Storage and handling requirements and recommendations. 
3.  Installation methods including anchorage details. 
4.  Cleaning and maintenance instructions. 

C.  Shop Drawings: Provide shop drawings indicating details of construction, anchorage and 
installation. Include statement that anchorage methods comply with applicable building 
codes and loadings for the type of framing and condition of the supporting construction and 
details. 

D.  Verification Samples: For each product specified, two samples 6 inches in length, 
representing materials, colors, patterns, textures, and finishes to be installed. 
1.  Closeout Submittals: Documentation of manufacturer's warranty. 

1.5  QUALITY ASSURANCE 

A.  Installer: Minimum 2 years experience with similar drainage mat materials. 

B.  Mock-Up: Provide a mock-up for evaluation of surface preparation techniques and 
application workmanship. 
1.  Finish areas designated by Architect. 
2.  Do not proceed with remaining work until workmanship and appearance are approved 

by Architect. 
3.  Subject to approval by Architect, mock-up may be retained as part of finish work. 

C.  Pre-Installation Meetings: Conduct pre-installation meetings to verify project requirements, 
substrate conditions, construction documents, details and manufacturer's warranty 
requirements. 

1.6  DELIVERY, STORAGE, AND HANDLING 

A.  Delivery: Deliver materials in manufacturer's original, unopened, undamaged rolls/pallets 
with identification labels intact. 

B.  Storage and Protection: Store materials protected from exposure to harmful environmental 
conditions and at temperature and humidity conditions recommended by the manufacturer. 

1.7  PROJECT CONDITIONS 

A.  Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results. Do not install products under 
environmental conditions outside manufacturer's recommended limits. 

1.8  WARRANTY 
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A.  Manufacturer's Warranty: Manufacturer's standard limited 10 year warranty. 

PART  2  PRODUCTS 

2.1  MANUFACTURERS 

A.  Acceptable Manufacturer: Geolam, which is located at: 9 Shorncliffe Ave.; Toronto, ON, 
Canada M4V 1S9; Toll Free Tel: 877-627-3530; Tel: 416-548-7450; Fax: 416-548-7894; 
Email:request info (info@geolaminc.com); Web:www.geolaminc.com 

B.  Requests for substitutions shall be submitted to the Architect for approval. 

2.2  ARCHITECTURAL TRIM 

A.  Basis of Design: 4G Soleo 11 as manufactured by Geolam or approved equivalent 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 2 in (51 mm). 
b.  Depth: 1-1/4 in (32 mm). 
c.  Length: 10 to 13 ft (3048 to 3962 mm). 

B.  Basis of Design: 4G Soleo 10 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 5 in (127 mm). 
b.  Depth: 2-1/16 in (52 mm). 
c.  Length: 10 to 13 ft (3048 to 3962 mm). 

C.  Basis of Design: 4G Careo 10 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

http://admin.arcat.com/users.pl?action=UserEmail&company=Geolam&coid=49304&rep=&fax=416-548-7894&message=RE:%20Spec%20Question%20(06180geo):%20%20&mf=
http://www.geolaminc.com/
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JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 3 7/16 in (87 mm). 
b.  Depth: 3 7/16 in (87 mm). 
c.  Length: 10 to 13 ft (3048 to 3962 mm). 

D.  Basis of Design: Soleo 1263 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 5 in (127 mm). 
b.  Depth: 1-1/8 in (29 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
d.  Length (ft / mm): ______ 

E.  Basis of Design: Soleo 6027 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 1-1/2 in (38 mm). 
b.  Depth: 1-1/4 in (32 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
d.  Length (ft / mm): ______. 

F.  Basis of Design: Soleo 6008 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 
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3.  Dimensions: 
a.  Width: 2 in (51 mm). 
b.  Depth: 1-1/8 in (29 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
d.  Length (ft / mm): ______. 

G.  Basis of Design: Soleo 6029 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 2-3/8 in (60 mm). 
b.  Depth: 1-1/4 in (32 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
d.  Length (ft / mm): ______. 

H.  Basis of Design: Soleo 6030 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 3-1/8 in (79 mm). 
b.  Depth: 1-1/4 in (32 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
d.  Length (ft / mm): ______. 

I.  Basis of Design: Soleo 6012 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 4 in (102 mm). 
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b.  Depth: 1-1/4 in (32 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
d.  Length (ft / mm): ______. 

J.  Basis of Design: Soleo 6033 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 8 in (203 mm). 
b.  Depth: 1-3/8 in (35 mm). 
c.  Length: 9 ft 10 in (3000 mm) 
d.  Length (ft / mm): ______. 

K.  Basis of Design: Soleo 6026 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 2-3/8 in (60 mm). 
b.  Depth: 1-1/2 in (38 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
d.  Length (ft / mm): ______. 

L.  Basis of Design: Soleo 6017 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 3-5/8 in (92 mm). 
b.  Depth: 1-5/8 in (41 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
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d.  Length (ft / mm): ______. 

M.  Basis of Design: Soleo 6034 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 4-1/8 in (105 mm). 
b.  Depth: 2 in (51 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
d.  Length (ft / mm): 

N.  Basis of Design: Soleo 6010 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 5 in (127 mm). 
b.  Depth: 2 in (51 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
d.  Length (ft / mm): ______. 

O.  Basis of Design: Rondo 6029 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Diameter Round: 2 in (51 mm). 
a.  Length: 9 ft 10 in (3000 mm). 
b.  Length (ft / mm): 

P.  Basis of Design: Careo 6014 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
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2.  Physical Properties: 
a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 3-1/2 in (89 mm). 
b.  Depth: 3-1/2 in (89 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
d.  Length (ft / mm): ______. 

Q.  Basis of Design: Careo 6011 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 2 in (51 mm). 
b.  Depth: 2 in (51 mm). 
c.  Length: 9 ft 10 in (3000 mm) 
d.  Length (ft / mm): ______. 

R.  Basis of Design: Careo 6018 as manufactured by Geolam. 
1.  Hot Co-Extrusion of Aluminum and Wood Composite. 
2.  Physical Properties: 

a.  Specific Density Value: 0.046 lbs per cu in (1.27 gr per cu cm) per JIS K 7112. 
b.  Deformation Temperature: 241 degrees F (116 degrees C) per JIS K 7191. 
c.  Thermal Expansion Coefficient Value: 0.00002 in per F degrees (0.000036 mm 

per C degrees) per JIS K7197. 
d.  Moisture Absorption Value 24 hours at 65 degrees F (20 degrees C): 0.2 per 

JIS A5909. 
e.  Linear Expansion Value: Zero per JIS A5909. 
f.  Aging Test Value: 5 percent per JIS 5721. 

3.  Dimensions: 
a.  Width: 4-3/4 in (121 mm). 
b.  Depth: 1-1/4 in (32 mm). 
c.  Length: 9 ft 10 in (3000 mm). 
d.  Length (ft / mm): ______. 
 

PART  3  EXECUTION 

3.1  EXAMINATION AND PREPARATION 
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A.  Examine existing conditions and do not proceed with installation until substrates have been 
properly prepared and deviations from manufacturer's recommended tolerances are 
corrected. Prepare surfaces using the methods recommended by the manufacturer for 
achieving the best result for the substrate under the project conditions. 

B.  If preparation is the responsibility of another installer, notify Architect in writing of deviations 
from manufacturer's recommended installation tolerances and conditions. 

C.  Commencement of installation constitutes acceptance of conditions. 

3.2  INSTALLATION 

A.  Install in accordance with manufacturer's written instructions and recommendations. 

B.  Protect installed work from damage due to subsequent construction activity on the site. 

C.  Clean using materials recommended by the manufacturer to remove stains, dirt and debris 
prior to final acceptance. 

 

END OF SECTION 
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DIVISION 6 WOOD AND PLASTICS 
 
SECTION 06200 CARPENTRY  

1. MATERIALS 

All lumber shall be dressed 4 sides, and thoroughly kiln dried or air dried. Moisture content shall 
not exceed 19%. Lumber 
delivered to the site with sap showing, excessive bark, or any evidence of not being properly dry, 
shall be removed from the site and replaced. 

 
Rough hardware, including nails, screws, bolts, expansion bolts, toggle bolts, and other 
necessary rough hardware to secure woodwork in place shall be provided. 

 
All unexposed framing lumber, including studs, plates, joists, rough bucks, etc., shall be No. 2 
Southern Yellow Pine, or Construction Grade Fir, at the contractor's option. 

 
Blocking, framing, plugs, grounds and similar items necessary for the proper securing of trim 
and other woodwork shall be No. 2 S4S Southern Yellow Pine. 

 
Closet or Storage Room shelves shall be A-A grade interior Douglas Fir plywood with 3/4" pine 
or fir edge strip. Shelves shall be as detailed on the Drawings. 

 
Miscellaneous plywood backing, wainscot, etc. shall be of thickness shown on the plans, B-C 
grade, with "B" surface on exposed wainscot areas or on surface to be covered with plywood 
paneling or Glasboard. All plywood to be Southern Pine. 

 
Where curb mounted roof fans or ventilators are noted on the drawings, the wood curbs shall 
be installed under this division of the specifications, and shall be pressure treated. 

 
All lumber listed below or shown on the drawings shall be pressure treated in a closed cylinder 
by vacuum process with Waterborne Salts Preservative, such as Wolman Wood Preservative, 
Osmose Salts, or similar preservative. Do not use any material treated with Pentachlorophenol. 
Treated lumber shall have not less than .35# of chemical per cubic foot of lumber injected, and 
each piece shall bear a stamp or brand denoting such treatment. After treatment, lumber shall 
be kiln dried to a maximum moisture content of 19%. Pressure treat the following: 

 
All eave or fascia boards noted on the plans All wood plates on concrete slab 
All roof curbs for fans or ventilators All gravel guard nailers 
All other lumber noted on the plans to be pressure treated 

 
2. INSTALLATION 

 
Blocking, framing and similar wood preparation work shall be installed securely and accurately 
in place so that lines, levels and surfaces will be true and accurate. This contractor shall 
cooperate with the various sub-contractors involved to provide timely and proper installation of 
rough carpentry items necessary to their work. Install solid wood blocking behind all wall 
attached accessories, toilet partitions, mirrors, lavatories, and flush valves. 

 
Framing lumber and other rough work shall be properly framed, closely fitted, accurately set to 
required lines and levels, and rigidly secured in place. Members shall be framed for the 
passage of pipes and ducts to avoid cutting structural members. No framing members shall be 
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cut, notched, or bored for the passage of pipes and conduits over 1" in diameter without 
permission from the Architect. Special framing or construction, not explicitly shown or specified 
shall be provided as required to complete the work in the best and most workmanlike manner. 
Nailing and spiking shall be done in a thorough manner with nails of ample size, using spikes 
larger than twenty-penny where practicable. 

 
 

3. WALL INSULATION 
 

Install in various walls and gypsum board ceiling areas as shown on the drawings, 3-1/2" R-11 or 
6” R-19 Fiberglass insulation. 

 
Insulation shall be Owens-Corning Fiberglas, GAF Building Materials Corp., Certainteed Corp., 
Knauf, or equal brand, friction fit type, pressed into stud spaces, leaving no voids, or laid on 
gypsum ceilings or plenum boxes as shown. 

 
Insulation specified to be installed over suspended acoustical ceilings is specified in section on 
Acoustical Ceilings elsewhere in these specifications. 

 
4. INTERIOR WALL FINISHES 

 
The Contractor shall furnish and install the various wall finishes shown on the drawings and 
specified herein. colors of all products are either indicated on the drawings, or will be selected 
by Rouse’s. 

 
Marlite Paneling shall be 1/4" thick panels as manufactured by Masonite Corp., Dover, Ohio. 
Colors and patterns of panels are shown on the drawings. Apply paneling to A-C grade 
plywood strictly according to the directions of the manufacturer, using a thin coat of Marlite 
brand C-375 construction adhesive in ridges over the ENTIRE back of the panel except for 
approximately 1" at the edges. Use only 16" x 96" size sheets. 

 
Glasbord Paneling, where indicated, shall be .09" thick Glasbord fiberglass reinforced plastic 
panel by Kemlite corp.. Joliet, Ill. or Marlite 3/32" fiberglass reinforced polyester panels by 
Masonite Corp., Dover, Ohio, or Duratuf Wall Panels, .09" thick, by Ornyte Fiberglas 
panels/Xerxes Corp. Color of panels shall be White. Apply Glasbord to 1/2" A-C Plywood walls 
by adhesive method, using matching color metal division bars and sealant as required. Also 
approved: Glass Steel FRP Panels. 

 
Use only 48" x 120" sheets in prep rooms with 10' ceilings. All wall finishes shall be either Class A 

or Class B. 

5. COMPOSITE WOOD CLADDING BOARD 
 
Manufacturer: GeoLam Architectural Eco-Technology: Web site (http://www.geolaminc.com) 
 
Cladding as follows: 
Geolam Vertigo Cladding Board 
Weight: 17# / Bd. 
Thickness: 5/8” 
Width: 6 ½” 
Length: 12’ 
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Colors: Architect to select from Teak, Rosewood, Ebony, Moleskin 
Maximum Distance Between supports: 16” 
Pre-grooved for hidden stainless steel Vertigo clips and 
fasteners.  
 
Storage and Handling: 
Store the boards on sleepers spaced no more than 16” apart and in a flat area only.  Keep indoors or 
cover with a waterproof tarp.  If allowed to get wet during storage the dust laden water will leave spots 
on the surface when it dries.  This will not occur once installed. 
 
 
Installation: 
 
Follow all manufacturers' installation instructions for the individual products used on the project. 
 
Leave a minimum of ¾” between the wall and the cladding boards.  Thickness of strapping or sleepers 
must be no less than ¾” to ensure adequate ventilation of the boards. 
 
Vertigo boards are 12 feet in length.  Clips need to be applied on each sleeper at 16”oc.  A minimum of 
3 contact points and 3 clips are required per board, regardless of the length of the board. 
 
Fastening: Use two (2) stainless steel fasteners (305 or higher grade) per clip. Use stainless steel 
Vertigo clips and fasteners installed in accordance with manufacturers written instructions where 
indicated on drawings. 
 
Contractor is to refer to Manufacturer’s Expansion Table for end gap requirements.  Follow all 
manufacturer’s guidelines and recommendations. 
 
To minimize boards ‘walking’ it is suggested that the Contractor face screw the inner tab on the upper 
side of each board at or near the center.  Expansion and Contraction will occur towards the ends of 
each board.  This screw will be hidden by the overlapping lip of the higher board when it is installed. 
 
 
END OF SECTION 
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SECTION 06240 PLASTIC LAMINATE 
 

All millwork noted as provided by General Contractor and detailed on the plans or described in 
specifications shall have window sills, countertops, backsplashes, edgings, or other areas indicated 
covered with plastic laminate of brand and color scheduled. 

 
Material shall be General Purpose Type, 1/16" thick, high pressure laminated plastic (melamine), which 
equals or exceeds performance standards set by National Electric Manufacturers Association (NEMA 
LD 1-1964) for Class 1 laminate. 

 
All surfaces noted are to be covered with sheets as long as practical to minimize the number of joints. 
Surfaces 8' long or less shall have no joints. 

 
Apply laminate to plywood, or other indicated backing as detailed, using contact adhesive as 
manufactured by or recommended by the laminate manufacturer. Apply adhesive strictly according 
to directions of the manufacturer, install all laminate with square, even, edges, and leave all surfaces 
free of adhesive, dust, or other substances. 

 
Unless specifically indicated or otherwise approved in advance by the Architect, all laminate is to be 
field applied to backing in order that it will fit to job conditions. 

 
Color of all plastic laminate is listed on the drawings. 

 
END OF SECTION 
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SECTION 06410 MILLWORK 

MATERIALS, GENERAL 

Furnish and install all items of exposed woodwork, cabinetwork, trim, shelving, etc., as noted or 
detailed on the drawings. 
Surfaces to be covered with plastic laminate shall be prepared, sanded, and made ready for 
installation of plastic laminate in another section of these specifications. 

 
All items of exposed woodwork, unless specifically noted on the plans or specified herein 
otherwise, shall be constructed of B and Better Southern Yellow Pine, clear fir boards, A-A or A-B 
grade Birch veneer plywood - paint grade. 

 
All items constructed of plywood shall have exposed edges banded with edge strips as indicated or 
appropriate. 
 
Solid Surface Tops / Caps shall be ¾” thick Corian cap with top edge eased, color Black. 

 
SHOP DRAWINGS 
 

No shop drawings for millwork will be required on this project, provided millwork is manufactured 
and installed according  to details or specifications on the drawings. 

 
INSTALLATION 
 

Millwork shall be sanded at the mill and shall be cleaned before being placed in position. Joints 
shall be made only in long sections of trim. Trim shall be coped together at inside angles and 
mitered at intermediate joints and at outside angles. Joints shall be close and shall be neatly 
fitted together and then sanded. 

 
Finishing nails of appropriate size shall be placed regularly to fasten trim in place. Nail and brad 
heads shall be set neatly into the wood, and surfaces shall not be marred with hammer marks. 

 
END OF SECTION 
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Section 07240: Exterior Insulation and Finish Systems 
 
 
PART 1 - GENERAL 
1.01  SECTION INCLUDES 

A. Refer to all drawings and other sections of this specification to determine the type and extent of work 
therein affecting the work of this section, whether or not such work is specifically mentioned herein. 

B. Senerflex Channeled Insulation Design: Composite wall Exterior Insulation and Finish System 
consisting of Secondary air/weather barrier, Adhesive, channeled rigid insulation, Base Coat, 
Reinforcing Mesh, and Finish Coat. 

C. Senergy products are listed in this specification to establish a standard of quality. Any substitutions to 
this specification shall be submitted to and receive approval from the Architect at least 10 days before 
bidding. Proof of equality shall be borne by the submitter. 

D. Basis of Design -  Senergy Senerflex Channeled Insulation Design Wall System as manufactured by 
BASF Corporation - Wall Systems, Jacksonville, Florida (herein referred to as BASF Wall Systems). 

 
1.02  RELATED SECTIONS 
    Cold Formed Metal Framing 
    Rough Carpentry 
    Flashing and Sheet Metal 
    Joint Sealants 
    Compressible Joint Filler 
     

 
1.03  DEFINITIONS 

A. Exterior Insulation and Finish System: Exterior assembly comprised of channeled rigid insulation, 
Adhesive, Base Coat, Reinforcing Mesh, and Finish Coat. 

B. Class PB Systems: A class of EIFS where the base coat varies in thickness depending upon the 
number of layers or thickness of Reinforcing Mesh. The reinforcing material is glass fiber mesh, which 
is embedded into the Base Coat at the time of installation. The Base Coat shall be applied so as to 
achieve Reinforcing Mesh embedment with no Reinforcing Mesh color visible, nominal 1.6 mm (1/16"). 
Protective Finish Coats, of various thicknesses, in a variety of textures and colors, are applied over the 
Base Coat. 

C. Water-Drainage EIFS: A wall cladding design with an exterior surface for primary weather protection 
and aesthetics, which incorporates an inner secondary Air/Water Resistive barrier to accommodate 
incidental moisture and direct it to the exterior. 

 
1.04  SUBMITTALS 

A. Submit under provisions of contract documents. 
B. Product Data: Provide data on Senerflex® Channeled Insulation Design materials, product 

characteristics, performance criteria, limitations and durability. 
C. Code Compliance: Provide manufacturer’s applicable code compliance report. 
D. Samples: Submit three 12” x 12”  size samples of Senerflex Channeled Insulation Design illustrating 

Finish Coat color and texture range. 
E. Certificate: System manufacturer’s approval of applicator. 
F. Sealant: Sealant manufacturer’s certificate of compliance with ASTM C1382. 
G. System manufacturer’s current specifications, all penetration and termination and other project specific 

details, system design guide and related product literature which indicate preparation required, 
storage, installation techniques, jointing requirements and finishing techniques. 

 
1.05  QUALITY ASSURANCE 

A. Manufacturer: More than 10 years in the EIFS industry, with more than 1000 completed EIFS projects. 
B. Applicator: Approved by Manufacturer in performing work of this section. 
C. Regulatory Requirements: Conform to applicable code requirements for exterior insulation and finish 

system. 
D. Field Samples 
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1. Provide under provisions of Section 01400. 
2. Construct one field sample panel for each color and texture, 4 feet by 4 feet in size (minimum) of 

system materials illustrating method of attachment, surface Finish, color and texture. 
3. Prepare each sample panel using the same tools and techniques to be used for the actual 

application. 
4. Locate sample panel where directed. 
5. Accepted sample panel may remain as part of the work. 
6. Field samples shall be comprised of all wall assembly components including substrate, air/water-

resistive barrier, insulation board, Base Coat, Reinforcing Mesh, primer (if specified), Finish Coat, 
and typical sealant/flashing conditions. 

 
1.06  DELIVERY, STORAGE AND HANDLING 

A. Deliver, store and handle products under provisions of Section 01600. 
B. Deliver Senerflex Channeled Insulation Design materials in original unopened packages with 

manufacturer’s labels intact. 
C. Protect Senerflex Channeled Insulation Design materials during transportation and installation to avoid 

physical damage. 
D. Store Senerflex Channeled Insulation Design materials in cool, dry place protected from freezing. 

Store at no less than 4°C/40°F (10°C/50°F for AURORA STONE, AURORA TC-100, ALUMINA™ and 
BOREALIS Finish). 

E. Store channeled insulation boards flat and protected from direct sunlight and extreme heat. 
F. Store Senerflex Channeled Insulation Design Reinforcing Mesh, DRAINAGE MAT, SHEATHING 

FABRIC and SENERFLASH™/SENERWRAP flexible flashing in cool, dry place protected from 
exposure to moisture. 

 
1.07  PROJECT/SITE CONDITIONS 

A. Do not apply Senerflex Channeled Insulation Design in ambient temperatures below 4°C/40°F 
(10°C/50°F for AURORA STONE, AURORA TC-100, ALUMINA™ and BOREALIS Finish).  

B. Provide properly vented, supplementary heat during installation and drying period when temperatures 
less than 4°C/40°F (10°C/50°F for AURORA STONE, AURORA TC-100, ALUMINA™ and BOREALIS 
Finish) prevail. 

C. Do not apply Senerflex Channeled Insulation Design materials to frozen surfaces. 
D. Maintain ambient temperature at or above 4°C/40°F (10°C/50°F for AURORA STONE, AURORA TC-

100, ALUMINA™ and BOREALIS Finish) during and at least 24 hours after Senerflex Channeled 
Insulation Design installation and until dry. 

 
1.08  SEQUENCING AND SCHEDULING 

A. Coordinate and schedule installation of Senerflex Channeled Insulation Design with related work of 
other sections 

B. Coordinate and schedule installation of trim, flashing, and joint sealers to prevent water infiltration 
behind the system. 

 
1.09  WARRANTY 

A. Provide BASF Wall Systems ten-year limited materials warranty and ten-year materials and labor 
moisture drainage warranty for Senerflex Channeled Insulation Design installations under provisions 
of Section 01740. 
1. Comply with BASF Wall Systems project review requirements and notification procedures to 

assure qualification for warranty. 
 

B. Contractor shall furnish all routine and preventative maintenance required to maintain newly installed               
EIFS system for a period of one (1) year commencing upon final acceptance.  Prior to end of one year 
period, Contractor shall schedule inspection of entire installed EIFS system by Manufacturer’s 
representative and provide all repairs and maintenance up to and including coating with Elastomeric 
Coating to provide the Owner with a system that will meet all peformance specifications for moisture 
damage prevention in addition to all manufacturer’s warranty requirements.  
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PART 2 PRODUCTS 
2.01  MANUFACTURERS 
   Senerflex® Channeled Insulation Design (Class PB System) manufactured by BASF Corporation, STO or 

approved equivalent. 
 
2.02  MATERIALS 

A. Air/Water-Resistive Barrier:  
1. SENERSHIELD®: 100% acrylic-based, fiber-reinforced Air/Water-Resistive Barrier that is field 

mixed with Type I or Type II Portland cement. 
2. a.  FLASHING PRIMER: water-based primer for use prior to application of SENERFLASH™ on all 

acceptable surfaces. 
b. SENERFLASH™: 30-mil thick, self-sealing, self-healing composite membrane of polyester 

fabric and rubberized asphalt. Compatible with SENERSHIELD or SENERSHIELD-R Air/Water 
Resistive Barrier.] 

c. Senergy® SELF-ADHERING MESH TAPE 4: 100 mm (4") balanced, open weave glass fiber 
reinforcing mesh with adhesive; twisted multi-end strands treated for compatibility with system 
components for use with SENERSHIELD 

d. FLEXGUARD 4 Mesh: 100 mm (4”) balanced, open weave glass fiber Reinforcing Mesh; 
twisted multi-end strands treated for compatibility with system components for use with 
SENERSHIELD 

  B. Adhesives/Base Coats 
 1. ALPHA Base Coat: 100% acrylic base coat, field-mixed with Portland cement; manufactured by 

BASF Corp. 
C. Portland cement: Conform to ASTM C150, Type I, II, or I/II, grey or white; fresh and free of lumps. 
D.  Water: Clean and potable without foreign matter. 
E.  Channeled Insulation Board: Expanded polystyrene; ASTM C578, Type I; Flame spread less than 25, 

smoke developed less than 450 per ASTM E84, UL 723; minimum density 15.22 kg/m3 (0.95 lb/ft3; 
K=6.09 per mm (0.24 per inch); 38 mm (1 1/2") thickness minimum as indicated on drawings; Channel 
dimensions as specified in current Senergy details, meeting the following: 
1. Air-dried (aged) six weeks, or equivalent, prior to installation. 
2. Edges: square within 0.8 mm per meter (1/32" per foot). 
3. Thickness: tolerance of plus or minus 1.6 mm (1/16"). 
4. Size: 0.6 m x 1.22 m (2' x 4'). 
5. Length and width: tolerance of plus or minus 1.6 mm (1/16"). 

F.  Senergy Reinforcing Mesh: MIL-Y-1140G; Balanced, open weave glass fiber reinforcing mesh; twisted 
multi-end strands treated for compatibility with Senerflex Channeled Insulation Design components. 

  
1. FLEXGUARD 4: Standard weight.] 
2. CORNER MESH: Intermediate weight, pre-marked for easy bending, for reinforcing at exterior 

corners.] 
G. ASAP: 100% acrylic-based coating; color to be selected by Architect; as manufactured by BASF Corp. 
H. COLOR COAT: 100% acrylic-based coating; color to be selected by Architect ;as manufactured by 

BASF Corp. 
I.   TINTED PRIMER: 100% acrylic-based primer; color  to closely match the selected Senergy® Finish 

Coat color; manufactured by BASF Corp. 
J.  Senergy Finish Coat:  

1. SENERFLEX 100% acrylic polymer based finish; air cured, compatible with Base Coat on wall 
areas 10’-0” above grade and lower; Finish color; color as selected; Finish texture FINE TEXTURE 
(Match Existing) as scheduled; as manufactured by BASF Corp. 

2. SILCOAT® Finish: Siliconized acrylic emulsion finish coat; air cured, Finish color factory-mixed; 
color selected; Finish texture FINE TEXTURE (Match Existing) as scheduled; as manufactured by 
BASF Corp.] 

 
 

2.03  ACCESSORIES 
Window/Door Drip Edge: Rigid polyvinyl chloride (PVC), UV resistant for exterior use, with a drip edge, as 
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furnished by Plastic Components, Inc. or equal. Accessories shall conform to ASTM D1784-97, C1063-99 
and D4216-99. 

 
PART 3 EXECUTION 
3.01  EXAMINATION 

A. Verify project site conditions under provisions of Division 1. 
B. Walls 

1.  Substrates 
a. Trowel applied Air/Water Resistive barrier acceptable substrates: PermaBase® Cement Board 

and other cement-boards conforming with ASTM C1325 (Type A-exterior); poured concrete/unit 
masonry; ASTM C1177 type sheathings, including, Weather Defense™ Platinum sheathing, 
GreenGlass® sheathing, e²XP™ sheathing, GlasRoc® sheathing, Securock™ glass-mat 
sheathing, and DensGlass® exterior sheathing; gypsum sheathing (ASTM C79/C1396). Consult 
the BASF Wall Systems Technical Services Department for all other applications. 

b. Roller applied Air/Water Resistive barrier acceptable substrates: Acceptable substrates are: 
PermaBase® Cement Board and other cement-boards conforming with ASTM C1325 (Type A-
exterior); poured concrete/unit masonry; ASTM C1177 type sheathings, including, Weather 
Defense™ Platinum sheathing, GreenGlass® sheathing, e²XP™ sheathing, GlasRoc® 
sheathing, Securock™ glass-mat sheathing, and DensGlass® exterior sheathing; gypsum 
sheathing (ASTM C79/C1396); Exposure I or exterior plywood (Grade C/D or better); or 
Exposure I OSB. Consult the BASF Wall Systems Technical Services Department for all other 
applications. 

c. Wall sheathing must be securely fastened per applicable building code and sheathing 
manufacturer’s requirements. 

d. Examine surfaces to receive Senerflex Channeled Insulation Design and verify that 
substrate and adjacent materials are dry, clean, sound, and free of releasing agents, paint, 
or other residue or coatings. Verify substrate is flat, free of fins or planar irregularities 
greater than 6.4 mm in 3 m (1/4" in 10'). 

2. Flashings 
a. All flashings are by others and must be installed in accordance with specific manufacturer’s 

requirements. Where appropriate, end-dams must be provided. 
b. Openings must be flashed prior to window/door, HVAC, etc. installation. Refer to 

SENERFLASH™ product bulletin and Senergy® Moisture Protection Guidelines for Senerflex 
Wall Systems Bulletin for further information. 

c. Windows and openings shall be flashed according to design and Building Code Requirements. 
d. Individual windows that are ganged to make multiple units require continuous head flashing and 

the joints between the units must be fully sealed. 
3.  Roof 

Verify that all roof flashings have been installed in accordance with the guidelines set by the 
Asphalt Roofing Manufacturers Association (ARMA). 

4.  Kick-out flashing must be installed leak-proof and angled (min 100°) to allow for proper drainage 
and water diversion. 

C.  Unsatisfactory conditions shall be reported to the general contractor and/or builder and/or architect 
and/or owner. Do not proceed until all unsatisfactory conditions have been corrected. 

 
3.02  PREPARATION 

A. Protect all surrounding areas and surfaces from damage and staining during application of Senerflex® 
Channeled Insulation Design. 

B. Protect finished work at end of each day to prevent water penetration. 
C. Substrate preparation: Prepare substrates in accordance with BASF Wall Systems instructions. 

 
3.03  MIXING  

General: No additives are permitted unless specified in product mixing instructions. Close containers 
when not in use. Prepare in a container that is clean and free of foreign substances. Do not use a 
container which has contained or been cleaned with a petroleum-based product. Clean tools and 
equipment with water immediately after use.  Dried material can only be removed mechanically. 
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A. Air/Water Resistive Barrier 

1. SENERSHIELD 
a. Mix SENERSHIELD with a clean, rust-free paddle and drill until thoroughly blended before 

adding Portland cement. 
b. Mix one part (by weight) Portland cement with one part SENERSHIELD. Add Portland cement 

in small increments, mixing until thoroughly blended after each additional increment. 
c. A small amount of clean, potable water per mixed pail (30 lbs of SENERSHIELD) may be added 

to adjust workability. Do not overwater. 
B. Senergy Base Coat 

1. STANDARD Base Coat 
a. Mix Base Coat with a clean, rust-free paddle and drill until thoroughly blended, before adding 

Portland cement. 
b. Mix one part (by weight) Portland cement with one part Base Coat. Add Portland cement in 

small increments, mixing until thoroughly blended after each additional increment. 
c. Clean, potable water may be added to adjust workability. 
 

 
3.04  APPLICATION 

General: Apply Senerflex® Channeled Insulation Design materials in accordance with Senerflex 
Channeled Insulation Design Specifications. 
A. Accessories: 

1. Attach Window/Door Drip Edge level and per manufacturer’s instructions. 
B. Air/Weather Barrier 

1. All sheathing joints and windows/openings must be protected and the Air/Water Resistive barrier 
applied in accordance with Senergy® Moisture Protection Guidelines bulletin. 

2. Substrate shall be dry, clean, sound, and free of releasing agents, paint, or other residue or 
coatings. Verify substrate is flat, free of fins or planar irregularities greater than 6.4 mm in 3 m (¼" 
in 10'). 

3. Unsatisfactory conditions shall be corrected before application of the SENERSHIELD. 
4. Apply the FLASHING PRIMER/SENERFLASH 4 / 9,  SELF-ADHERING MESH 

TAPE/SENERSHIELD, or  FLEXGUARD 4 Reinforcing Mesh/SENERSHIELD in accordance with 
SENERSHIELD product bulletin. 

5. Installed materials should be checked before continuing system application. 
6. Ensure FLEXGUARD 4 Reinforcing Mesh/SENERSHIELD , FLASHING 

PRIMER/SENERFLASH/SENERSHIELD, SELF-ADHERING MESH TAPE  overlaps the top flange 
of the starter track. 

C. Insulation Board: 
1. Vertical surfaces: Begin at base from firm, permanent, or temporary support. 
2. Apply horizontally in a running bond pattern.  Channels will be oriented vertically, parallel to the 2’ 

dimension. 
3. Pre-cut insulation board to fit openings and projections. Insulation board must be a single piece 

around corners of openings. Stagger vertical joints and corners. Stagger insulation and sheathing 
board joints. 

4. Apply mixed STANDARD Base Coat to entire surface of insulation board using a stainless steel 
trowel with 13 mm x 13 mm (1/2"x 1/2") notches spaced 50 mm (2") apart.  Ribbons of adhesive 
must be applied parallel to the 2’ dimension of the EPS insulation board to ensure they are vertical 
when the channeled EPS insulation board is applied to the substrate. 

5. Immediately set board into place and apply pressure over entire surface of board to ensure positive 
uniform contact and high initial grab. Do not slide board into place. Do not allow Base Coat to dry 
prior to installing. 

6. Abut all joints tightly and ensure overall flush level surface. 
7. Check adhesion periodically by removing a board prior to set. Properly installed insulation board 

will be difficult to remove and Senerflex Adhesive/Base Coat will be adhered to both the 
SENERSHIELD and the insulation board. 

8. Fill 1/16" and larger gaps between insulation boards with slivers of insulation board. 
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9. Allow application of insulation board to dry (normally 8 to 10 hours) prior to application of Base 
Coat/Reinforcing Mesh. 

10. Rasp flush any irregularities of the insulation board greater than 1.6 mm (1/16"). 
11. Install expansion joints and aesthetic grooves as indicated on drawings. Do not align aesthetic 

grooves with insulation board joints.  
D. Senergy® Base Coat/Reinforcing Mesh: Base Coat shall be applied so as to achieve Reinforcing 

Mesh embedment with no Reinforcing Mesh color visible. 
 1. Senergy CORNER MESH 

a. Install CORNER MESH at corners. 
b. Apply CORNER MESH prior to application of Reinforcing Mesh. 
c. Cut CORNER MESH to workable lengths. 
d. Apply mixed STANDARDBase Coat to insulation board at outside corners using a stainless 

steel trowel. 
e. Immediately place CORNER MESH against the wet Base Coat and embed the CORNER 

MESH into the Base Coat by troweling from the corner; butt edges and avoid wrinkles. 
f. After Base Coat is dry and hard, apply a layer of FLEXGUARD 4, INTERMEDIATE 6 or 12 

Reinforcing Mesh over the entire surface of the CORNER MESH in accordance with 3.04 D.2.] 
2. Standard Impact or Medium Impact Resistance Reinforcing Mesh. 

a. Install FLEXGUARD 4where indicated on drawings. 
b. Apply mixed STANDARD Base Coat to entire surface of insulation board with a stainless steel 

trowel to embed the Reinforcing Mesh. 
c. Immediately place FLEXGUARD 4 Reinforcing Mesh against wet Base Coat and embed the 

Reinforcing Mesh into the Base Coat by troweling from the center to the edges. 
d. Lap Reinforcing Mesh 64 mm (2 ½") minimum at edges. 
e. Ensure Reinforcing Mesh is continuous at corners, void of wrinkles and embedded in Base Coat 

so that no Reinforcing Mesh color is visible. 
f. If required, apply a second layer of Base Coat to achieve total nominal Base Coat/Reinforcing 

Mesh thickness of 1.6 mm (1/16"). 
g. Allow Base Coat with embedded Reinforcing Mesh to dry hard (normally 8 to 10 hours). 

3. High Impact or Ultra High Impact Resistance Reinforcing Mesh 
a. Install INTERMEDIATE 12 & FLEXGUARD 4 Reinforcing Mesh where indicated on drawings. 
b. Apply mixed STANDARDBase Coat to entire surface of insulation board with a stainless steel 

trowel to embed the Reinforcing Mesh. 
c. Immediately place INTERMEDIATE 12 Reinforcing Mesh against wet Base Coat and embed the 

Reinforcing Mesh into the Base Coat by troweling from the center to the edges. 
d. Butt INTERMEDIATE 12 Reinforcing Mesh at all adjoining edges; do not use to backwrap or 

bend around corners. 
e. Butt INTERMEDIATE 12 Reinforcing Mesh at adjoining edges of CORNER MESH. 
f. Ensure Reinforcing Mesh is free of wrinkles and embedded in Base Coat so that no Reinforcing 

Mesh color is visible. 
g. After Base Coat with embedded Reinforcing Mesh is dry and hard (normally 8 to 10 hours), 

apply a layer of FLEXGUARD  Reinforcing Mesh over the entire surface in accordance with 
3.04 C.2 to achieve total nominal Base Coat/ Reinforcing Mesh thickness of 2.4 mm (3/32").] 

E.  Senergy® COLOR COAT 
1. Apply material to the Base Coat/Reinforcing Mesh in sealant joints with a high-quality, latex-type 

paintbrush. 
2. Work material continuously until a uniform appearance is obtained. 
3. Allow to dry thoroughly (approximately 24 hours) prior to application of sealant primer and sealant.] 

   F. Senergy TINTED PRIMER 
1. Apply TINTED PRIMER to the Base Coat/Reinforcing Mesh with a sprayer, 10 mm (3/8") nap roller, 

or good quality latex paint brush at a rate of approximately 3.6–6.1 m2 per liter (150–250 ft2 per 
gallon). 

2. TINTED PRIMER shall be dry to the touch before proceeding to the Senergy Finish Coat 
application. 

G. Senergy Finish Coat 
1. SENERFLEX® FINISH: FINETEXTURE(Match Existing) 
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- OR - 
SILCOAT® Finish: FINE TEXTURE (Match Existing) 
b. Apply Finish directly to the Base Coat with a clean, stainless steel trowel. 
c. Apply and level Finish during the same operation to minimum obtainable thickness consistent 

with uniform coverage. 
d. Maintain a wet edge on Finish by applying and texturing continually over the wall surface. 
e. Work Finish to corners, joints or other natural breaks and do not allow material to set up within 

an uninterrupted wall area. 
f. Float Finish to achieve final texture. 
 

3.05  CLEANING 
A. Clean work under provisions of contract documents. 
B. Clean adjacent surfaces and remove excess material, droppings, and debris. 
 

3.06  PROTECTION 
   Protect finished work under provisions of contract documents. 
 
SCHEDULES 
Senergy Finish Coat 
 
 
END OF SECTION 
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Section 07410: Horizontal Metal Wall Panels 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 
    A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division 1 Specification Sections, apply to this Section. 
 
1.2 SUMMARY: 
 
     A. This Section includes manufactured wall panels of the following types: 
 

1. Horizontal metal wall panels 
 

 
     B. Related Sections:  The following sections contain requirements that relate to this Section: 
 

1. Division 7 Section "Joint Sealants" for field-applied panel sealants. 
 
1.3 SYSTEM PERFORMANCE REQUIREMENTS: 
 
     A. Air Infiltration:  Provide roof panel system with no air leakage when tested in accordance with 

ASTM E 283 at pressure differentials up to 1.57 psf. 
 
     B. Water Penetration:  Provide panel systems with no water penetration as defined in the test 

method when tested in accordance with ASTM E 331 at an inward static air pressure differential 
of not less than 6.24 psf and not more than 12.0 psf. 

 
1.4 SUBMITTALS: 
 
     A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Specification Sections. 
 
     B. Product data including manufacturer's product specifications, standard details, certified product 

test results, installation instructions, and general recommendations, as applicable to materials 
and finishes for each component and for total panel system. 

 
     C. Shop Drawings showing layouts of panels on walls and roofs, details of edge conditions, joints, 

corners, panel profiles, supports, anchorages, trim, flashings, closures, and special details.  
Distinguish between factory and field assembly work. 

 
1.5 QUALITY ASSURANCE: 
 
     A. Wind Uplift:  Provide roof panel system including supports meeting requirements of Underwriters 

Laboratories, Inc., for 140mph wind uplift resistance. 
 
     B. Field Measurements:  Where possible, prior to fabrication of panels, take field measurements of 

structure or substrate to receive panel system.  Allow for trimming panel units where final 
dimensions cannot be established prior to fabrication. 

 
1.6 DELIVERY, STORAGE, AND HANDLING: 
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     A. Deliver panels and other components so they will not be damaged or deformed.  Package wall 

and roof panels for protection against transportation damage. 
 
     B. Handling:  Exercise care in unloading, storing, and erecting wall and roof covering panels to 

prevent bending, warping, twisting, and surface damage. 
 
     C. Stack materials on platforms or pallets, covered with tarpaulins or other suitable weathertight 

ventilated  covering.  Store metal wall and roof panels so that they will not accumulate water.  Do 
not store panels in contact with other materials that might cause staining, denting, or other 
surface damage. 

 
1.7 WARRANTY: 
 
     A. Finish Warranty:  Furnish panel manufacturer's written warranty covering failure of the factory-

applied exterior finish on metal wall and roof panels within the warranty period.  This warranty  
 

1. Warranty period for factory-applied exterior finishes on wall and roof panels is 20 years 
after the date of Substantial Completion. 

 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS: 
 
     A. Manufacturers:  Subject to compliance with requirements, manufacturers offering metal roof 

systems that may be incorporated in the work are stated below: 
 

1. Roof Panels: 
 

a. Peterson, PAC-CLAD , 1005 Tonne Road, Elk Grove Village, IL, 800.PAC.CLAD, 
www.pac-clad.com,  PAC Precision Series – HWP. 

 WP-1  Peterson Aluminum PAC-CLAD Precision Series, HWP Profile, Kynar 
Pre-finished, color to be selected by Architect. 

 
 
2.2 SHEET MATERIALS: 
 
     A. Hot-dip aluminum-zinc-coated steel sheet complying with ASTM A 792 with class AZ-50 coating; 

Grade 40 or to suit manufacturer's standards. 
 
2.3 METAL FINISHES: 
 
     A. General:  Apply coatings either before or after forming and fabricating panels, as required by 

coating process and as required for maximum coating performance capability.  Protect coating 
either by application of strippable film or by packing plastic film or other suitable material between 
panels in a manner to properly protect the finish.  Furnish air-drying spray finish in matching color 
for touch-up. 

 
1. Color:  As selected by Architect by manufacturers standard colors. 

     B. Fluorospolymer Coating:  Manufacturer's standard two-coat, thermo-cured, full-strength 70 
percent "Kynar 500" coating consisting of a primer and a minimum 0.75-mil dry film thickness with 
a total minimum dry film thickness of 0.9 mil and 30 percent reflective gloss when tested in 
accordance with ASTM D 523. 

http://www.pac-clad.com/
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1. Durability:  Provide coating that has been field tested under normal range of weathering 

conditions for minimum of 20 years without significant peel, blister, flake, chip, crack, or 
check in finish;  without chalking in excess of No. 8 in accordance with ASTM D 659; and 
without fading in excess of 5 NBS units. 

 
     C. Factory Prim Coating (Additions and Alterations):  Where painting after installation is indicated 

(not work of this Section), provide pretreatment and factory-applied baked-on epoxy primer coat, 
min. 0.2-mil dry film thickness. 

 
2.4 MISCELLANEOUS MATERIALS: 
 
     A. Panel Substrate:   
 1. See drawings. 
  
 
     B. Fasteners"  Self-tapping screws, pop rivets, and other suitable fasteners designed to withstand 

design loads. 
 

1. Use corrosion-resistant steel fasteners for exterior application and galvanized, cadmium-
plated, or zinc enriched fasteners for interior applications. 

2. Provide exposed fasteners with heads matching color of roof or wall panel by means of 
factory-applied coating. 

3. Provide metal-backed neoprene washers under heads of exposed fasteners bearing on 
weather side of panels. 

4. Locate and space exposed fasteners in true vertical and horizontal alignment.  Use 
proper tools to obtain controlled uniform compression for positive seal without rupture of 
neoprene washer. 

 
     C. Felts:  Provide asphalt-saturated organic felts conforming to the requirements of ASTM D 226, 

Type II (No. 30). 
  
     D. Accessories:  Except as indicated as work of another specification section, provide components 

required for a complete roof or wall panel system, including trim, copings, vents, ventilators, 
louvers,  fascias, gravel stops, sills, corner units, closures, clips, seam covers, battens, flashings, 
sealants, gaskets, fillers, closure strips, and similar items.  Match materials and finishes of panels 
where required. 

 
1. Closure Strips:  Closed-cell, self-extinguishing, expanded cellular rubber or cross-linked 

polyolefin foam flexible closure strips.  Cut or premold to match configuration of roof and 
wall panels.  Provide closure strips where indicated or necessary to ensure weathertight 
construction. 

2. Sealing Tape:  Pressure-sensitive 100 percent solids polyisobutylene compound sealing 
tape with release paper backing.  Provide permanently elastic, non-sag, nontoxic, 
nonstaining tape. 

3. Joint Sealant:  One-part elastomeric polyurethane, polysulfide, or silicone rubber sealant 
as recommended by the building manufacturer. 

 
2.5 PANEL FABRICATION: 
 
     A. General:  Fabricate and finish panels and accessories at the factory to greatest extent possible, 

by manufacturer's standard procedures and processes, as required to fulfill indicated 
performance requirements demonstrated by laboratory testing.  Comply with indicated profiles 
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and dimensional requirements and with structural requirements. 
 
     B. Fabricate panel joints with separator strips, which provide a tight seal and prevent metal-to-metal 

contact in a manner that will minimize noise from movements within panel system. 
 
2.6 ROOF AND WALL PANELS: 
 
     A. Face Sheets:  Fabricate wall and roof panel face sheets to the profile or configuration indicated 

from 24-gage (0.0239-inch) zinc-coated steel sheets. 
 
     B. Horizontal Wall Panels:  Peterson, PAC-CLAD , 1005 Tonne Road, Elk Grove Village, IL, 

800.PAC.CLAD, www.pac-clad.com,  PAC Precision Series – HWP.  Form panels of 24-gage 
(0.0239-inch) zinc-coated steel sheets. 

 
  
  
   
  
PART 3 - EXECUTION 
 
3.1 PANEL INSTALLATION: 
 
     A. General:  Comply with manufacturer's instructions and recommendations for installation, as 

applicable to project conditions and supporting substrate.  Anchor panels and other components 
of the work securely in place. 

 
1. Field cutting of exterior panels by torch is not permitted. 
2. Install panels with concealed fasteners. 

 
 
     B. Accessories:  Install components required for a complete roof or wall panel system, including trim, 

copings, fascias, gravel stops, vents, ventilators, louvers, sills, corner units, closures, clips, seam 
covers, battens, flashings, sealants, fillers, closure strips, and similar items. 

 
     C. Joint Sealers:  Refer to other sections of these specifications for post-installation requirements on 

joint sealers; not work of this section. 
 
     E. Installation Tolerances:  Shim and align panel units within installed tolerance of 1/4 inch in 20'-0" 

on level-plumb/slope and location/line as indicated, and within 1/8-inch offset of adjoining faces 
and of alignment of matching profiles. 

 
3.2 CLEANING AND PROTECTION: 
     A. Damaged Units:  Replace panels and other components of the work that have been damaged or 

have deteriorated beyond successful repair by means of finish touch-up or similar minor repair 
procedures. 

 
     B. Cleaning:  Remove temporary protective coverings and strippable films (if any) as soon as each 

panel is installed.  Upon completion of panel installation, clean finished surfaces as 
recommended by panel manufacturer, and maintain in a clean condition during construction. 

 
END OF SECTION 07410 

http://www.pac-clad.com/
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SECTION 07535 SINGLE PLY TPO ROOFING  
 
PART 1 GENERAL 
 
 

1.1 SECTION  INCLUDES 
 

A. Single ply TPO membrane roofing system over structural deck surface. 
 

B. Insulation, protective coating, base flashings, roofing membrane, expansion joints and cant strips. 
 

1.2 RELATED  SECTIONS 
 

A. Section 05311 - Steel Roof Deck. 
 

B. Section 06200 – Carpentry. 
 

C. Section 07514 – Built Up Roofing: Roofing system furnished under base bid. 
 

D. Section 07620 - Sheet Metal Flashing and Trim: counter flashings. 
 

1.3 GENERAL NOTES 
 

A. Preceding the startup of job, the contractor shall decide to his satisfaction that all the 
specifications are workable as specified, that there is nothing that would deter the contractor's 
required guarantee, and that no existing conditions at the site prevent the contractor from 
performing the job in a professional and safe manner. When the job starts, it will be assumed 
that the existing conditions and the specifications are approved by the contractor. 

 
1.4 QUALITY  ASSURANCE 

 
A. All work performed by the contractor shall be done by competent, highly skilled workmen 

equipped with equipment and tools necessary to perform all construction in accordance with 
this specification and detail drawings. Any and all substandard work will be rejected. 

 
B. The contractor shall develop and present a verifiable in-house contractor quality control 

program to the building owner, which can be followed during the construction of the roof 
system. 

 
1.5 JOB CONDITIONS 

 
A. Environmental  Requirements: 

 
1. Work shall only begin when the contractor has decided to his satisfaction, that all 

specifications are workable as specified, and that the contractor can meet project and 
code requirements. 

 
2. Do not begin work when inclement weather is forecast to occur prior to the 

anticipated time of completion of the work item. 
 

3. Roof application shall not proceed when there is moisture present in any form on the deck 
including but not limited to rain, dew, ice, frost or snow. 
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4. The contractor shall be responsible for verifying the existing and forecasted weather 
conditions to determine when the conditions are acceptable for roof work. 

 
5. Do not apply roofing membrane, insulation or any component of the roofing system to a frozen 

deck. 
 

6. Roof application shall not proceed when the ambient air temperature is below 30°F (-1.1oC), 
including the wind chill factor. 

 
7. The contractor shall be prepared at all times to protect any uncompleted roof work from 

the rapid changes in the weather. If work continues during sudden rains to protect the 
interior of the building, then these areas shall be subsequently removed and replaced. 

 
B. Areas of the substrate where periodic ponding water occurs shall be built up prior to the 

installation of the roof system. 
 

C. Ensure that the roof deck is structurally sound to support the live and dead load requirements of 
the new roofing system and rigid enough to support construction traffic. Do not store or load the 
roof deck over the load capacity. 

 
1.6 SYSTEMS  DESCRIPTION 

 
A. Mechanically Attached Single Ply TPO Roofing System: 60 mil mechanically attached heat-

welded TPO sheet roof membrane over mechanically installed rigid insulation, MA-1, by 
EverGuard. 

 
1.7 PERFORMANCE   REQUIREMENTS 

 
A. Comply with local building code and all other applicable codes. 

 
B. Underwriters Laboratories, Inc. (U.L.) Class A fire hazard classification. 

 
C. All work is required to comply with Factory Mutual Research Corporation (FM) Global 

Property Loss Prevention Data Sheets 1-29 and 1-49 and as follows: 
 

1. Exterior Fire: Class A. 
2. Internal Fire: Class 1. 
3. Wind: 120 mph 
4. Ground Roughness: C 
5. Field of Roof: FM 1-90. 
6. Perimeter of Roof: FM 1-150. 
7. Corner of Roof: FM 1-210. 
8. Hail: Severe. 
9. Wind Borne Debris: No 

 
1.8 GUARANTEE   REQUIREMENTS 

 
A. Contractor to furnish a 10-year (no dollar limit) watertight roofing system guarantee or approved 

equal to be submitted with the certificate of substantial completion. Contractor is to submit 
along with his bid a letter from the manufacturer stating that the roofing contractor is currently 
approved by the manufacturer and will furnish a 10-year unlimited guarantee required in the 
specifications on this project, and a copy of the manufacturer’s NDL guarantee. Roofing 
Contractor shall also furnish a two year watertight roofing system warranty. Guarantee and 
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warranty shall be for wind speed as specified, refer to 1.7-C above for wind speed. 
 
 

1.9 SUBMITTALS 
 

A. Section 01340 - Submittals: Procedures for submittals. 
 

B. Manufacturer's Installation Instructions: Indicate special procedures and perimeter conditions 
requiring special attention. 

 
C. Manufacturer's Certificate: Certify that Products meet or exceed specified requirements. 

 
D. Manufacturer's Field Reports: Indicate procedures followed; ambient temperatures, humidity, wind 

velocity during application and supplementary instructions given. 
 

1.10 SUBMITTALS AT PROJECT CLOSEOUT 
 

A. Section 01700 - Contract Closeout: Procedures for submittals. 
 

B. Warranty: Submit manufacturer’s warranty and ensure forms have been completed in Owner's 
name and registered with manufacturer. 

 
1.11 REFERENCES 

 
A. National Roofing Contractors Association (NRCA) - Roofing and Waterproofing Manual 

 
B. Underwriters Laboratories (U.L.) - Fire Hazard Classification 

 
C. ANSI/UL – 790 External Fire Resistance Classification 

 
D. ANSI/UL – 263 Internal Fire Resistance Classification 

 
E. American Society of Test Methods (ASTM) E-108 - Standard Test Method For 

Determining Fire Resistance. 
 

F. American Society of Test Methods (ASTM) E-119 - Standard Test Method For 
Determining Fire Resistance. 

 
G. Factory Mutual Loss Prevention Data Sheet (FM – LPDS) 1-29 – Guidelines for Wind Speed Design. 

 
H. Factory Mutual Research Corporation (F.M.) – Approval Guide 

 
I. Sheet Metal Air Conditioning Contractors National Association, Inc. (SMACNA) - "Architectural 

Sheet Metal Manual" 
 

J. ASTM C 1289 – Standard specification for Faced Rigid Cellular Polyisocyanurate Thermal 
Insulation Board. 

 
K. ASTM D 4263 – Standard Test Method for Indicating Moisture in Concrete by the Plastic Sheet 

Method. 
 

L. ASTM D 4434 – Performance requirements of Standard Specification for Poly(Vinyl Chloride) 
Sheet Roofing 
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1.12 MATERIAL STORAGE, DELIVERY AND HANDLING 

 
A. Deliver materials to the jobsite on pallets, in manufacturer's original wrappers, with seals and 

labels intact, dry and undamaged. 
 

B. Seals and labels shall indicate material name. 
 

C. At the job site, no material should be stored than will be used within two weeks. For periods 
longer than  two weeks, the materials should be properly warehoused, i.e., dry, ventilated, on 
pallets, etc. No more material should be stored on the roof than can be used within five days. 
When prolonged inclement weather threatens, i.e., rainy seasons, no more roofing materials 
should be supplied to the rooftop than can be used within two days. 

 
D. Store materials in dry, protected areas in an upright position on pallets clear of the ground and 

moisture. Protect materials from freezing. 
 

E. Materials shall be stored above 55°F (12.6°C) a minimum of 24 hours prior to application. 
 

1.13 WEATHER  RESTRICTIONS 
 

A. Do not install membrane or roofing system during periods of low ambient temperatures 
below 30°F (- 1.1°c). 

 
B. Material installation during periods of high ambient temperatures greater than 90°F (32°c) 

requires special consideration to prevent condensation on the membrane surface and work with 
excessively fast adhesive drying times. 

 
C. Do not install when moisture is present on the deck or the substrate to which 

applying. PART 2 PRODUCTS 

2.1 MANUFACTURER'S – SINGLE PLY MEMBRANE 
 

A. EverGuard Roofing Systems, a division of GAF Materials Corporation. 
 

B. EverGuard TPO TSR-60. 
 

C. Equals by other manufacturers will be acceptable when approved by Architect. 
 

2.2 SINGLE PLY MATERIALS 
 

A. EverGuard TPO TSR-60 Thermoplastic Single Ply Roofing Membrane – A smooth type, 
polyester scrim- reinforced thermoplastic polyolefin based membrane for use as a single ply 
roofing membrane, by EverGuard Roofing Systems, complying with the following: 

 
Thickness 0.060” (60 mils) nominal 
Breaking Strength 320 lbs. X 270 lbs. ASTM D-751 Grab 
Method Seam Strength ASTM D-638 Pass (membrane failure) 
Elongation at Break 30% x 28% ASTM D-751 
Heat Aging >95% (no significant change) 
Tear Strength 70 lbf x 150 lbf ASTM D-751 8” x 8” 
Sample Puncture Resistance 380 lbs. FTM 101B Method 2031 
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Cold Brittleness -40°F ASTM D-2137 
 
Permeance 0.2 Perms ASTM E-96 
Dimensional Change 0.4% ASTM D-1204 @158° F, 6 
hrs. Water Absorption 0.7% ASTM D-171 @ 158° F, 1 
week Hydrostatic  Resistance 430 psi ASTM D-751 Method D 
Ozone Resistance No visible deterioration @ 7 x magnification ASTM D-1149 
 
 

2.3 ADHESIVES AND PRIMERS 
 

A. Solvent-based Bonding Adhesive: Solvent based rubberized adhesive for use with TPO-based 
membranes, EverGuard TPO Bonding Adhesive, by EverGuard Roofing Systems. 

 
B. Water-based Bonding Adhesive: Water based rubberized adhesive for use with TPO based 

membranes, EverGuard H²O Bonding Adhesive, by EverGuard Roofing Systems. 
 

C. Solvent based rubberized asphaltic adhesive: 
 

1. Lexsuco Adhesive, by BMCA. 
2. PERMATEl Adhesive, by BMCA. 

 
2.4 MANUFACTURER'S - INSULATION 

 
A. EverGuardl ISO Roof Insulation. 

 
2.5 INSULATION 

 
A. ANSI/ASTM C-1289 Type II, Polyisocyanurate board, with a strong white or black fibrous 

glass facer, with the following characteristics: 
 

1. Compressive Strength: 20 psi. nominal. 
2. Board Density: 2.0 lbs. per cubic foot. Nominal 
3. Board Thickness: 2 inches nominal (two layer required) 
4. Thermal Resistance (R-value) of: 12 total. ( two layer for total roof insulation of R-24) 

 
2.6 EDGE STRIP 

 
A. BMCA Tapered Edge Strip is designed to provide a smooth transition from horizontal to vertical 

surfaces or for transitions from lower to higher elevations. 
 

B. BMCA Tapered Edge Strip is made of Permalite rigid perlite insulation board. The tapered edge 
strips are flame resistant and easy to install. 

 
2.7 WOOD NAILERS 

 
A. Wood Material: 

 
1. Solid Blocking: Pressure treated wood, #2 Grade or better, nominal 2” x 4” minimum. 
2. Shim Material: Pressure treated plywood, ½” x width to match solid blocking. 

 
2.8 MEMBRANE FLASHING MATERIALS 
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A. A smooth type, unreinforced thermoplastic polyolefin based membrane for use as an 
alternative flashing/reinforcing material for penetrations and corners. 0.060 inches (60 
mils) nominal thickness, EverGuardl TPO TUN-60 Detail Flashing Membrane, by 
EverGuard Roofing Systems. 

 
 
 

2.9 ROOF  SURFACING 
 

A. TPO Roof Membrane color: White 
 

2.10 RELATED  MATERIALS 
 

A. Mechanical  Fasteners 
 
All fasterners exposed to view below roof decking shall be black in color.  
 
1. EGIN Screws: Standard duty insulation screws for steel and wood decks. #3 Phillips 

head, meets corrosion resistance requirements of FM 4470, 0.215” thread diameter 
with polymer coating. Lengths 1-5/8” to 8”. Uses EGIN or EGHD Plates, by 
EverGuard Roofing Systems. 

 
2. EGX Screws: Extra heavy duty membrane screws for steel decks. #3 Phillips head, special 

thread and point designed specifically for steel decks, meets corrosion resistance 
requirements of FM 4470, 0.275” thread diameter with polymer coating. Lengths 2” to 16”. 
Uses EGX Plates, required for certain FM-rated assemblies, by EverGuard Roofing 
Systems. 

 
3. EGSX Screws: Super Extra heavy duty membrane screws for steel decks. #3 Phillips head, 

special thread and point designed specifically for steel decks, meets corrosion resistance 
requirements of FM 4470, 0.333” thread diameter with polymer coating. Lengths 2” to 16”. 
Uses EGSX Plates, required for certain FM-rated assemblies, by EverGuard Roofing 
Systems. 

 
4. EGHD Screws: Heavy-duty membrane screws for wood, steel and concrete decks. #3 

Phillips head, meets corrosion resistance requirements of FM 4470, 0.245” thread 
diameter with polymer coating. Lengths 1-1/4” to 16”. Uses EGHD, EGIN or EGX Plates, 
by EverGuardl Roofing Systems. 

 
5. EGX Plates: Extra heavy duty barbed steel membrane plate with Galvalume coating, meets 

the corrosion resistance requirements of FM 4470, 2-3/8”diameter, required for use with 
EGX screws, also suitable for use with EGHD Screws and EG Spikes, by EverGuardl 
Roofing Systems. 

 
6. EGSX Plates: Super extra heavy duty barbed steel membrane plate with Galvalume coating, 

meets the corrosion resistance requirements of F 4470, 2-7/8” diameter, required for use 
with EGSX screws, also suitable for use with EGHD Screws and EG Spikes, By 
EverGuardl Roofing Systems. 

 
7. EGHD Plates: Standard barbed steel membrane plate with Galvalume coating, meets the 

corrosion resistance requirements of FM 4470, 2”diameter, for use with EGHD Screws, 
also suitable for use with EGIN Screws, EG Spikes and EG Polymer Screws, by 
EverGuardl Roofing Systems. 
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8. EGIN Plates: Standard steel insulation plate with Galvalume coating, meets the corrosion 

resistance requirements of FM 4470, 3”diameter, for use with EGIN screws, also suitable 
for use with EGHD Screws, EG Spikes and EG Polymer Screws, by EverGuardl Roofing 
Systems. 

 
9. Masonry Anchors: Zinc alloy drive anchor for securing termination bar to masonry/concrete 

substrates. Stainless steel drive pin with 0.250” diameter. Pre-drilling ¼” hole required. 
Lengths 1-1/4” and 1- 1/2”, by EverGuardl Roofing Systems. 

 
B. TPO Preformed Vent Boots: One standard size accommodates most common pipe and conduits, 

(1” to 6” diameter pipes), including square tube, made of 0.075” thick molded TPO membrane, 
heat welds directly to roofing membrane, supplied with stainless steel clamping rings, by 
EverGuard Roofing Systems. 

 
C. TPO Preformed Corners: Universal style accommodates both inside and outside corners of base 

and curb flashing, made of 0.065” thick molded TPO membrane, heat welds directly to roofing 
membrane. Size 4” x 4” with 4” flange, by EverGuard Roofing Systems. 

 
D. TPO Drain Inserts: Rigid molded TPO membrane flashing complete with clamping ring and 

strainer basket, Membrane heat welds directly to drain insert flange, sealant ring at base of insert 
tube, available for 3”, 4”, 5”, and 6” drain diameter, by EverGuard Roofing Systems. 

 
E. TPO Prefabricated Expansion Joint Covers: Roof expansion joint covers are factory fabricated 

assemblies used to accommodate three-dimensional joints in a roof structure. Two standard 
sizes to accommodate most common joint widths. Standard 50 foot continuous length minimizes 
joints, universal style suitable for both field and wall expansion joint in both flat-mounted and 
curb-mounted styles. Made of 0.060” thick reinforced membrane with foam supported bellows, 
heat welds directly to roofing membrane. Equipped  with metal nailing flanges and membrane 
welding flaps, by EverGuard Roofing Systems. 

 
F. TPO Cut Edge Sealant: Solvent based liquid in squeeze bottle application method. Use required 

along field cut edges of TSR membranes, by EverGuard Roofing Systems. 
 

G. EverGuard Caulking: One-part polyurethane sealant suitable for sealing upper lip of exposed 
termination bars and around upper edge of penetration clamping rings, meets or exceeds 
ASTM C-920-87, Type S, Grade NS, Class 25, by EverGuard Roofing Systems. 

 
H. EverGuard Water Block Mastic: One part butyl based high viscosity sealant suitable for sealing 

between flashing membrane and substrate surface behind exposed termination bars and for 
sealing between roofing membrane and drain flange, by EverGuard Roofing Systems. 

 
I. EverGuard 2-Part Pourable Sealant: 100% solids epoxy based two-part sealant suitable for 

filling sealant pans at irregularly-shaped penetrations. Epoxy is part A. Polyamide is part B, by 
EverGuard Roofing Systems. 

 
J. TPO Coated Metal: 25-gauge steel with 0.020” thick TPO based film. Factory supplied in sheets 

and required for fabrication into metal gravel stop and drip edge profiles, metal base and curb 
flashings, sealant pans, and scupper sleeves. Sheet size 4’ x 10’, sheet weight 47 lbs., by 
EverGuard Roofing Systems. 

 
K. Lip Termination Bar: Extruded aluminum termination bar with angled lip caulk receiver and lower 

leg bulb stiffener. Pre-punched slotted holes at 6” on center or 8” on center. ¾” x 10’ with 0.090” 
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cross section, by EverGuard Roofing Systems. 
 

L. TPO Walkway Pads: 1/8” thick extruded and embossed TPO pads 30” x 36”, heat welds directly 
to roofing membrane. Unique herringbone traction surface, in either safety yellow of gray color, 
by EverGuardl Roofing Systems. 

 
PART 3 EXECUTION 
 

3.1 EXAMINATION 
 

A. Verify that the surfaces and site conditions are ready to receive work. 
 

B. Verify that the deck is supported and secured. 
 

C. Verify that the deck is cleaned and smooth, free of depressions, waves, or projections, and 
properly sloped to drains, valleys, eaves, scuppers or gutter 

 
D. Verify that the deck surfaces are dry and free of ice or snow. 

 
E. Verify that all roof openings, curbs, pipes, sleeves, ducts, vents or other penetrations through 

the roof are solidly set, and that all flashings, tapered edges and cant strips, reglets, and wood 
nailers are secure and tight to the building as per this specification. 

 
F. The beginning of installation of the roof system signifies the contractor accept the existing 

conditions as being in compliance with the requirements of this specification. 
 

3.2 PROTECTION 
 

A. Protect any adjacent building surfaces against damage from the installation of the roofing system. 
 

B. The contractor shall observe all safety precautions as recommended by Single Ply Roofing 
Industry (SPRI) and the National Roofing Contractors Association (NRCA). 

 
C. All debris from the roofing operations shall be removed daily from the roof deck and jobsite and 

disposed at an approved, suitable disposal site. 
 

3.3 PREPARATION OF THE DECK 
 

A. Metal Deck: assemblies decks must be a minimum thickness of 22 gauge (0.8 mm) as specified 
by the current Steel Deck Institute Design Manual, and comply with the gauge and span 
requirements as set forth by deck manufacturer and all other standards in the current Factory 
Mutual Approved Guide. Refer to Factory Mutual Loss Prevention Data Sheet 1-28 for minimum 
thickness requirements for various types of roof insulation. 

 
1. After the roof deck has been installed, as per construction specifications, it is required that a 

rigid   board insulation or substrate board be installed to the metal decking using 
mechanical fasteners before single ply membrane application. 

 
2. Wood nailers of equivalent thickness to the roof insulation must be provided at perimeters 

and projection openings to act as an insulation stop and to provide nail holding capability 
for the nailing flanges of metal flashing. 

 
3. Insulation boards thick enough to span the flutes of the steel deck as recommended by the 
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insulation manufacturer are required and must be secured to the steel deck with approved 
mechanical fasteners to meet FM uplift resistance rating specified. 

 
4. Insulation should be installed over steel decks with long sides continuous, either parallel or at 

right angles too steel deck ribs. The board edges that are parallel with the steel deck ribs 
must rest firmly on the bearing surface of the steel deck. The joints of parallel courses of 
insulation should be staggered. 

 
5. In all retrofit roof applications, it is required that the deck be inspected for defects. Any 

defects are to be corrected as per the deck manufacturer's recommendations prior to the 
new roof application. 

 
B. Plywood 

 
1. Plywood sheathing shall be exterior grade, minimum 4 ply, not less than 15/32” (12 mm) thick. 

 
2. Preservatives or fire retardants used to treat decking must be compatible with roofing materials. 

 
3. Plywood must be installed over joists not greater than 24” (61 cm) o.c. 

 
 

4. Plywood must be installed so that all four sides of each plywood panel bear on and are 
secured to joist and cross blocking; the APA/Engineered Wood Association (APA) 
recommendations. “H” clips are not acceptable. 

 
5. Panels must be installed with a 1/8” to 1/4” (3mm – 6mm) gap between panels and 

must match vertically at joints to within (1/8” (3mm). 
 

6. Decking should be kept dry and roofed promptly after installation. 
 

7. Knotholes or large cracks in excess of ¼” (6mm) should be covered with securely nailed sheet 
metal. 

 
8. When light metal wall ties or other structural metal are exposed on top of the wood deck, 

cover them with a heavy ply of a roofing sheet, such as Stratavent Eliminator Nailable Base 
Sheet, extending 2”- 6” (5.1 cm – 15.2 cm) beyond the metal in all directions. Nail in place 
before applying the base ply. 

 
9. Attach an acceptable base sheet through flat metal caps or use nails with attached 1” (25 mm) 

square or round metal caps that have a minimum withdrawal resistance of 40 pounds each 
(178 N). 

 
3.4 SURFACE  PREPARATION 

 
A. Installation of conduits or piping between the deck and the membrane is not acceptable. All 

openings in the deck or projections through the deck shall be completed before starting the 
application of the roof system. 

 
B. The surface to receive roof systems shall be smooth, dry, clean, and free of sharp 

projections and depressions. 
 

C. The roof deck must provide positive drainage. Outlets must be placed and installed to 
remove water promptly and completely from the roof. 
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D. Expansion joints, roof vents, roof drains, etc. must be installed using acceptable industry standards. 

 
3.5 INSULATION  APPLICATION 

 
A. General: 

1. Do not apply roof insulation and roofing until all other work trades have completed jobs that 
require them to traverse the deck on foot or with equipment. A vapor retarder (membrane 
type) coated lightly with asphalt may be applied to protect the inside of the structure before 
the insulation and final roofing are installed. Before the application of the insulation, the 
vapor retarder must be carefully repaired. 

 
2. Do not install wet damaged or warped insulation boards. 

 
3. Install two layers of specified insulation boards with staggered board joints in one 

direction (unless taping joint). 
 

4. Install insulation board snug. Gap between board joints must not exceed ¼” (6 mm). All gaps 
in excess of ¼” (6 mm) must be filled with like insulation material. 

 
5. Do not kick insulation boards into place. 

 
6. Install insulation boards per insulation board manufacturer’s requirements. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 

SINGLE-PLY TPO ROOFING        07535 - 11 

 
7. Edges of insulation board shall be mitered and filled at ridges and elsewhere to prevent 

open joints or irregular surfaces. Avoid breaking or crushing of the insulation at the 
corners. 

 
B. EverGuard ISO Roof Insulation 

 
1. The roof deck shall be smooth, dry, clean, and free of sharp projections and 

depressions. All wood nailers shall be the same thickness as the insulation. 
 

2. Do not install wet, damaged or warped insulation boards. 
 

3. Set the insulation with long joints continuous. The short joints shall be staggered. 
Insulation shall be installed with coated side up. Install two layers of specified 
insulation with all joints staggered. 

 
4. Set the insulation with long joints continuous. The short joints shall be staggered. 

Insulation shall be installed with coated side up. 
 

5. Insulation thickness shall be uniform over common roof areas. 
 

6. Insulation shall be cut to transition to tapered edge strips to provide a sump area a 
minimum of 36” x 36” at all drains. 

 
7. Boards shall be tightly butted against each other but shall not be kicked into position. 

Boards shall be cut to fit neatly against adjoining surfaces. 
 

8. Insulation shall not be applied under damp or wet conditions with excessive wind 
conditions, or unless the ambient temperature is at least 45 °F (7.1°C) and rising. 

 
9. Insulation must not be left exposed to the weather. No more insulation shall be applied 

than can be completely covered with the finished roof per day. 
 

10. Use appropriate type and length of approved fastener for structural deck type and secure 
in accordance with Factory Mutual wind classification requirements. 

 
11. The attachment is required to meet the minimum specified FM requirements. Refer to 

FMRC Approval Guide for FM Fastening patterns. Factory Mutual requires fastener 
density increase in perimeter and corner refer to FM Loss Prevention Data Sheets 1-7, 1-
28, 1-29 and 1-49. 

 
3.6 WOOD NAILERS 

 
A. Wood nailers must be 3-1/2” (8.9 cm) minimum width or 1” (25 mm) wider than metal 

flange and minimum 1” (25 mm) thick and securely fastened to the deck. 
 

B. Wood nailers must be pressure treated and have water based preservatives. Petroleum or 
creosote base preservatives are not recommended because of possible incompatibility 
with asphalt-based products. 

 
C. Wood nailers are required at all eaves, gable ends, penetrations or wherever metal 

flanges must be incorporated into the roof system. 
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D. Nailers must be mechanically fastened to the deck. 

 
E. Wood nailers shall be the same thickness as tapered edge strip or insulation. 

 
F. For roof systems requiring perimeter venting, nailers shall be slotted. 

 
 

3.7 TPO ROOF MEMBRANE APPLICATION 
 

A. EverGuard TPO TSR-60 Single Ply Roof Membrane 
 

1. Mechanical  Attachment: 
 

a. Place membrane so that wrinkles and buckles are not formed. Any wrinkles or 
buckles must be removed from the sheet prior to permanent attachment. Roof 
membrane shall be mechanically fastened immediately after it is rolled out, followed 
by welding to adjacent sheets. 

b. Overlap roof membrane a minimum of 5” (25 cm) for side laps and 3” (15 cm) for end 
laps. 

c. Install membrane so that the side laps run across the roof slope lapped towards drainage 
points. 

d. All exposed sheet corners shall be rounded a minimum of 1”. 
e. Use full width rolls in the field of roof and half width rolls in the perimeter and corner 

region of the roof and mechanically fastened in the side lap area to the roof deck. 
f. Membrane laps shall be heat-welded together. All welds shall be continuous, 

without voids or partial welds. Welds shall be free of burns and scorch marks. 
g. Weld width shall be a minimum of 1-1/2” in width for automatic machine welding. 

Weld width shall be a minimum 2” in width for hand welding. 
h. All cut edges of reinforced membrane must be sealed with EverGuard TPO Cut Edge 

Sealant. 
i. The membrane shall be mechanically fastened in the side lap area to the roof deck with   

appropriate EverGuard fasteners and plates as required by roof system specification 
and/or Factory Mutual classification requirements. 

j. The metal plates must be placed within ¼” to ½” of the membrane edge. Plates shall 
not be placed closer than ¼” to the membrane edge. 

k. In the corner regions, additional fasteners shall be installed through the perimeter 
membrane to form a grid pattern, with an 8” (40.5 cm) wide EverGuard TPO 
reinforced membrane flashing- strip welded over the additional fasteners. Corners 
include both outside and inside corners that measure 75 - 105 angle degrees. 

l. Membrane attachment to the roof deck is required at locations of deck angle changes 
in excess of five (5) angle degrees (1” in 12”). 

m. Supplemental membrane attachment is required at the base of all walls and curbs, and 
at locations of deck angle changes in excess of five (5) angle degrees (1” in 12”). 
Roofing membrane can be secured to the structural deck with screws and plates of 
the type and spacing used for in-lap attachment. The screws and plates must be 
installed no closer than ½” to the membrane edge. Alternatively, roofing membrane 
must be turned up vertically 3” minimum and secured on the vertical to walls and 
curbs with screws and termination bar at the fastener spacing used for in-lap 
attachment. The termination bar must be installed within 1-1/2” to 2” of the plane of the 
roof membrane, with a minimum of 1” of membrane extending above the termination 
bar. 
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n. Supplemental membrane attachment to the structural deck is required at all 
penetrations. Roofing membrane shall be secured to the deck with appropriate 
EverGuard screws and plates. 

o. Fasteners must be installed to achieve the proper embedment depth. Install fasteners 
vertical to the deck, or perpendicular to the wall or curb, without lean or tilt. 

p. Install fasteners so that the plate or termination bar is drawn down tightly to the 
membrane surface. Properly installed fasteners will not allow the plate or 
termination bar to move (underdriving), but will not cause wrinkling of the 
membrane (overdriving). 

 
3.8 FLASHING 

 
A. General: 

 
1. All penetrations should be at least 2’ (61 cm) from the curbs, walls, and edges to 

provide adequate space for proper flashing. 
 
 

2. Flash all perimeter, curb, and penetration conditions with coated metal, membrane 
flashing, and flashing accessories as appropriate to the site condition. 

 
3. All coated metal and membrane flashing corners shall be reinforced with preformed 

corners or non- reinforced membrane. 
 

4. Heat-weld all flashing membranes, accessories, and coated metal together to achieve a 
minimum 2” wide (hand welder) weld. 

 
5. All cut edges of reinforced membrane must be sealed with EverGuardl TPO Cut Edge 

Sealant. 
 

B. Coated Metal Flashings: 
 

1. Coated metal flashings shall be formed in accordance with construction details and 
SMACNA guidelines. 

 
2. Coated metal sections used for roof edging, base flashing and coping shall be butted 

together with a ¼” gap to allow for expansion and contraction. Heat weld a 6” wide 
reinforced membrane flashing strip to both sides of the joint, with approximately 1” on 
either side of the joint left unwelded to allow for expansion and contraction. 2” wide 
aluminum tape can be installed over the joint as a bond-breaker, to prevent welding in this 
area. 

 
3. Coated metal used for sealant pans and scupper inserts, and corners of roof edging, base 

flashing and coping shall be overlapped or provided with separate metal pieces to 
create a continuous flange condition, and pop-riveted securely. Heat weld a 6” wide 
reinforced membrane flashing strip over all seams that will not be sealed during 
subsequent flashing installation. 

 
4. Provide a ½” hem for all exposed metal edges to provide corrosion protection and edge 

reinforcement for improved durability. 
 

5. Provide a ½” hem for all metal flange edges whenever possible to prevent wearing of the 
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roofing and flashing membranes at the flange edge. 
 

6. Coated metal flashing are nailed to treated wood nailers or otherwise mechanically 
attached to the roof deck, or to the wall or curb substrates, in accordance with 
construction detail requirements. 

 
C. Reinforced Membrane Flashings: 

 
1. The thickness of the flashing membrane shall be the same as the thickness of the roofing 

membrane. 
 

2. Membrane flashing may be installed either dry, or fully adhered to the substrate surface in 
accordance with “Construction Detail Requirements”. 

 
3. Apply bonding adhesive to both the substrate surface and the underside of the flashing 

membrane, at the rate of 120 square feet/gallon per surface for solvent-based bonding 
adhesives, and at the rate of 200 square feet/gallon per surface for water-borne 
bonding adhesive. The bonding adhesive must be allowed to dry until tacky to the touch 
before flashing membrane application. 

 
4. Apply the adhesive only when outside temperature is above 40°F. 

Recommended minimum application temperature is 50°F to allow easier 
adhesive application. 

 
5. The membrane flashing shall be carefully positioned prior to application to avoid 

wrinkles and buckles. 
 

D. Unreinforced Membrane Flashings: 
 

1. Unreinforced membrane is used as a field-fabricated penetration/reinforcement 
flashing only where preformed corners and pipe boots cannot be properly installed. 

 
2. Penetration flashings constructed of unreinforced membrane is typically installed in two 

sections, a vertical piece that extends up the penetration, and a horizontal piece that 
extends onto the roofing membrane. The two pieces are overlapped and heat-welded 
together. 

 
3. The unreinforced membrane flashing shall be adhered to the penetration surface. Apply 

bonding adhesive to both the penetration surface and the underside of the flashing 
membrane, at the rate of 120 square feet/gallon per surface for solvent-based bonding 
adhesives, and at the rate of 200 square feet/gallon per surface for water-borne bonding 
adhesive. The bonding adhesive must be allowed to dry until tacky to the touch before 
flashing membrane application. 

 
E. Roof Edging: 

 
1. Roof edge flashing is applicable for both gravel stop/drip edge conditions as well as 

exterior edges of parapet walls. 
 

2. Flash roof edges with coated metal flanged edging nailed 4” on center to pressure-treated 
wood nailers, and heat weld roof membrane to metal flanges. 
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3. Coated metal roof edging must be provided with a continuous hook strip to secure the 
lower fascia edge if the fascia width is 4” or greater. The continuous hook strip must be 
secured to the building a minimum of 12” on center. 

 
4. Alternatively, flash roof edges with a 2-piece snap on fascia system, adhering roof 

membrane to metal cant with bonding adhesive and face nailing the membrane 8” on 
center prior to installing the snap-on fascia. 

 
5. Flash roof edge scuppers with a scupper insert of coated metal that is mechanically 

attached to the roof edge and integrated as part of the metal edging. 
 

F. Parapet and Building Walls: 
 

1. Flash walls with membrane flashing adhered to the wall substrate with bonding 
adhesive, or with coated metal flashing nailed 4” on center to pressure-treated wood 
nailers. 

 
2. Secure membrane flashing at the top edge with a termination bar. Water cut-off mastic 

shall be applied between the wall surface and membrane flashing underneath all 
exposed termination bars. Exposed termination bars shall be mechanically fastened 8” 
on center; termination bars that are counter flashed shall be fastened 12” on center. 

 
3. Roof membrane must be mechanically attached along the base of walls that are flashed 

with membrane flashing with screws and inverted termination bar at the following rate: 
Per in-lap on center spacing, with a 12” maximum. 

 
4. All coated metal wall flashings and dry applied membrane flashings must be provided 

with separate metal counterflashings, or metal copings. 
 
 

5. Metal counterflashings are optional with fully adhered membrane wall flashings. Exposed 
termination bars must be sealed with caulking. 

 
6. Flash wall scuppers with a scupper insert of coated metal that is mechanically attached to 

the wall and integrated as part of the wall flashing. 
 

G. Curbs and Ducts: 
 

1. Flash curbs and ducts with membrane flashing adhered to the curb substrate with bonding 
adhesive, or with coated metal flashing nailed 4” on center to pressure-treated wood 
nailers. 

 
2. Secure membrane flashing at the top edge with a termination bar. Water cut-off mastic 

shall be applied between the curb/duct surface and membrane flashing underneath all 
exposed termination bars. Exposed termination bars shall be mechanically fastened 8” 
on center; termination bars that are counter flashed shall be fastened 12” on center. 

 
3. Roof membrane must be mechanically attached along the base of walls that are flashed 

with membrane flashing with screws and inverted termination bar at the following rate: 
Per in-lap on center spacing, with a 12” maximum 

 
4. All coated metal curb flashings and dry applied membrane flashings must be provided 
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with separate metal counter flashings, or metal copings. 
 

5. Metal counter flashings are optional with fully adhered membrane curb and duct 
flashings. Exposed termination bars must be sealed with caulking. 

 
H. Roof Drains: 

 
1. Roof drains must be fitted with compression clamping rings and strainer baskets. Both 

original-type cast iron and aluminum drains, as well as retrofit-type cast iron and 
aluminum and molded plastic drains, are acceptable. 

 
2. Roof drains must be provided with a minimum 36” x 36” sumped area. Slope of tapered 

insulation within the sumped area shall not exceed 4” in 12”. 
 

3. Extend the roofing membrane over the drain opening. Locate the drain and cut a hole in 
the roofing membrane directly over the drain opening. Provide a ½” of membrane flap 
extending past the drain flange into the drain opening. Punch holes through the roofing 
membrane at drain bolt locations. 

 
4. For cast iron and aluminum drains, the roofing membrane must be set in a full bed of 

water cut-off mastic on the drain flange prior to securement with the compression 
clamping ring. Typical mastic application is one 10.5 ounce cartridge per drain. 

 
5. Lap seams shall not be located within the sump area. Where lap seams will be located 

within the sump area, a separate roof membrane drain flashing a minimum of 12” larger 
than the sump area must be installed. The roof membrane shall be mechanically 
attached 12” on center around the drain with screws and plates. The separate roof drain 
flashing shall be heat welded to the roof membrane beyond the screws and plates, 
extended over the drain flange, and secured as above. 

 
6. Tighten the drain compression ring in place. 

 
3.9 ACCESSORIES AND RELATED MATERIALS 

 
A. Screws: 

 
1. Use any model screw gun up to 2,500 RPM with depth gauge. 

 
2. Stand-up and Short tool are acceptable for use in installing drill-point/pinpoint type screws. 

 
3. Set the depth gauge on the tool to ensure that the screws are not over or under drilled. 

 
4. The following gauges of steel decking are acceptable for use with drill-point/pinpoint 

screws: 18, 20, 22, and 24 gauges. 
 

5. Screws must be installed to achieve the proper embedment depth. Install fasteners vertical 
to the deck, without lean or tilt. All screws exposed to view below roof decking shall be 
black in color. 

 
6. Refer to Deck Type/Fastener Selection table for minimum deck penetration and minimum 

pull out  force per fastener. Contact EverGuard Technical Services if the required amount 
is not achieved when conducting fastener pull-out tests. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 

SINGLE-PLY TPO ROOFING        07535 - 17 

 
7. Good roofing practice requires dry storage of all fasteners before use. 

 
8. Use appropriate fastener plate designed for the fastener, deck and if applicable, the 

windstorm classification. 
 

9. Refer to Insulation Attachment Table for minimum required fastener density of insulation 
attachment. 

 
10. Refer to Membrane Attachment Table for minimum required fastener spacing for 

membrane attachment. 
 

11. CAUTION: Electric or any other conduits should be located in decks, and/or walls before 
any drilling is performed. 

 
12. Insert the square socket driver into the head of the fastener and insert the fastener into 

the roof system keeping the screw gun and square socket driver as vertical as possible. 
If the fastener resists insertion or damage occurs to the roof deck, then a pilot hole may 
be necessary. The fastener should be installed seating snugly against the roof system. 
CARE SHOULD BE TAKEN TO ENSURE THAT OVER DRIVING DOES NOT OCCUR! 
OVER DRIVING MAY CAUSE STRIPPING AND LOSS OF HOLDING POWER! 

 
13. To determine the need for a pilot hole is done by simply installing a fastener, both with 

and without a pilot hole. If the fastener can be installed without damage to the fastener 
or roof deck without a pilot hole, then the work may proceed without the need for a pilot 
hole. 

 
14. To determine the proper size of the pilot hole, start by using a 11/32" drill bit to make the 

pilot hole. If this size still causes difficulty in installation then try using a 3/8" (10 mm) drill 
bit. If this size is still inadequate then use a 13/32" drill bit. As a last resort, use a 7/16" 
drill bit. UNDER NO CIRCUMSTANCES SHALL A PILOT HOLE LARGER THAN 7/16" 
IN DIAMETER BE USED. 

 
B. EverGuard TPO Preformed Boots 

 
1. Flash penetrations with preformed vent boots provided that the penetrations are 

accessible from the top. Otherwise, field fabricate flashing with two-piece field 
fabricated flashings of unreinforced membrane. 

 
2. All flashings require the installation of a stainless steel draw band around the top of the 

flashing. Seal the top edge of the draw band with caulking. 
 

3. Roof membrane must be mechanically attached at the base of each penetration with 
screws and plates a minimum of 12” on center, with a minimum of three fasteners per 
penetration for mechanically attached and adhered type systems, or 4 fasteners per 
penetration for ballast applied systems. 

 
4. Flashing membrane shall be heat-welded, without voids or partial welds to the roof 

membrane. Welds shall be free of burns and scorch marks. 
 

5. Weld width shall be a minimum of 2” in width using a hand welder. 
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C. EverGuard Sealant Pans. 
 

1. Flash irregularly shaped penetrations with flanged sealant pans formed of coated metal, 
secured to the deck, through the membrane with screws 6” on center, a minimum of two 
per side. 

 
2. Strip in metal flanges with 8” wide membrane flashing strips heat welded to both the roof 

membrane and the metal flanges. 
 

3. Fill sealant pans with 2-part pourable sealant. Alternatively, fill sealant pans with non-shrink 
quick-set grout, and top off sealant pans with a 2” minimum thickness of 2-part pourable 
sealant. 

 
4. Flashing membrane shall be heat-welded, without voids or partial welds to the roof 

membrane. Welds shall be free of burns and scorch marks. 
 

5. Weld width shall be a minimum of 2” in width using a hand welder. 
 

D. EverGuard TPO Expansion Joints 
 

1. Install prefabricated expansion joint covers at all flat type and raised cant/curb type 
expansion joint conditions. All metal nailing strips must either be nailed to pressure-
treated wood nailers, cants, curbs, or secured to walls with screws or expansion anchors 
appropriate to substrate type. Weld membrane flaps to roofing/flashing membrane 
following curb flashing instructions. 

 
2. Roof membrane must be mechanically attached along the base of raised cant/curb 

expansion joints with screws and plates a minimum of 12” on center. 
 

3. Expansion joint bellows must be twice the width of the expansion joint opening to allow 
for proper expansion/contraction. 

 
3.10 SURFACING 

 
A. Roof Membrane 

 
1. Smooth White 

 
3.11 CLEANING 

 
A. Remove bonding adhesive, bituminous markings and other contaminants from finished surfaces. 

 
B. In areas where finished surfaces are soiled by asphalt or any other source of soiling caused 

by work of this or other sections, consult manufacturer of surfaces for cleaning advice and 
conform to those instructions. 

 
C. Repair or replace defaced or disfigured finishes caused by work of this section. 

 
END OF SECTION 
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SECTION 07620 FLASHING, ROOF EXPANSION JOINT AND SHEET METAL WORK 
 

Furnish and install all flashing and sheet metal work shown on the drawings, or required to make the 
structure watertight, including gravel guards, door hoods, metal wall flashing, plumbing vent flashing, 
and miscellaneous items shown or required. 

 
VENT FLASHING 

 

Plumbing vent flashing shall be 3 pound lead flashing. 
 

Vent pipes shall be flashed and made watertight at the roof. Flashing shall extend not less than 4 
inches from the vent pipe in all directions, shall be extended to the top of the vent pipe and turned 
down into the pipe. Extreme care shall be taken to prevent rupturing flashing when turning into pipe. 
The flashing shall be made to lay flat against inside of vent pipe to   prevent stoppage of vent pipe. 

 
METALWORK AND FLASHING 

 

Sheet metal work and flashing shall conform to the recommendations and details of the Architectural 
Sheet Metal Manual as issued by Sheet Metal and Air Conditioning Contractors National Association, 
Inc. (SMACNA), and the best practices of the industry. All surfaces shall be smooth and clean, and 
joints properly soldered or with slip joints as indicated or appropriate. 

 
Use extreme care in forming and bending shapes as shown, and in installing joints. Gravel guards shall 
have 4" flange for nailing to wood blocking. Joints in gravel guards and copings shall be SMACNA 
Type J2 and set solid in mastic. Gutters shall be formed as detailed, and shall be installed with straps 
and fasteners as recommended by SMACNA. Downspouts   shall be formed of sizes indicated, with 
concealed seams, and installed to wall with appropriate hangers applied to the wall. DO NOT INSTALL 
DOWNSPOUTS UNTIL ANY REQUIRED PAINTING OF WALL HAS BEEN DONE BEHIND THE 
DOWNSPOUT  AREA. 

 
MATERIALS 

 

Sheet metal work not otherwise shown on the drawings to be extruded or of other materials, shall be 
made of pre-finished (matte black) aluminum, formed as shown. Gauge of metal shall be according to 
recommendations of SMACNA based on dimensions of item. 

 
Gravel guards shall be as follows: (Gravel guards exceeding 5" shall have continuous cleat.) 

 

Maximum height: 4" 5" 6" 7" 8" 
Inches thickness: 0.025 0.032 0.040 0.040 0.050 

 

Gutters shall be as follows: 
 

Girth Up to : 15" 15-20" 21-25" 26-30" 
Inches thickness: 0.025 0.032 0.050 0.064 

 

Copings shall be 0.040 thick aluminum. 
 
All other items not noted otherwise shall be minimum 0.040" thick. 

 
END OF SECTION 
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SECTION 07900 JOINT SEALANT 
 

Clean out all joints around door frames, windows, aluminum storefront and other exterior openings to a 
depth of 3/4", pack with oakum if depth is excessive, and fill solidly with Sealant compound forced into 
place with a gun. Excess compound shall be removed and the surface shall be left neat and clean. 
Caulk interior side of all exterior openings similarly. 

 
Building expansion joints shall be as detailed on the drawings, with styrofoam dividers in masonry, 
and joint smoothly caulked to a depth of approximately 3/8". 

 
Use one of the following one component polyurethane joint sealant, or an equal product approved by 
the Architect which meets ASTM specification C920-79, type S. 

 
Tremco 
Dymonic 
Pecora 
Dynatrol 1 
Sonneborn Sonolastic NP-1 

 
All metal thresholds shall be bedded in Sealant to give watertight and rattle free construction. 

 
Color of all Sealant is to match adjacent surfaces. Sealant at aluminum storefront shall match 
aluminum; Sealant at other openings shall match masonry, or other adjacent material. 

 
In general, Sealant at interior doorframes will not be required if block are laid adjacent to frame with no 
space or mortar protrusions. The Architect will, require Sealant at any interior frames or other joints 
which, in his opinion, workmanship without Sealant does not have satisfactory appearance. 

 
END OF SECTION 
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DIVISION 8 DOORS AND WINDOWS 
 

SECTION 08100 MISCELLANEOUS DOORS 
 

See plans for specifications and type of miscellaneous doors, Rubbair, Inc. interior doors, and other 
notes regarding locks, hardware, operation, and finish. 

 
END OF SECTION 
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SECTION 08111 HOLLOW METAL DOORS 

 SCOPE OF WORK 

All exterior or interior doors shown on the door schedule as hollow metal shall be steel, flush or louvered 
hollow metal type, 
sizes as shown on the door schedule on the drawings. 

 
Doors shall be formed of 18 gauge cold rolled steel, and 1-3/4" thick commercial duty type, similar to 
Steelcraft Manufacturing Co., Series L-18 Full Flush, with continuous mechanical interlocking vertical 
exposed edge seam. Doors shall be type M Flush, or Type LG with full louver, Type G with light, or 
with transom panel as shown. See drawings for types and sizes. Equal brand may be used. 

 
Doors shall be stiffened and sound deadened with Kraft honeycomb laminated to the inside of the 
center panels. Top and bottom reinforcing changes of 14 gauge cold rolled steel are to be spot-
welded to the panel and stiles of the door to provide horizontal rigidity and close to the top and bottom 
of each door. All doors are to be beveled 1/8" in into inches. 

 
The doors shall be mortised for heavy duty cylindrical locksets, Government No. 161, with 2-3/4" 
backset and one and one- half pair of 4½ X 4½ template hinges. 

 
All doors shall be provided with 10 gauge steel hinge reinforcements and an integral lock box of 16 
gauge steel all securely welded into the stile. Hinge and lock reinforcements are to be drilled and 
tapped to receive finish hardware which is to be applied in the field. Doors shall be reinforced for 
surface applied hardware with a minimum of 16 gauge steel. Drilling and tapping for surface applied 
hardware shall be done in the field. 

 
All doors shall be bonderized and receive one coat of baked-on prime paint. 

 
All flush doors shall have rigid vinyl top cap or solid metal flush top and reinforcing for door closer, and 
shall have rigid vinyl bottom cap to make bottom flush against threshold. 

 

SUBMITTAL DATA REQUIRED 
 

Furnish 5 copies of complete submittal data, either catalog cuts, or shop drawings, for approval before 
manufacture, showing all details, finish, louvers, lights, caps, and hardware cut-outs. 

 
END OF SECTION 
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SECTION 08112 HOLLOW METAL FRAMES 

SUMMARY 

All door or window frames as noted on the drawings and door schedules as hollow metal shall have steel 
frames of size, type 
and design as shown. 

 
Specifications refer to Steelcraft frames. Similar and equal frames by Fenestra, Republic, Ceco, or 
other recognized manufacturer may be used, after approval by the Architect. 

 
All door frames shall be 16 gauge steel, and all frames shall be factory welded and shipped with 
spreaders. Frames in masonry walls shall be Steelcraft F-16. Frames in stud walls shall be Steelcraft 
DW-16. 

 
All frames shall be bonderized and given a factory coat of rust inhibitive baked-on prime coat paint. 
Furnish factory installed rubber bumpers, three in each strike jamb for single doors, and two in each 
head for double doors. 

 
Metal door frames shall be reinforced and drilled and tapped for hardware according to list in section on 
Finish Hardware. Frames shall be installed with 3 metal strap anchors per jamb in masonry, and base 
anchor and lock-in anchors for stud walls, and as otherwise detailed on the drawings. 

 
Hardware Provisions: Frames shall have 9 gauge steel hinge tap plate reinforcement projection welded 
with provisions for 4½" X 4½" full mortise template type hinges and 11 gauge steel strike tap plate 
reinforcement projection welded with provision for Universal USASI A115.1 or USASI A115.2 strike. 
Frames shall be provided for 1½ pair of hinges. 

 
It is the intention that the contractor use door frames carried as stock warehouse items by various 
companies, in order that delays in delivery may be avoided. To that end, all hardware specified in 
Section on Finish Hardware, will fit frames specified below, with possible minor variations which can 
be accomplished on the job. 

 
SUBMITTAL DATA REQUIRED 

 

Submit five copies of complete shop drawings and/or submittal data to the Architect for approval before 
manufacture or fabrication. Drawings shall show complete details, finish, color, and installation. 
Except in unusual cases of special frames, shop drawing may consist of manufacturers cuts of frames 
and anchors, along with a complete list of all frames for this Project. Special frames shall have 
detailed drawings prepared for approval. 

 
END OF SECTION 
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SECTION 08211 WOOD DOORS 

SUMMARY 

All flush wood doors shall be of sizes and wood veneer species as shown on the door schedule on the 
plans. Solid core and 
hollow core doors for this project shall be of the same brand, and each door shall bear a mark or stamp 
indicating the brand and mill at which doors were manufactured. 

 
All doors shall meet or exceed Commercial CS-171 as amended and National Woodworking 
Manufacturing Association I.S. 1-78 "Hardwood Veneered Flush Doors", Para. 4.1.1.1. Solid core 
doors shall be equal to one of the following: 

 
Algoma Hardwoods, Inc. Staved 
Lumber Core Door IPIK Door Co., 
Inc. Staved Lumber Core Door Crown 
Door Co. Staved Lumber Door 
Weyerhaeuser Staved Core DSC-1 
Door 
Paine Lumber Co. Continuous Wood Block Door 

 
Face veneers for all doors shall be standard thickness, laid with grain at right angles to cross bands, 
with faces sanded smooth. Doors to have stained white birch plain sliced book match veneer faces. 
Veneer shall be WDMA “A” grade material. 

 
Cross bands shall be kiln-dried hardwood, minimum 1/16" thick, extending full width of the door. Cores 
shall be low density/kiln-dried wood blocks not more than 1-1/2" wide, joints well staggered, random 
lengths. Stile edge bands shall be 5/8", one piece hardwood, and top and bottom edge bands shall be 
2 pieces of 5/8" hardwood. 

 
At the option of the contractor, doors may also have solid 

particleboard core. Cross bands and faces shall be laminated to 

the core with CS-35 Type 1 adhesive. Doors shall have 

openings and stops for lights or louvers as shown. 

SUBMITTAL DATA REQUIRED 
 

Furnish for approval of the Architect, five copies of submittal data on proposed doors, including list of all 
doors and manufacturers cuts of doors. Detailed shop drawings will not be required except in case of 
unusual or special conditions. 

 
END OF SECTION 
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DIVISION 8: DOORS AND WINDOWS 
Section 08305: Access Doors 
 
PART I - GENERAL 
 
1.1 Related Documents 
 
 A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions apply to work of this section. 
 
1.2 Summary 
 
 A. This Section includes doors for installation in the following types of construction: 
 
  1. Gypsum drywall  
  2. Masonry 
  3. Cast-in-Place concrete. 
  4. Metal Wall Panels. 
 
 B. Provide fire-rated access doors where required. 
 
1.3 Quality Assurance 
 
 A. Fire-Resistance Ratings:  Wherever a fire-resistance classification is required, provide 

access door assembly with panel door, frame, hinge, and latch from manufacturer listed in 
Underwriters Laboratories, Inc.; "Building Materials Directory" for rating shown. 

 
   1. Provide UL Label on each fire-rated access door. 
 
1.4 Project Conditions 
 
 A. Variations:  Obtain specific locations and sizes for required access doors from trades 

required access to concealed equipment, and indicated on submittal schedule. 
 
 B. Special-Size Access Doors:  Use where required or requested. 
 
PART II - PRODUCTS 
 
2.1 GENERAL 
 
 A. General:  Furnish each access door assembly manufactured as in integral unit, complete 

with all parts and ready for installation. 
 
 B. Steel Access Doors and Frames:  Fabricate units of continuous welded steel construction, 

unless otherwise indicated.  Grind welds smooth and flush with adjacent surfaces.  Furnish 
attachment devices and fasteners of type required to secure access panels to types of 
support shown.  

 
 
 C. Access Door by Babcock Davis BNT/BNW 16 gauge Steel, Key Operated Cam Latch.  
 
 D. Locking Devices:  Furnish flush, screwdriver-operated cam locks of number required to 
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hold door in flush, smooth plane when closed. 
 
  1. Provide one cylinder lock per access door.  Furnish 2 keys per lock.  Key all locks 

alike, unless otherwise scheduled. 
 
   
PART 3 - EXECUTION 
 
3.1 Installation 
 
 A. Comply with manufacturer's instructions for installation of access doors. 
 
 B. Coordinate installation with work of other trades. 
 
 C. Set frames accurately in position and securely attach to supports with face panels plumb or 

level in relation to adjacent finish surfaces. 
 
3.2 Adjust and Clean 
 
 A. Adjust hardware and panels after installation for proper operation. 
 
 B. Remove and replace panels or frames that are warped, bowed, or otherwise damaged. 
 
 
 
END OF SECTION 08305 
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SECTION 08330 OVERHEAD COILING SERVICE DOORS 
 
PART 1 GENERAL 
 

1.1 SECTION  INCLUDES 
 

   Overhead coiling insulated doors. 
 

1.2 RELATED  SECTIONS 
 

   Section 05500 - Metal Fabrications: Support framing and framed opening. 
 

    Section 08710 - Door Hardware: Product Requirements for cylinder core and keys. 
 

    Section 09900 - Painting: Field applied finish. 
 

1.3 REFERENCES 
 

   NFRC 102 - Test Procedure for Measuring the Steady-State Thermal Transmittance of 
Fenestration  Systems. 
 

    ASTM E 90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission 
Loss of Building Partitions and Element. 
 

    ASTM E 330 - Standard Test Method for Structural Performance of Exterior Windows, Doors, 
Skylights and Curtain Walls by Uniform Static Air Pressure Difference. 
 

   ASTM A 653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process. 
 

    ASTM A 924 - Standard Specification for General Requirements for Steel Sheet, Metallic-Coated 
by the Hot-Dip Process. 
 

1.4 DESIGN / PERFORMANCE REQUIREMENTS 
 

   Overhead coiling insulated doors: 
 

1. Wind Loads: Design door assembly to withstand wind/suction load of 48 psf (958 Pa) 
without damage to door or assembly components in conformance with ASTM E 330. 

 
2. Operation: Design door assembly, including operator, to operate for not less than 

20,000 cycles. 
 

    Single-Source Responsibility: Provide doors, tracks, motors, and accessories from one 
manufacturer for each type of door. Provide secondary components from source acceptable to 
manufacturer of primary components. 
 

    Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories, Inc. 
acceptable to authority having jurisdiction as suitable for purpose specified. 
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1.5 SUBMITTALS 

 
   Submit under provisions of Section 01340. 

 
B. Product Data: Manufacturer's data sheets on each product to be used, including: 

 
1. Preparation instructions and recommendations. Storage 

and handling requirements and recommendations. Details 
of construction and fabrication. 

Installation  instructions. 
 

C. Shop Drawings: Include detailed plans, elevations, details of framing members, anchoring 
methods, required clearances, hardware, and accessories. Include relationship with 
adjacent construction. 

 
D. Selection Samples: For each finish product specified, two complete sets of color 

chips representing manufacturer's full range of available colors and patterns. 
 

E. Verification Samples: For each finish product specified, two samples, minimum size 6 
inches (150 mm) long, representing actual product, color, and patterns. 

 
F. Manufacturer's Certificates: Certify products meet or exceed specified requirements. 

 
G. Operation and Maintenance Data: Submit lubrication requirements and frequency, and 

periodic adjustments  required. 
 

1.6 QUALITY  ASSURANCE 
 

   Manufacturer Qualifications: Company specializing in performing Work of this section with a 
minimum of five years’ experience in the fabrication and installation of security closures. 
 

    Installer Qualifications: Installer Qualifications: Company specializing in performing Work of this 
section with minimum three years and approved by manufacturer. 
 

    Mock-Up: Provide a mock-up for evaluation of surface preparation techniques and application 
workmanship. 
 

1. Finish areas designated by Architect. 
2. Do not proceed with remaining work until workmanship, color, and sheen are approved 

by Architect. 
3. Refinish mock-up area as required to produce acceptable work. 

 
1.7 DELIVERY, STORAGE, AND HANDLING 

 
   Store products in manufacturer's unopened packaging until ready for installation. 

 
    Protect materials from exposure to moisture. Do not deliver until after wet work is complete and 

dry. 
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    Store materials in a dry, warm, ventilated weathertight location. 
 

1.8 PROJECT  CONDITIONS 
 

   Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results. Do not install products under environmental 
conditions outside manufacturer's absolute limits. 
 
 
 
 

1.9 COORDINATION 
   Coordinate Work with other operations and installation of adjacent materials to avoid damage to 

installed materials. 
 

1.10 WARRANTY 
 

   Warranty: Manufacturer’s limited door warranty for 2 years for all parts and components. 
 
 
PART 2 PRODUCTS 
 
 

2.1 MANUFACTURERS 
 

   Acceptable Manufacturer: Mahon All Seal Weather Door, Atlas Door Thermal Coiling Door 
    Other acceptable Manufacturers: 

 
1. Cookson;  www.cooksondoor.com 
2. Mathon Door Corporation; www.mahondoor.com.  
3. Wayne Dalton; www.wayne-dalton.com 
4. Overhead Door 

 
    Requests for substitutions will be considered in accordance with provisions of Section 01600. 

 
2.2 INSULATED OVERHEAD COILING SERVICE DOORS 

 
   Overhead Coiling Stormtite Insulated Service Doors: Overhead Door Corporation Model 625. 

 
1. Curtain: Interlocking roll-formed slats as specified following. Endlocks shall be attached 

to each end of alternate slats to prevent lateral movement. 
a. Flat profile type F-265i for doors up to 40 feet (12.19 m) wide. 
b. Front slat fabricated of: 20 gauge galvanized steel. 
c. Back slat fabricated of: 22 gauge galvanized steel. 
d. Slat cavity filled with CFC-free foamed-in-place, polyurethane insulation. 

1)   R-Value: 7.7, U-Value: 0.13. 
2)   Sound Rating: STC-21. 

2. Performance: 
a. Through Curtain Sound Rating: Sound Rating: STC-28 (STC-30+ with HZ 

noise generator) as per ASTM E 90. 
b. Installed System Sound Rating: STC-21 as per ASTM E 90. 

http://www.cooksondoor.com/
http://www.mahondoor.com/
http://www.wayne-dalton.com/


INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 

OVERHEAD COILING SERVICE DOORS  08330 - 4  

c. U-factor: 0.91 NFRC test report, maximum U-factor of no higher than 1.00. 
3. Finish: 

a. Galvanized Steel: Slats and hood galvanized in accordance with ASTM A 653 and 
receive rust-inhibitive, roll coating process, including 0.2 mils thick baked-on prime 
paint, and 0.6 mils thick baked-on polyester top coat. 

1) Powder coat: PowderGuard Premium: Weather resistant polyester powder coat 
color as selected by the Architect. 

2) Non-galvanized exposed ferrous surfaces shall receive one coat of rust-
inhibitive primer. 

4. Weatherseals: Vinyl bottom seal, exterior guide and internal hood seals. 
 

5. Bottom Bar: Two galvanized steel angles minimum thickness 1/8 inch (3 mm) bolted back 
to back to reinforce curtain in the guides. 

6. Guides: Three Structural steel angles. Finish: PowderGuard Zinc Finish for guides, 
bottom bar and head plate. 

7. Brackets: Galvanized steel to support counterbalance, curtain and hood. 
8. Counterbalance: Helical torsion spring type housed in a steel tube or pipe barrel, 

supporting the curtain with deflection limited to 0.03 inch per foot of span. 
Counterbalance is adjustable by means of an adjusting tension wheel. 

9. Hood: Provide with internal hood baffle weather seal 24 gauge galvanized steel 
with intermediate supports as required. 

10. Manual Operation: Chain hoist. 
11. Windload Design: windload shall be 48 PSF. 
12. Locking: Chain keeper locks for chain hoist operation. 
13. Wall Mounting Condition: Face-of-wall mounting. 

PART 3 EXECUTION 

3.01 EXAMINATION 
 

   Verify opening sizes, tolerances and conditions are acceptable. 
 

    Examine conditions of substrates, supports, and other conditions under which this work is to be 
performed. 
 

     If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory 
preparation before proceeding. 
 

3.1 PREPARATION 
 

   Clean surfaces thoroughly prior to installation. 
 

    Prepare surfaces using the methods recommended by the manufacturer for achieving the best 
result for the substrate under the project conditions. 
 

3.2 INSTALLATION 
 

   Install in accordance with manufacturer's instructions. 
 

    Use anchorage devices to securely fasten assembly to wall construction and building framing 
without distortion or stress. 
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    Securely and rigidly brace components suspended from structure. Secure guides to structural 

members only. 
 

   Fit and align assembly including hardware; level and plumb, to provide smooth operation. 
 

    Coordinate installation of sealants and backing materials at frame perimeter as specified in Section 
07900. 
 

    Install perimeter trim and closures. 
 

   Instruct Owner’s personnel in proper operating procedures and maintenance schedule. 
 
 
 

3.3 ADJUSTING 
 

   Test for proper operation and adjust as necessary to provide proper operation without binding or 
distortion. 
 

    Adjust hardware and operating assemblies for smooth and noiseless operation. 
 

3.4 CLEANING 
 

   Clean curtain and components using non-abrasive materials and methods recommended by 
manufacturer. 
 

    Remove labels and visible markings. 
 

    Touch-up, repair or replace damaged products before Substantial Completion. 
 

3.5 PROTECTION 
 

   Protect installed products until completion of project. 
 
END OF SECTION 
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DIVISION 8: DOORS AND WINDOWS 
Section 08335: Insulated Rolling Fire Doors 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: Electric operated, automatic closing with manual override,overhead, 
rolling insulated fire doors. 

B. Related Sections: 

1. 05500 Metal Fabrications. Door opening jamb and head members. 

2. 06100 Rough Carpentry. Door opening jamb and head members. 

3. 08710 Hardware. Padlocks. Masterkeyed cylinder. 

4. Division 16. Electrical wiring and conduit, fuses, disconnect switches, connection of 
operator to power supply, installation of control station and wiring, and connection to 
alarm systems. 

C. Products That May Be Supplied, But Are Not Installed Under This Section: 

1. Control Station. 

2. Smoke/heat detectors. 

3. Annunciator. 

D. Manufacturers: 

1. Cornell, Rolling Counter Fire Door 

2. The Cookson Company, Inc. 

3. Amarr 

4. Clopay 

1.2 SYSTEM DESCRIPTION 

A. Performance Requirements: 

1. Provide doors with Underwriters' Laboratories, Inc. label for the fire rating 
classification, 3 hr. 

B. Design Requirements: 

1. Mineral wool insulated door slat material requirements: 
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a. Insulation to have a Flame Spread Index of 0 and a Smoke Developed Index of 
0 as tested per ASTM E84. 

b. Minimum Sound Transmission Class (STC) rating of 34 as tested per ASTM E90. 
Results must be indicative of testing a complete/operable door assembly. 

c. Minimum R-value of 5.3 (U-factor of 0.189) as calculated using the ASHRAE 
Handbook of Fundamentals. 

1.3 SUBMITTALS 

A. Reference Section 01300 Submittal Procedures; submit the following items: 

1. Product Data. 

2. Shop Drawings: Include special conditions not detailed in Product Data. Show 
interface with adjacent work. 

3. Quality Assurance/Control Submittals: 

a. Provide proof of manufacturer ISO 9001:2008 registration. 

b. Provide proof of manufacturer and installer qualifications - see 1.4 below. 

c. Provide manufacturer's installation instructions. 

4. Closeout Submittals: 

a. Operation and Maintenance Manual. 

b. Certificate stating that installed materials comply with this specification. 

1.4 QUALITY ASSURANCE 

A. Qualifications: 

1. Manufacturer Qualifications: ISO 9001:2008 registered and a minimum of five 
years experience in producing rolling steel fire doors. 

2. Installer Qualifications: Manufacturer's approval. 

1.5 DELIVERY STORAGE AND HANDLING 

A. Reference Section 01600 Product Storage and Handling Requirements. 

B. Follow manufacturer's instructions. 

1.6 WARRANTY 

A. Standard Warranty: Two years from date of shipment against defects in material 
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and workmanship. 

B. Maintenance: Submit for owner's consideration and acceptance of a maintenance 
service agreement for installed products.
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PART 2 PRODUCTS 

2.1 MANUFACTURER 

A. Manufacturer: Cornell Iron Works, Inc., Crestwood Industrial Park, Mountaintop, PA 
18707. Telephone: (800) 233-8366, Fax: (800) 526-0841. Underwriters Laboratories, Inc. 
(UL), ISO 9001:2008 Registered, or approved equivalent. 

B. Model: ERC11  

2.2 MATERIALS 

A. Curtain: 

1. Slat Material: No. 6M, (Listed Exterior/Interior): 

a. Galvanized Steel face slat with Galvanized Steel back cover: 24/24 gauge, Grade 
40 steel, ASTM A 653 galvanized steel zinc coating. 

b. Insulation: 7/8 inch (22 mm) thick fire retardant mineral wool, ASTM C665-95 or 
ASTM C612-93. 

c. Total Slat Thickness: 15/16 inch (24 mm). 

d. Insulation has a Flame Spread Index of 0 and a Smoke Developed Index of 0 as 
tested for surface burning characteristics per ASTM E 84. 

e. Slat has an R-value of 5.3 and an STC rating of 34. 

2. Bottom Bar Material: 

a. Two 2 x 2 x minimum 1/8 inch (51 x 51 x 3.2 mm) structural steel angles. 

3. Assemble interlocking slat sections with high strength cast iron combination 
endlock/windlocks on alternate slats each secured with a minimum of two ¼" (6.35 
mm) rivets. 

4. Exterior Slat Finish: 

a. GalvaNex™ Coating System and phosphate treatment followed by baked-on 
polyester powder coat, color as selected by Architect from manufacturer's 
standard color range, minimum 32 colors.; minimum 2.5 mils (0.065 mm) cured 
film thickness; ASTM D-3363 pencil hardness: H or better. 

5. Interior Slat Finish: 

a. GalvaNex™ Coating System and phosphate treatment followed by baked-on 
polyester powder coat, color as selected by Architect from manufacturer's 
standard color range, minimum 32 colors; minimum 2.5 mils (0.065 mm) cured 
film thickness; ASTM D-3363 pencil hardness: H or better. 
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6. Bottom Bar Finish: 

a. Steel: Phosphate treatment followed by baked-on polyester powder coat, [color as 
selected by Architect from manufacturer's standard color range, minimum 32 
colors] [custom color as selected by Architect]; minimum 2.5 mils (0.065 mm) 
cured film thickness; ASTM D-3363 pencil hardness: H or better. 

B. Guides: Fabricate with minimum 1/4 inch (6.35 mm) structural steel “c”channel. Top of inner 
and outer guide angles to be flared outwards to form bellmouth for smooth entry of curtain 
into guides. Provide removable guide stoppers to prevent over travel of curtain and bottom 
bar. Top 16 ½" (419.10 mm) of coil side guide to be removable for ease of curtain 
installation and as needed for future curtain service. 

1. Finish: 

a. Steel: Phosphate treatment followed by baked-on polyester powder coat, color as 
selected by Architect from manufacturer's standard color range, minimum 32 
colors; minimum 2.5 mils (0.065 mm) cured film thickness; ASTM D-3363 pencil 
hardness: H or better. 

C. Counterbalance Shaft Assembly: 

1. Barrel: Steel pipe capable of supporting curtain load with maximum deflection of 0.03 
inches per foot (2.5 mm per meter) of width. 

2. Spring Balance: Oil-tempered, heat-treated steel helical torsion spring assembly 
designed for proper balance of door to ensure that effort to operate manually operated 
units will not exceed 25 lbs (110 N). Provide wheel for applying and adjusting spring 
torque. 

D. Brackets: Fabricate from minimum 1/4 inch (6.35 mm) steel plate with permanently 
lubricated ball or roller bearings at rotating support points to support counterbalance shaft 
assembly and form end closures. 

1. Finish: 

a. Phosphate treatment followed by baked-on polyester powder coat, color as 
selected by Architect from manufacturer's standard color range, minimum 32 
colors; minimum 2.5 mils (0.065 mm) cured film thickness; ASTM D-3363 pencil 
hardness: H or better. 

E. Hood: 24 gauge galvanized steel with reinforced top and bottom edges. Provide minimum 
1/4 inch (6.35 mm) steel intermediate support brackets as required to prevent excessive 
sag. 

1. Finish: 

a. GalvaNex™ Coating System and phosphate treatment followed by baked-on 
polyester powder coat, color as selected by Architect from manufacturer's 
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standard color range, minimum 32 colors; minimum 2.5 mils (0.065 mm) cured 
film thickness; ASTM D-3363 pencil hardness: H or better. 

F. Combination Weather/Smoke Seals: 

1. Bottom Bar, Motor Operated Doors: Combination weather/smoke seal sensing edge. 

2. Guides and Head: Replaceable, UL listed, nylon pile weather/smoke seals sealing 
against fascia side of curtain. 

2.3 ACCESSORIES 

2.4 OPERATION 

A. 1/3 HP Alarmgurd Motor operator. Fire Alarm Interlock 

Doors shall maintain an average closing speed of not more than 9" (229 mm) per second 
during automatic closing. When automatic closure is activated, electric sensing edge and 
push button are inoperable. 

Doors shall be fail-safe and close upon power failure. 

Doors shall be able to be manually lowered by use of drop rod and crank in case of motor 
failure.  

Resetting of spring tension or mechanical dropouts shall not be required. Upon restoration of 
power, replacement of fusible link or clearing of the alarm signal, doors shall immediately 
reset by opening with the push button. 

The electrical contractor shall mount the control station(s) and supply the appropriate 
disconnect switch, all conduit and wiring per the overhead door wiring instructions. 

1. Control Station: Flush mounted, "Open/Close/Stop" push buttons; NEMA 1B. Control 
Station shall enable manual override mode to enable user to utilize full motorized door 
operation independent of the automatic fire alarm closure activation.   

B. Entrapment Protection: Provide the following primary entrapment protection device to 
enable momentary contact close operation. 

1. Provide a 2-wire, E.L.R. electric sensing/smoke seal edge extending full width of door 
bottom bar. Contact before door fully closes shall cause door to immediately stop 
downward travel and reverse direction to the fully opened position. Provide a 
retracting safety cord and reel connection to control circuit. 

C. Automatic Closing and Speed Governor Mechanism: 

1. Alarmguard Motor Operated System: 

a. Activation: Central alarm system. 
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b. Operation: Motor operator shall close door upon signal from central alarm system 
or power outage. 

c. Closing Speed: Not more than 9 inches (229 mm) per second. 

d. Reset Procedure: Operation of control station after alarm is cleared and/or power is 
restored; resetting of spring tension or mechanical dropouts shall not be required. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine substrates upon which work will be installed and verify conditions are in 
accordance with approved shop drawings. 

B. Coordinate with responsible entity to perform corrective work on unsatisfactory substrates. 

C. Commencement of work by installer is acceptance of substrate. 

3.2 INSTALLATION 

A. General: Install door and operating equipment with necessary hardware, anchors, 
inserts, hangers and supports. 

B. Comply with NFPA 80 and NFPA 105 and follow manufacturer's installation 
instructions. 

3.3 ADJUSTING 

A. Following completion of installation, including related work by others, lubricate, test, and 
adjust doors for ease of operation, free from warp, twist, or distortion. 

3.4 FIELD QUALITY CONTROL 

A. Site Test: Test doors for normal operation and automatic closing. Coordinate with authority 
having jurisdiction to witness test and sign Drop Test Form. 

3.5 CLEANING 

A. Clean surfaces soiled by work as recommended by manufacturer. 

B. Remove surplus materials and debris from the site. 

3.6 DEMONSTRATION 

A. Demonstrate proper operation, testing and reset procedures to Owner's Representative. 

B. Instruct Owner's Representative in maintenance procedures. 
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END OF SECTION 08330 
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SECTION 08410 ALUMINUM ENTRANCES AND STOREFRONTS – Non Hurricane Rated 

DESCRIPTION 

Furnish and install aluminum storefront as shown and detailed on the drawing. Kawneer Company, Inc. / 
Series: IR 500 
Framing System: 1 3/4" X 5" nominal dimension; Non-Thermal; Center Glazed for 1/4" Glazing; Interior 
Structural Silicone Glazed; Screw Spline Fabrication. Similar and equal aluminum storefront systems as 
manufactured by PPG Industries, Acadia, and Arch Aluminum & Glass Company Inc may be submitted 
to Architect for approval, provided they meet all requirements of space, wind loading, missile impact, 
finish, and adaptability for the purpose intended. 
 
Finish for all storefront and doors Kawneer #29 Clear Anodized AA M10c22A44 Architectural Class 1 (7 
mils minimum). Contractor is to consult with Architect on all details and finish before ordering any 
material. 
 
PERFORMANCE REQUIREMENTS 
 
 
Air Infiltration: The test specimen shall be tested in accordance with ASTM E 283. Air infiltration rate 
shall not exceed 0.06 cfm/ft2 at a static air pressure differential of 6.24 psf. 
 
Water Resistance: The test specimen shall be tested in accordance with ASTM E 331. There shall be no 
leakage at a minimum static air pressure differential of 12 psf as defined in AAMA 501. 
 
Uniform Load: A static air design load of 86 psf with steel reinforcing (+60 / -65 psf without steel 
reinforcing) shall be applied in the positive and negative direction in accordance with DCBCCO 
Protocol PA 202 and ASTM E 330. There shall be no deflection in excess of l/180 of the span of any 
framing member. At a structural test load equal to 1.5 times the  specified design load, no glass 
breakage or permanent set in the framing members in excess of 0.4% of their clear spans shall occur. 
 
SUBMITTAL DATA REQUIRED 
 
Before ordering of storefront, submit to the Architect for approval five sets of a complete list of all 
storefront sections proposed, including brand and all items of hardware. Do not order until approval 
has been obtained. 
 
INSTALLATION 
 
Vertical members shall be continuous from sill to head. All sections shall be fastened with concealed 
clips, angles, and anchors. All window sections shall be solidly secured together with concealed 
brackets and angles, and the whole left as rigid as possible. 
 
Sections shall be cut and fitted as detailed on the drawings. All cuts and ends shall be machined and 
joints shall be smooth and accurate and free of burrs or rough edges. Provide appropriate anchors to 
abutting surfaces. 
 
MISCELLANEOUS ALUMINUM ITEMS 
 
Furnish and install .040 natural anodized aluminum closure angles at coolers in the storeroom, as detailed 
on the drawings. 
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Furnish and install the aluminum bars, interior and exterior, across the storefront, where scheduled. 
 
Furnish and install the aluminum rails and bumpers as detailed. Note that the rails shall be alumilited after 
fabrication. 
 
GLASS 
 
Refer to Section 08800 Glass and Glazing. 
 
All non-hurricane impact glass in storefront members, doors and interior partitions shown shall be 1/4" 
thick polished plate or float glass. See Storefront elevations and details on the drawings for type of 
glass in the various locations. Glass to be clear  or reflective glass as indicated on the drawings. Color 
of reflective glass to be selected. 
 
All glass in aluminum exterior entrance doors, and aluminum storefront shall be hurricane impact type as 
required to comply with ASTM 1886. 
 
All glass broken because of faulty setting or expansion shall be replaced without additional cost to the 
Owner. See General Conditions, for responsibility for broken glass. 
 
Mirrors are specified in other sections of the Specifications. 
 
At completion of the project, all interior and exterior glass shall be thoroughly cleaned by professional 
window cleaners, and the entire installation left clean and polished. 
 
SWINGING DOORS 
 
Doors: Kawneer 190 Narrow stile, sightline 2-1/8”, depth 1-3/4”, width and height as 
shown on drawings. Finish: match storefront. 
Glass: match storefront glass. 

Door Hardware: Manufacturer standard handicapped assessable 

as follows: Weather stripping: manufactures standard. 
 
Butt Hinge: Manufactures standard. 
Push / Pull: CP-09 and CP-II finish matching door. 
Closer: LCN 4040 Super Smoothee (ADA) surface mounted, color paint to 
match door. Security Lock: Adams Rite No. 1850S-050 
Cylinders with thumb turn inside 
 
WARRANTY 
 
Door installer shall provide a two year parts and labor warranty on the installation. 
 
END OF SECTION 
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SECTION 08710 FINISH HARDWARE 

 GENERAL REQUIREMENTS 

General Contractor shall furnish and install all items of hardware as listed in the hardware schedule on 
the drawings, or as 
noted below. 

 
Installation shall be made by skilled workmen, using proper tools and templates. All butts for interior 
doors shall have loose pins. Butts for exterior doors shall have non-removable pins. All doors shall 
have 1½ pair butts equally spaced, except small office and computer room doors, which may have 1 
pair butts. Locate strikes so that door knobs on doors with wood frames are centered 38" above finish 
floor. Knobs on doors in metal frames shall be centered approximately 40" above floor. 

 
Immediately after the contract is signed, the hardware supplier shall furnish the Architect 5 copies of a 
complete hardware schedule for approval. Schedule shall show complete information, listing brands, 
finish, operation, and other pertinent data. 

 
Contractor shall provide construction cores. The Owner will install Schlage Primus Keying System. 

 
SEE DOOR SCHEDULE ON PLANS FOR DOORS AND GENERAL HARDWARE REQUIRED, FOR 
EACH 
OPENING. Schedule shows doors to receive closers, locksets, push plates, etc. 

 

All doors shall have appropriate wall 

or floor stops. All hardware is subject 

to approval by Rouse’s. 

Butts shall be Hager, or equal Stanley, Lawrence, or McKinney. Locksets shall be Schlage. 

Panic hardware shall be Von Duprin, or equal by Sargent or Yale. Closers must be LCN. NO OTHER 

BRAND ACCEPTED.  Alarm locks are as shown on the drawings. 

Miscellaneous hardware, stops, cabinet hardware, kick plates, etc. shall be Ives, Trimco, Baldwin, 
Stanley, or equal brand of approved hardware. 

 
END OF SECTION 
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SECTION 08721 AUTOMATIC DOOR SYSTEMS 

GENERAL 

Furnish and install aluminum sliding doors as scheduled and detailed on the drawings. 
 

ENTRANCE 
 

The sliding aluminum entrance door shall be Stanley Dura-Storm 3000 series entrance, Linear Drive, Tri 
Scan , photocell emergency hold open, with emergency breakaway panels, low profile threshold,  
complete with all hardware, controls and items for a complete and functioning system. 
 
SWINGING 
 
Stanley Automatic Electric Magic Force Swinging Doors, Sentrex-3 Sensors (Activation and Safety), 
Crash Bars on push side of door. 

 
 

FINISH 
 

Finish for aluminum sliding doors shall match Kawneer#29 Clear anodized. 
 

SERVICE 
 

The door installer shall service the door installation without charge for a period of two years from the 
date of opening of the store. 

 
 

END OF SECTION 
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SECTION 08800 GLASS AND GLAZING 
 

This section includes all glass and installation in interior hollow metal doors, sidelights, and window 
frames shown on the drawings. 

 
The quality and installation of all glass is to conform to the Flat Glass Marketing Association Glazing 
Manual for glazing installation methods. 

 
All glass in doors, sidelights, and other glass specifically noted on the drawings as such, and all other 
glass AS REQUIRED BY CURRENT FEDERAL STANDARDS, shall be heat tempered, and shall bear 
permanent stenciled label denoting such. All tempered glass shall be directionally tempered so that all 
distortion lines caused by rollers, etc., are horizontal in the finished wall. 

 
BROKEN GLASS 

 

The Contractor shall replace any glass broken during construction. Glass broken due to faulty 
setting is to be replaced without charge by the glazing contractor. Glass broken from any other 
cause shall be replaced at the General Contractor's expense. After acceptance of the building, 
contractor's responsibility for replacing glass broken from unknown causes shall be limited to 30 
days after such acceptance. 

 
GLASS TYPES 

 

See drawings for locations of various types of glass. Glass shall be as 

follows: Clear Uncoated Float Glass: 

Acceptable Product: LOF Clear Float Glass. 
 

Description: Annealed clear float glass meeting requirements of ASTM C 1036, Type 1, Class 1, 

Quality q3. Nominal Glass Thickness: 1/4 inch (6 mm). 

Performance  Characteristics: 
Visible Light Transmittance: 88% 
percent. Visible Light Reflectance: 
08% percent. 
Total Solar Energy Transmittance: 78% 
percent. Total Solar Energy Reflectance: 
07% percent. UV Transmittance: 62% 
percent. 
Summer U-Value: 1.03. 
Winter U-Value: 1.09. 
Solar Heat Gain Coefficient: 0.82. 
Shading Coefficient: 0.95. 

 
Tempered Safety Glass: ASTM C1048, Type 1, Class 1 (clear), Quality Q3, Kind FT. 

 

Laminated Glass (hurricane resistant): ASTM C 1172: 5/8 or 9/16 inch (nom.) thickness; Large Missile 
Impact Type refer to drawings for color tint. 

 
EXAMINATION 
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Verify that openings for glazing are correct size and within tolerance. 
 

Verify that glazing channels and recesses are clean and free of obstructions, that weeps are clear, and 
that channels and recesses are ready for glazing. 

 
PREPARATION 

 

Clean contact surfaces to receive sealant with solvent; wipe dry. 
 

Seal porous glazing channels and recesses with primer or sealer compatible with 

substrate. Prime surfaces to receive sealant in accordance with sealant 

manufacturer's instructions. 

INSTALLATION 
 

Install coated monolithic glass with coated surface to interior 

(Surface 2). Install sealants in accordance with sealant 

manufacturers' instructions. 

Install glass with method as recommended by framing systems manufactured 
 

CLEANING 
 

Remove glazing materials from finish 

surfaces. Remove labels after glass 

installation is complete. Clean glass surfaces 

and adjacent surfaces. 

END OF SECTION 
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SECTION 09260 GYPSUM WALLBOARD AND PARTITION 

SYSTEM SCOPE 

Walls noted in the Finish Schedule on the plans as "Gypsum Wallboard, or "Sheetrock", shall have 
wallboard applied to steel 
interior studs, or to furring channels on masonry walls as noted. 
 
MATERIALS 
 
Gypsum wallboard shall be tapered edge gypsum board as manufactured by U.S. Gypsum Co., National 
Gypsum, or equal brand, 48" wide, in lengths as long as practical to minimize number of joints. 
 
See Finish Schedule for thickness and type of wallboard. 
 
Regular wallboard shall be ½" thick Sheetrock regular, or 5/8" if 

shown. Fire rated wallboard shall be a 5/8" thick Sheetrock 

Firecode panel. 

Metal Studs - Steel studs shall be 3½", 3-5/8", or 6" as shown, 25 gauge hot dipped galvanized standard 
steel studs. Heavier gauge studs shall be used in areas noted on the drawings. 
 
Metal Floor and Ceiling Runners - 3½", 3-5/8", or 6" hot dipped galvanized standard 

steel runners. Fasteners - 1-5/8" type S power driven drywall screws. 

Joint Treatment - USG "Sheetrock" tape with "Dur-A-Bead" corner beads and 200A metal trim at areas 
which abut another surface or trim. 
 
Furring Channels - 2½" X 7/8" hat shaped 25 gauge hot dipped galvanized steel channels. 
 
SHEATHING – EXTERIOR INSULATION SYSTEM 
 
Sheathing behind EPS board to be equal to Georgia Pacific Dens-Glas Gold. Drawings may refer to this 
sheathing as sheathing, Dens-Glas or Dens-Glas Gold. Sheathing should be attached to steel studs 
with 
1½” long #8 self-tapping screws at 6” on center. 
 
INSTALLATION 
 
Metal studs shall extend through the ceiling, to top runners approximately 6" above the ceiling. In 
addition, diagonal stud braces shall be installed approximately 6' on center to joists, set at 
approximately 45 deg. angle, and securely fastened to wall runners and joists or roof structure. 
 
On masonry or concrete walls to receive wallboard, USG, CSI, Marino Industries, or equal furring 
channels shall be attached to masonry surfaces, either vertically or horizontally, at maximum 24" 
centers with hammer-set or power-activated stud fasteners, or concrete stud nails, spaced 24" center to 
center through alternate wing flanges (staggered) of the furring channel. 
 
Apply wallboard to studs with self-tapping screws as follows: 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 

GYPSUM WALLBOARD AND PARTITION SYSTEM  09260 - 2  

 
Screw fasteners shall be spaced 12" on center along each furring channel, and placed no closer than 
3/8" from edges of board. Screws shall provide a slight depression below the surface of the board. 
 
On interior metal stud wall partitions, runners shall be aligned accurately at floor and ceiling and securely 
anchored with suitable fasteners spaced not more than 24" on centers. 
 
Studs shall be positioned vertically in the runners, spaced no greater than 16" on centers. Anchor all 
studs located adjacent to door frames, partition intersections, and corners to runner flanges by positive 
screw engagement through each stud flange and runner flange. When necessary, studs shall be 
securely spliced with a minimum 8" nested lap in which 1 screw per stud  flange is required. 
 
Studs shall be located no more than 2" from all door frame jambs, abutting partitions, partition corners 
and other construction. Studs shall be securely anchored to the jamb and head anchor clips of each 
door frame by bolt or screw attachment. Over metal door frames, a cut-to-length section of runner 
track with a web-flange bend at each end, shall be placed horizontally and securely screw-attached to 
the adjacent vertical studs. A cut-to-length stud shall be positioned at the location of vertical joints over 
the door frame header extending to the ceiling runner. 
 
Gypsum wallboard shall be applied with long dimensions at right angles to framing members, and all 
abutting ends and edges shall occur over stud flanges. Wallboard of the maximum practical length 
shall be used to minimize end joints. All end   joints shall be neatly fitted and staggered. Joints on 
opposite sides of the partition shall be so arranged as to occur on   different studs. 
 
Screw fasteners shall be spaced a maximum of 12" on center in the field of the board and 12" on 
center along the abutting end joints. Screws shall be power-driven with an electric screw driver and 
screw heads shall provide a slight depression below the surface of the wallboard. Screws shall not be 
driven closer than 3/8" from edges and ends of the board. 
 
FINISHING 
 
All joints, screw head and other depressions in the surface of the wallboard shall be treated in 
accordance with the recommended manner with "Sheetrock" joint system. 
 
All internal and external angles formed by the intersection of either wallboard surfaces or other surfaces 
shall be treated with metal trim or "Sheetrock" joint system in accordance with the drawing details. 
 
All vertical or horizontal external corners shall have "Dur-A-bead" corner reinforcement applied in 
accordance with manufacturer's  directions. 
 
All coats shall be sanded as necessary after each application of joint cement or topping has dried. The 
final coat and subsequent sanding shall leave all gypsum wallboard and treated areas uniformly smooth 
and ready to receive decoration. 
 
END OF SECTION 
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SECTION 09300 CERAMIC TILE 
 

Furnish and install all ceramic wall tile and trim as shown on the schedule on the drawings. 
 

Color and brand of tile shall be ordered and installed from schedule on Decor Drawings furnished to the contractor 
by Rouses for each individual project. 

 
MATERIALS 

 

All glazed and unglazed ceramic wall tile, as listed in the schedule shall be standard grade tile, meeting the 
requirements of Federal Specification SS-T-308, and ANSI A-137.1. Deliver tile to the job in unopened sealed 
containers. 

 
All tile shall be of sizes, shapes, and designs listed and all necessary trim, including cove base, corners, 
accessories, etc., shall be furnished of specified color. 

 
Organic adhesives shall be ANSI A136.1 (Interiors). 

 

Grouting material for walls shall be Tex-Rite, ANSI 118.6, color as shown on the drawings. 
 

INSTALLATION OF CERAMIC TILE 
 

Ceramic tile shall be installed by a recognized tile contractor approved by the Architect. 
 

Wall tile shall be installed to cement backer board by organic adhesive method in accordance with Section A108.4 
of the American Standard Specification of the American Standards Association, and ANSI A108.4 method W242. 

 
Wall tile to be installed over 1/2” cement tile backer board equal to USG Durock. 

 
Work shall be carefully laid out in an endeavor to center the tile and to avoid small cuts. All cuts shall be rubbed 
smooth and even. Cutting and fitting around pipes and fixtures shall be neatly done. 

 
Install Schluter – RONDEC outside corner metal 

trimpieces. All tile is to be grouted after setting with 

mortar. 

Follow grout manufacturer's recommendations as to grouting procedures and precautions. 
 

Remove all grout haze, observing both tile and grout manufacturer's recommendations as to use of acid and 
chemical cleaners. 

 
Rinse tile work thoroughly with clean water before and after chemical 

cleaners. Polish surface of tile work with soft cloth. 

Do not use acid to clean any glazed tile. 
 
 
 

At the completion of the project, the contractor shall leave the following spare tile stored in a location to be 
designated by Rouses, for use in future repairs: 
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Wall: 8 pieces of each color, style and size of tile used in the project. 

 

END OF 
SECTION 
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SECTION 09511 ACOUSTICAL CEILINGS  

DESCRIPTION 

Areas shown on the plans noted as such shall have exposed "T" grid type suspended ceiling system, by a 
recognized 
acoustical ceiling sub-contractor approved by the Architect. 

 
All ceiling board in this project is to be on 2' x 2' or 2' x 4' grid with exposed suspension system. In 
general, ceiling layout is indicated on the Electrical or other Architectural plans. Tile shall be laid out 
on room axis, with the 4' dimension run the long way of each room, and centered so that no tile at 
edge is cut less than 1'-6" wide. See plans for other requirements. 

 
SUSPENSION SYSTEM 

 
The suspension system shall be an exposed grid system consisting of 1½" deep main beams of 
galvanized steel suspended 4' on center with #12 gauge galvanized steel wire. Use 4' and 2' cross 
tees to form the pattern shown on the drawings. Install angle molding around perimeter of each room 
at proper level for finish ceiling height. 

 
Where light fixtures occur that are supported on the ceiling system, install extra hanger wires at each 
corner of recessed fixtures, and no more than 4' on center over rows of surfaced mounted fixtures. 

 
Special care must be taken to insure the suspension system is truly aligned and level. 

 
The ceiling sub-contractor shall coordinate with the electrical sub-contractor regarding suspension of 
electrical ceiling fixtures from the ceiling suspension system, using scissor type, or other approved, 
clip hangers. (Clip hangers for ceiling fixtures furnished and installed by electrical sub-contractor.) 

 
The suspension system shall be Armstrong (WAVE) #7301 Series, with white painted aluminum cap, 
as listed on the drawings, or USG Series DXLA-26 Heavy Duty, or an equivalent by Chicago Metallic. 
If a brand other than Armstrong (WAVE) or USG as specified is used, make certain that loading 
characteristics are equal to or greater than specified system. 
 
Decorative cloud ceiling elements shall utilize Armstrong AXIOM system / trim accessories. (USG 
Compasso, approved equivalent). 

 
CEILING BOARD 

 
All ceiling board shall be 24" x 24" or 24" x 48" panels. 

 
All areas shall have fiberglass, mineral fiberboard or gypsum ceiling as listed on the drawings, with 
various ceiling heights as listed. 

 
All Ceiling Panels shall have hold down clips installed, two clips per panel centered on the grid between       
the panels. 

  
INSULATION 

 
Install above ceilings in areas so noted on plans, unfaced fiberglass batt insulation. Insulation shall be 
6" thick and installed in Sales Areas and other certain other areas noted. 
Insulation shall be laid on the ceiling board in the attic space. Do not install insulation over recessed 
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light fixtures, fans, or other electrical equipment projecting into the attic space. 
 

 
END OF SECTION 
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SECTION 09650 RESILIENT TILE AND BASE 

DESCRIPTION 

The Contractor shall furnish and install the various floor finishes as called for in Finish Schedule on 
drawings and as herein 
specified. See drawings for various finishes that apply. 

 
Before starting, the Contractor and Rouse’s representative shall inspect the sub-floor surface and this 
surface shall be approved for installation before the work starts. 

 
Any sharp irregularities shall be ground smooth. If in the opinion of Rouse’s, any part of the floor is not 
sufficiently level (over ¼” variance in 10’-0”) the valleys shall be filled with “Levelastic” or a similar 
product, and the mounds ground down. The slab shall be sufficiently dry to receive tile. Protect all tile 
floors until acceptance. 

 
TILE 

 
Lay tile square with room axis, with border width varying to maintain full size tile in field. Border tiles shall 
not be less than 
½ the width of the field tile. Where pattern indicated as a “grain” or “directional” effect, lay tile with grain 
all in one direction. 

 
All tiles shall be laid in strict accordance with the latest printed instructions of the manufacturer of the 
brand tile used. Adhesives shall be as manufactured by the tile manufacturer. Note: all vinyl 
composition tile within 6” of refrigerated cases shall be installed with epoxy adhesive, Armstong #s-
230 or Kentile #9. 

 
If tile is to be laid during cold weather, the temperature of spaces to receive tile shall have been 
maintained at 70 degrees F. 48 hours prior to installation, and for 48 hours after installation. 

 
Tile shall not be installed until all other trades have substantially completed their work, including painting. 
The condition of the surfaces to which tile is to be applied shall be inspected by this contractor, and he 
shall notify the General Contractor if any defects are found or if the floor is not clean and free from 
grease or oil, so that such condition may be corrected before the work is begun. 

 
Beginning of the work shall constitute acceptance of the condition of the surfaces as satisfactory, and 
this contractor shall be thereafter responsible for the quality of the work. 

 
Where tile varies in color or texture from average field, same shall be removed and replaced. No 
broken or poorly fitted tile will be allowed. Where tile abuts adhesive applied ceramic tile or other areas 
designated by the Architect, apply 1” wide taper3ed tile reducer strip, color to be determined, similar to 
Mercer Plastics Co., Inc. 

 
At the completion of the project, the Contractor shall leave the following spare tile stored in location to 
be determined by Rouse’s, for use in future repairs. 

 
8 boxes of field tile 
4 boxes of each color tile 
1 box of each color feature strip 

 
BASE 
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Install base on all finished walls not covered by cabinet work or equipment as shown on the drawings. 
 

All base shall be top set type, either .080 gauge vinyl or 1/8” thick rubber, at Contractor’s option, height 
and color listed in the Color and Finish Selection Section. 

 
Pre-molded exterior and interior corners must be used throughout. 

 
Install base on clean, sound walls, with best quality waterproof cement on both wall and back of base. 
Install corners ahead of adjacent straight sections. 
 
RUBBER STAIR TREADS 
 
Roppe #96 raised circular vantage design with riser. Standard Solid color finish. 

 
LIMITS 

 
Vinyl composition: No vinyl composition tile shall be laid until the refrigeration cases are in place. No 
tile shall be laid under the refrigeration cases and no base shall be required where cases are against 
wall. Neatly lay tile up to cases at ends. Vinyl composition tile is required where cases are against 
wall. Neatly lay tile up to cases at ends. Vinyl composition tile is   required underneath all free 
standing grocery gondolas. 

 
Cleaning and waxing 

 
Rouse’s will establish date of final cleaning. Prior to that time, the Contractor will be responsible for 
replacing any scratched, gauged, or otherwise damaged vinyl composition tile flooring. 

 
Contractor is to clean and apply two coats of Castle Guard wax (no substitutions). 

 
END OF SECTION 
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DIVISION 9:   FINISHES 
Section 09660:  Resilient Tile Flooring 

 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Flooring and accessories as shown on the drawings and schedules and as indicated by the 
requirements of this section. 

1.02 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract including General and Supplementary 
Conditions and Division 1 sections apply to the work of this section. 

1.03 RELATED SECTIONS 

A. Other Division 9 sections for floor finishes related to this section but not the work of this 
section. 

1.04 QUALITY ASSURANCE AND REGULATORY REQUIREMENTS 

A. Select an installer who is competent in the installation of Armstrong resilient tile flooring. 

B. If required, provide types of flooring and accessories supplied by one manufacturer, including 
leveling and patching compounds, and adhesives. 

C. If required, provide flooring material to meet the following fire test performance criteria as 
tested by a recognized independent testing laboratory: 

a. ASTM E 648 Critical Radiant Flux of 0.45 watts per sq. cm. or greater, Class I. 

b. ASTM E 662 (Smoke Generation) Maximum Specific Optical Density of 450 or less.   

1.05 SUBMITTALS 

A. Submit shop drawings, seaming plan, coving details, and manufacturer's technical data, 
installation and maintenance instructions for flooring and accessories. 

B. Submit the manufacturer's standard samples showing the required colors for flooring and 
applicable accessories. 

C. If required, submit the manufacturer's certification that the flooring has been tested by an 
independent laboratory and complies with the required fire tests.  

1.06  ENVIRONMENTAL CONDITIONS 

A. Deliver materials in good condition to the jobsite in the manufacturer's original unopened 
containers that bear the name and brand of the manufacturer, project identification, and 
shipping and handling instructions. 

B. Store materials in a clean, dry, enclosed space off the ground, and protected from the 
weather and from extremes of heat and cold.  Protect adhesives from freezing.  Store 
flooring, adhesives and accessories in the spaces where they will be installed for at least 48 
hours before beginning installation. 

C. Maintain a minimum temperature in the spaces to receive the flooring and accessories of 
65ºF (18ºC) and a maximum temperature of 100ºF (38ºC) for at least 48 hours before, during, 
and for not less than 48 hours after installation.  Thereafter, maintain a minimum temperature 
of 55ºF (13ºC) in areas where work is completed.  Protect all materials from the direct flow of 
heat from hot-air registers, radiators, or other heating fixtures and appliances. 

D. Install flooring and accessories after the other finishing operations, including painting, have 
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been completed.  Close spaces to traffic during the installation of the flooring.  Do not install 
flooring over concrete slabs until they are sufficiently dry to achieve a bond with the adhesive, 
in accordance with the manufacturer's recommended bond and moisture tests. 

PART 2 - PRODUCTS 

2.01 RESILIENT TILE FLOORING MATERIALS 

A. Provide Azrock, V-789 Wind Drift (basis of design) Tile shall have a nominal total thickness of 
1/8" / 0.125in., 12 in. x 12 in. width, composed of polyvinyl chloride resin binder, plasticizers, 
fillers, and pigments with colors and texture dispersed uniformly throughout its thickness. 
Vinyl composition tile shall conform to the requirements of ASTM F 1066, Class 2 – through 
pattern. 

 
 

2.03 ADHESIVES 

A. For Tile Installation System, Full Spread: Provide Armstrong S-515 Resilient Tile Adhesive 
under the tile as recommended by the flooring manufacturer. 

2.04 ACCESSORIES 

A. For patching, smoothing, and leveling monolithic subfloors (concrete, terrazzo, quarry tile, 
ceramic tile, and certain metals), provide Armstrong S-183 Fast-Setting Cement-Based 
Underlayment S-184 Fast-Setting Cement-Based Patch and Skim Coat S-194 Fast-Setting 
Cement-Based Patch and Underlayment, or approved equivalents. 

B. For sealing joints between the top of wall base or integral cove cap and irregular wall 
surfaces such as masonry, provide plastic filler applied according to the manufacturer's 
recommendations. 

C. Provide transition/reducing strips tapered to meet abutting materials. 

D. Provide threshold of thickness and width as shown on the drawings.  

E. Provide resilient edge strips of width shown on the drawings, of equal gauge to the flooring, 
homogeneous vinyl or rubber composition, tapered or bullnose edge, with color to match or 
contrast with the flooring, or as selected by the Architect from standard colors available. 

F. Provide metal edge strips of width shown on the drawings and of required thickness to 
protect exposed edges of the flooring.  Provide units of maximum available length to minimize 
the number of joints.  Use butt-type metal edge strips for concealed anchorage, or overlap-
type metal edge strips for exposed anchorage.  Unless otherwise shown, provide strips made 
of extruded aluminum with a mill finish. 

G. Provide liquid applied one coat epoxy moisture management and vapor barrier system to 
areas designated on the drawings.  Basis of design – Ardex MC Rapid one coat epoxy 
moisture management system or approved equivalent.  Follow manufacturers application 
instructions and recommendations. 

PART 3 EXECUTION 

3.01 INSPECTION 

A. Examine subfloors prior to installation to determine that surfaces are smooth and free from 
cracks, holes, ridges, and other defects that might prevent adhesive bond or impair durability 
or appearance of the flooring material. 

B. Inspect subfloors prior to installation to determine that surfaces are free from curing, sealing, 
parting and hardening compounds; residual adhesives; adhesive removers; and other foreign 
materials that might prevent adhesive bond.  Visually inspect for evidence of moisture, 
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alkaline salts, carbonation, dusting, mold, or mildew. 

C. Report conditions contrary to contract requirements that would prevent a proper installation. 
Do not proceed with the installation until unsatisfactory conditions have been corrected. 

D. Failure to call attention to defects or imperfections will be construed as acceptance and 
approval of the subfloor.  Installation indicates acceptance of substrates with regard to 
conditions existing at the time of installation.    

3.02 PREPARATION 

A. Smooth concrete surfaces, removing rough areas, projections, ridges, and bumps, and filling 
low spots, control or construction joints, and other defects with Armstrong [S-183 Fast-Setting 
Cement-Based Underlayment][S-184 Fast-Setting Cement-Based Patch and Skim Coat][S-
194 Fast-Setting Cement-Based Patch and Underlayment] as recommended by the flooring 
manufacturer. 

B. Remove paint, varnish, oils, release agents, sealers, and waxes. Remove residual adhesives 
as recommended by the flooring manufacturer. Remove curing and hardening compounds 
not compatible with the adhesives used, as indicated by a bond test or by the compound 
manufacturer's recommendations for flooring.  Avoid organic solvents. 

C. Perform subfloor moisture testing in accordance with ASTM F 2170, “Standard Test Method 
for Determining Relative Humidity in Concrete Slabs Using in-situ Probes” and Bond Tests as 
described in publication F-5061, "Armstrong Guaranteed Installation System," to determine if 
surfaces are dry; free of curing and hardening compounds, old adhesive, and other coatings; 
and ready to receive flooring.   

D. Vacuum or broom-clean surfaces to be covered immediately before the application of 
flooring.  Make subfloor free from dust, dirt, grease, and all foreign materials. 

3.03 INSTALLATION OF TILE FLOORING 

A. Install flooring in strict accordance with the latest edition of "Armstrong Guaranteed 
Installation System", F-5061.  

B. Install flooring wall to wall before the installation of floor-set cabinets, casework, furniture, 
equipment, movable partitions, etc.  Extend flooring into toe spaces, door recesses, closets, 
and similar openings as shown on the drawings.  

C. If required, install flooring on pan-type floor access covers.  Maintain continuity of color and 
pattern within pieces of flooring installed on these covers.  Adhere flooring to the subfloor 
around covers and to covers. 

D. Scribe, cut, and fit to permanent fixtures, columns, walls, partitions, pipes, outlets, and built-in 
furniture and cabinets. 

E. Install flooring with adhesives, tools, and procedures in strict accordance with the 
manufacturer's written instructions.  Observe the recommended adhesive trowel notching, 
open times, and working times. 

3.04 INSTALLATION OF ACCESSORIES 

A. Place resilient edge strips tightly butted to flooring, and secure with adhesive recommended 
by the edge strip manufacturer. Install edge strips at edges of flooring that would otherwise 
be exposed. 

B. Apply overlap metal edge strips where shown on the drawings, after flooring installation. 
Secure units to the substrate, complying with the edge strip manufacturer's 
recommendations.    

3.05 CLEANING AND PROTECTION 
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A. Perform initial maintenance according to the latest edition of "Armstrong Guaranteed 
Installation System," F-5061. 

B. Protect installed flooring as recommended by the flooring manufacturer against damage from 
rolling loads, other trades, or the placement of fixtures and furnishings. (See Finishing The 
Job in "Armstrong Guaranteed Installation System," F-5061.) 

 Apply protective floor polish to tile surfaces that are free from soil, visible adhesive, and surface 
blemishes. 

    
1.  Use commercially available, metal, cross-linked acrylic product acceptable to tile             

manufacturer. 
2.  Coordinate selection of floor polish with Owner's maintenance service. 

 
 3.  Do not move heavy and sharp objects directly over tiles.  Place plywood or hardboard panels 

over tiles and under objects while they are being moved.  Slide or roll objects over panels 
without moving panels. 

 

 

C. Clean tiles not more than 4 days prior to dates scheduled for inspections intended to 
establish date of Final Acceptance in each area of Project.  Clean tiles using method 
recommended by manufacturer. 

 1.  Strip protective floor polish that was applied after completing installation prior to             
cleaning. 

 2. Reapply floor polish after cleaning. 

 

END OF SECTION 09660 

 
 
 
 
 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 

RESINOUS FLOORING  09670 - 1  

SECTION 09670 RESINOUS FLOORING 

PART 1 – GENERAL 

1.1 SUMMARY 
 

A. This section includes the following: Resinous flooring system as shown on the drawings and in 
schedules. 

 
B. Related sections include the following: Cast-in-Place Concrete, section 03300 

 
1.2 REFERENCES 

 
A. CSDA ST115, Standard for Measuring Concrete Micro Surface Texture. 

 
B. ASTM F2170, Standard Test Method for Determining Relative Humidity in Concrete Floor 

Slabs Using In- Situ Probes. 
 

C. ASTM C579, Standard Test Method for Compressive Strength of Chemical-Resistant 
Mortars, Grouts, Monolithic Surfacings, and Polymer Concretes. 

 
D. ASTM D2369, Standard Test Method for Volatile Content of Coatings. 

 
E. ASTM C307, Standard Test Method for Tensile Strength of Chemical-Resistant 

Mortars, Grouts, Monolithic Surfacings, and Polymer Concretes. 
 

F. ASTM C580, Standard Test Method for Flexural Strength and Modulus of Elasticity of 
Chemical-Resistant Mortars, Grouts, Monolithic Surfacings, and Polymer Concretes. 

 
G. For additional standards please refer to Product Data Sheets. 

 
1.3 SYSTEM  DESCRIPTION 

 
A. The work shall consist of preparation of the substrate, the furnishing and application of a 

certified phthalate free cementitious urethane based self-leveling seamless flooring system 
with aggregate broadcast and an aliphatic urethane topcoat. 

 
B. The system color shall be color and texture as specified by the Owner with a nominal 

thickness of 1/4”. It shall be applied to the prepared area(s) as defined in the plans strictly in 
accordance with the Manufacturer's  recommendations. 

 
C. Cove base, 6” height, to be applied where noted on plans and per manufacturers standard 

details unless otherwise noted 
 

1.4 SUBMITTALS 
 

A. Comply with Section 01340 - Submittal Procedures. 
 

B. System Data: Latest edition of Manufacturer's literature including performance data sheets. 
 

C. Manufacturer’s Material Safety Data Sheet (MSDS) for each product being used. 
 

D. Samples: A 2.5” x 6” sample of the proposed system. Color, texture, and thickness shall be 
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representative of appearance of finished system. 
 
 

1.5 QUALITY  ASSURANCE 
 

A. Manufacturers: Flowcrete North America, Inc., 11133 I-45 S, Suite K, Conroe, TX 77302. 
Phone (936) 359-6700 

 
B. Applicators  Qualifications: 

 
1. The Applicator shall have been approved by the flooring system manufacturer in all 

phases of surface preparation and application of the specified system and have a 
minimum of 5 years relevant experience. 

2. Flooring Contractor must provide proper certification showing that all equipment operators 
have been properly trained to competently use a T Meter and STG (Surface Texture 
Grade) and have taken a concrete texturing class outlined by the CSDA, ST115, 
Measuring Concrete Micro Surface Texture. 

3. Only pre-approved installers may be contracted. Contact Prep & Polish Consultants 
for approved contractor. (Len Sniegowski 404-202-1838) 

 
C. System shall be in compliance with requirements of United States Department of 

Agriculture (USDA), Food, Drug Administration (FDA), and local Health Department. 
 

D. A pre-installation conference shall be held between Applicator, General Contractor and 
the Owner to review and clarification of this specification, application procedure, quality 
control, inspection and acceptance criteria and application schedule. 

 
1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

 
A. Packing and Shipping: All components of the system shall be delivered to the site in the 

Manufacturer's packaging, clearly identified with the product name and batch number. 
 

B. Storage and Protection: 
 

1. The Applicator shall be provided with a dry storage area for all components. The area shall 
be between 50o F and 90o F, in a dry, enclosed, protected area from the elements and in 
accordance with the Manufacturer's recommendations and relevant health and safety 
regulations. 

2. Do not subject material to excessive heat or freezing. 
3. Condition materials for use accordingly to manufacturer’s written instructions prior to 

application. 
4. Copies of Material Safety Data Sheets (MSDS) for all components shall be kept on site for 

review by the Engineer or other personnel. 
 

C. Waste Disposal: The Applicator shall be provided with adequate disposal facilities for non-
hazardous waste generated during installation of the system. 

 
1.7 PROJECT  CONDITIONS 

 
A. Site Requirements: 

 
1. Material Temperature: Precondition material for at least 24 hours between 65° to 75°F (18° to 

24°C) 
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2. Ambient Temperature: Minimum/Maximum 50˚/90˚F 
3. Substrate Temperature: Minimum/Maximum 50˚/85˚F (10˚/30˚C). Substrate temperature 

must be at least 5˚F (3˚C) above measured Dew Point. 
4. Mixing and Application attempted at Material, Ambient and/or Substrate Temperature 

conditions less than 65˚F (18˚C) will result in a decrease in product workability and 
slower cure rates. 

5. Relative Ambient Humidity: Minimum ambient humidity 30%, maximum ambient 
humidity 75% (during application and curing) 

6. Measure and confirm Substrate Moisture Content, Ambient Relative Humidity, Ambient and 
Surface 

 
Temperature and Dew Point. 

7. The Applicator shall be supplied with adequate lighting equal to the final lighting level 
during the preparation and installation of the system. 

8. Utilities, including electric, water, HVAC and permanent lighting to be supplied by General 
Contractor 

9. Erect suitable barriers and post legible signs at points of entry to prevent traffic and 
trades from entering the work area during application and cure period of the floor. 

10. Protection of finished floor from damage by subsequent trades shall be the 
responsibility of the General Contractor. 

 
B. Conditions of new concrete to be coated with cementitious urethane material. 

 
1. Concrete shall be cured for a minimum of 7 days prior to the application of the coating 

system pending moisture tests. 
2. Concrete shall have a flat rubbed finish, float or light steel trowel finish (a hard steel 

trowel finish is neither necessary nor desirable). 
3. Sealers, release agents and curing membranes should not to be used. 
4. Concrete surfaces on grade shall have been constructed with a vapor barrier to 

protect against the effects of vapor transmission and possible delamination of the 
system. 

 
C. Substrate Moisture: 

 
1. Moisture content of concrete substrate must be ≤ 6% by mass as measured with 

a Tramex® CME/CMExpert type concrete moisture meter. 
2. Additionally, relative humidity tests may be conducted per ASTM F2170 and values must be 

≤ 99%. 
3. If moisture content of concrete substrate is > 6% by mass as measured with Tramex® 

CME/CMExpert type and/or if relative humidity tests per ASTM F2170 exceed values > 
99%, consider moisture mitigation systems. 

 
D. Safety  Requirements: 

 
1. The Owner shall be responsible for the removal of foodstuffs from the work area. 
2. Non-related personnel in the work area shall be kept to a minimum. 

 
1.8 WARRANTY 

 
A. Flowcrete North America, Inc. warrants that its products are free from defects. Flowcrete 

North America, Inc. shall provide a materials warranty to the Owner for a period of one year 
from date of manufacture. Liability, if any, is limited to product replacement. 
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PART 2 – PRODUCTS 
 

2.1 FLOORING 
 

A. Flowcrete North America, Inc, Flowfresh SR (self-leveling slurry with C.W. Estes Trowel-
Rite Angular broadcast quartz), with Flowfresh FCUV urethane topcoat seamless flooring 
system. 

 
1. System Materials: 

 
a. Cove Base: Flowcrete North America, Inc. Flowfresh CM:  Base A, Hardener B, 

Flowfresh CM Filler C and pigment pack. 
b. Topping: Flowcrete North America, Inc. Flowfresh SR: Base A, Hardener B, pigment 

pack and Flowfresh SR Filler C. Flowfresh SR is certified phthalate free supplied 
with Polygiene anti- microbial additive. 

c. Aggregate: Broadcast media shall be C.W. Estes Trowel-Rite Angular quartz aggregate. 
d. Topcoat: Flowcrete North America, Inc. Flowfresh FCUV: Base A, Hardener B, 

Flowfresh FC 
 
Filler C and pigment pack. Flowfresh FCUV is supplied with Polygiene anti-microbial additive. 
 

2. Patch Materials: 
 

a. Shallow Fill and Patching: Use Flowcrete North America, Inc. Flowfresh SR (up to ¼ 
inch). 

b. Deep Fill and Sloping Material (over ¼”): Use Flowcrete North America, Flowfresh HF. 
 

2.2 MANUFACTURER 
 

A. Flowcrete North America, Inc., 11133 I-45 S, Suite K, Conroe, TX 77302. Phone (936) 359-6700. 
 

B. Manufacturer of Approved System shall be single source and made in the USA. 
 

2.3 PRODUCT  REQUIREMENTS 
 

A. Topping Flowfresh SR 
 

1. Percent Solids: 100% 
2. VOC <10 g/L 
3. Bond Strength to Concrete ASTM D 4541 >400 psi, failure in substrate 
4. Compressive Strength, ASTM C 579 8,128 psi 
5. Tensile Strength, ASTM C 307 1,450 psi 
6. Flexural Strength, ASTM C 580 2,900 psi 
7. Impact Resistance @ 125 mils, MIL D-3134 160 inch lbs. 

 
B. Topcoat Flowfresh FCUV 

 
1. Percent Solids: 100% 
2. VOC <10 g/L 
3. Compressive Strength, ASTM C 579 >7,250 psi 
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4. Tensile Strength, ASTM C 307 1,740 psi 
5. Flexural Strength, ASTM C 580 2,900 psi 

 
PART 3 – EXECUTION 
 

3.1. EXAMINATION 
 

A. Examine substrates, areas and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content, installation tolerances and other conditions 
affecting flooring performance. 

 
1. Verify that substrates and conditions are satisfactory for flooring installation and 

comply with requirements  specified. 
2. Flooring system shall not be applied to sand-cement setting beds. Sand-cement beds 

shall be removed to structural concrete substrate and re-leveled/sloped as necessary to 
achieve grade and/or adequate drainage. 

3. Flooring system shall not be applied to asphaltic or bitumen membranes, soft wood, 
aluminum, copper or fiberglass reinforced polyester/vinyl ester composites. 

4. Application to glazed or vitrified brick and tile, structural wood, steel shall only be 
permitted with Manufacturer’s written recommendation. 

 
3.2. PREPARATION 

 
A. General 

 
 

1. All concrete surfaces shall be free of laitance, oil, grease, curing compounds, loose 
particles, friable matter, dirt, bituminous products and all other contaminants. 

2. Moisture Testing: Perform tests recommended by manufacture: If the relative humidity 
exceeds 99%, or Tramex readings exceed 6%, then the Owner and/or Engineer shall be 
notified and advised of additional cost for the possible installation of a vapor mitigation 
system that has been approved by the manufacturer or other means to lower the value to 
the acceptable limit. 

 
3. Cove Base: 

 
a. If walls are to be painted prior to installation of cove base, the bottom portion of the 

walls shall remain un-coated to the height of the cove base (6 inches), to insure a 
proper bond to the walls and partitions. 

b. If walls are constructed of a non-compatible material, a backer board of 5/8” inch 
cementitious backer board cut to 6” height shall be installed. 

c. Backer boards shall be fastened using a high grade construction adhesive and counter 
sunk screws or concrete masonry anchors. 

 
4. Mechanical surface preparation: 

 
a. Shot blast all surfaces to receive flooring system with a mobile steel shot, dust 

recycling machine, (Blastrac or equal). All surface and embedded accumulations of 
paint, toppings hardened concrete layers, laitance, power trowel finishes and other 
similar surface characteristics shall be completely removed leaving a bare concrete 
surface having a minimum profile of CSP 5-6 as described by the International 
Concrete Repair Institute. 
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b. Take the necessary amount of STG, CSP readings and record these readings on 
the floor plan drawings with the proper designation codes defined in the CSDA, 
ST115 Standard. 

c. Floor areas inaccessible to the mobile blast machines shall be mechanically abraded 
to the same degree of cleanliness, soundness and profile using diamond grinders, 
needle guns, bush hammers, or other suitable equipment. 

d. Where the perimeter of the substrate to be coated is not adjacent to a wall or curb, a 
minimum 1/4” key cut shall be made to properly seat the system, providing a smooth 
transition between areas.  The detail cut shall also apply to drain perimeters and 
expansion joint edges. 

e. Cracks and joints (non-moving) greater than 1/8”wide are to be chiseled or 
chipped-out and repaired per manufacturer’s recommendations. 

 
5. At spalled or worn areas, mechanically remove loose or delaminated concrete to a sound 

substrate and patch per manufactures recommendations. 
 

3.3. APPLICATION 
 

A. General 
 

1. The system shall be applied in four distinct steps as listed below: 
a. Substrate preparation 
b. Trowel-On cove base application. 
c. Topping application with quartz aggregate broadcast. 
d. Topcoat application. 

 
2. Immediately prior to the application of any component of the system, the surface shall be 

dry and any remaining dust or loose particles shall be removed using a vacuum or clean, 
dry, oil- free compressed air. 

3. The handling, mixing and addition of components shall be performed in a safe manner to 
achieve the desired results in accordance with the Manufacturer's recommendations. 

4. The system shall follow the contour of the substrate unless pitching or other leveling work has 
been 

 
specified by the Architect. 

5. A neat finish with well-defined boundaries and straight edges shall be provided by the 
applicator. 

6. The topping shall be applied as a self-leveling system as specified by the Architect. The 
topping shall be applied in one lift with a nominal thickness of 3/16”. 

 
B. Cove Base: Trowel-on cove base consisting of a primer and a trowel applied 

radius/base mix with a termination strip installed at the top of the base. 
 

C. Topping: 
 

1. The topping shall be applied as a self-leveling system as specified by the Architect. The 
topping shall be applied in one lift with a nominal thickness of 3/16”. 

2. The topping shall be comprised of four components, Base A, Hardener B, pigment pack 
and Filler C as supplied by the Manufacturer. 

3. The pigment pack shall be added to the Base and thoroughly dispersed then the 
Hardener shall be added to the Base and pigment and be thoroughly mixed by suitably 
approved mechanical means. Flowfresh SR Filler C shall then be added to the mixing 
vessel and mixed in a manner to achieve a homogenous blend. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 

RESINOUS FLOORING  09670 - 7  

4. The topping shall be applied over horizontal surfaces using a pin/gauge rake, trowels or 
other systems approved by the Manufacturer. 

5. Immediately upon placing, the topping shall be rolled with a loop roller. 
6. C.W. Estes Trowel-Rite Angular Grade Quartz aggregate shall be broadcast to 

excess into the wet material at a rate of 1 lb. per sq. ft. 
7. Allow material to cure. Vacuum, sweep and/or blow to remove all loose aggregate. 

 
D. Topcoat: 

 
1. The topcoat shall be mixed and applied per manufacturer recommended procedure. 
2. The topcoat shall be comprised of four components, Base A, Hardener B, Filler C and 

pigment pack as supplied by the manufacturer. 
3. The topcoat will be applied at the rate of 150 sq. ft. per kit. 
4. The finish floor will have a nominal thickness of 1/4“. 

 
3.4. FIELD QUALITY CONTROL 

 
A. The following tests shall be conducted by the Applicator: 

 
1. Concrete Surface Profile: Take the necessary amount of STG, CSP readings and record 

these readings on the floor plan drawings with the proper designation codes defined in 
the CSDA, ST115 Standard. 

2. Temperature: Air, substrate temperatures and, if applicable, dew point. 
3. Coverage Rates: Rates for all layers shall be monitored by checking quantity of material 

used against the area covered. 
 

3.5. PROTECTION 
 

A. Follow manufacturer’s written recommendation with respect to cure, wait time and return to 
service, taking care to prevent contamination during stages of application and prior to 
completion of the curing process. Freshly applied material should be protected from 
dampness, condensation and water for at least 72 hrs. 

 
B. The General Contractor shall be responsible for protecting the finished floor surface for the 

duration of construction. 
 

C. Allow coating to cure a minimum of 72 hours prior to covering with plastic sheeting, if using 
plywood for protection of finished product. Plastic needs to be used under the plywood to 
keep it from scratching the new coating, but if covered too early, moisture can cause the 
coating to blush. 

 
END OF SECTION 
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DIVISION 9 FINISHES 
Section 09672: Epoxy Flooring  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes one resinous flooring system, with one urethane-urea resin. 

1. Application Method:  Troweled screed, and sanded. Resilient terrazzo-like. 

 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. Include manufacturer's technical data, 
application instructions, and recommendations for each resinous flooring component required. 

B. Samples for Verification:  For each resinous flooring system required, 6 inches (150 mm) 
square, applied to a rigid backing by Installer for this Project. 

C. Product Schedule:  Use resinous flooring designations indicated in Part 2 and room 
designations indicated on Drawings in product schedule. 

D. Installer Certificates:  Signed by manufacturer certifying that installers comply with specified 
requirements. 

E. Maintenance Data:  For resinous flooring to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. No request for substitution shall be considered that would change the generic type of floor 
system specified (i.e. urethane-urea based resilient mortar with stain-resistant clear topcoat). 
Equivalent materials of other manufacturers may be substituted only on approval of Architect or 
Engineer. Request for substitution will only be considered only if submitted 10 days prior to bid 
date. Request will be subject to specification requirements described in this section. 

B. Installer Qualifications:  Engage an experienced installer who is experienced in applying 
resinous flooring systems similar in material, design, and extent to those indicated for this 
Project, whose work has resulted in applications with a record of successful in-service 
performance, and who is acceptable to resinous flooring manufacturer. 
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1. Engage an installer who is certified in writing by resinous flooring manufacturer as 
qualified to apply resinous flooring systems indicated. 

2. Contractor shall have completed at least 10 projects of similar size and complexity. 

C. Source Limitations:  Obtain primary resinous flooring materials, including primers, resins, 
hardening agents, grouting coats, and topcoats, through one source from a single manufacturer, 
with not less than ten years of successful experience in manufacturing and installing principal 
materials described in this section.   Provide secondary materials, including patching and fill 
material, joint sealant, and repair materials, of type and from source recommended by 
manufacturer of primary materials. 

D. Manufacturer Field Technical Service Representatives: Resinous flooring manufacture shall 
retain the services of Field Technical Service Representatives who are trained specifically on 
installing the system to be used on the project. 

1. Field Technical Services Representatives shall be employed by the system manufacture 
to assist in the quality assurance and quality control process of the installation and shall 
be available to perform field problem solving issues with the installer. 

E. Mockups:  Apply mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Apply full-thickness mockups on 48-inch- (1200-mm-) square floor area selected by 
Architect. 

a. Include 48-inch (1200-mm) length of integral cove base. 

2. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion. 

F. Pre-installation Conference:  

1. General contractor shall arrange a meeting not less than thirty days prior to starting work. 

2. Attendance:  

a. General Contractor 

b. Architect/Owner's Representative. 

c. Manufacturer/Installer's Representative. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages and containers, with seals unbroken, bearing 
manufacturer's labels indicating brand name and directions for storage and mixing with other 
components. 

B. Store materials to prevent deterioration from moisture, heat, cold, direct sunlight, or other 
detrimental effects. 
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C. All materials used shall be factory pre-weighed and pre-packaged in single, easy to manage 
batches to eliminate on site mixing errors.  No on site weighing or volumetric measurements 
allowed. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with resinous flooring manufacturer's written instructions for 
substrate temperature, ambient temperature, moisture, ventilation, and other conditions 
affecting resinous flooring application. 

1. Maintain material and substrate temperature between 65 and 85 deg F (18 and 30 deg C) 
during resinous flooring application and for not less than 24 hours after application. 

B. Lighting:  Provide permanent lighting or, if permanent lighting is not in place, simulate 
permanent lighting conditions during resinous flooring application. 

C. Close spaces to traffic during resinous flooring application and for not less than 24 hours after 
application, unless manufacturer recommends a longer period. 

D. Concrete substrate shall be properly cured for a minimum of 30 days.  A vapor barrier must be 
present for concrete subfloors on or below grade.  Otherwise, an osmotic pressure resistant 
grout must be installed prior to the resinous flooring 

1.7 WARRANTY 

A. Manufacturer shall furnish a single, written warranty covering both material and workmanship 
for a period of one (1) one year from date of installation, or provide a joint and several warranty 
signed on a single document by material manufacturer and applicator jointly and severally 
warranting the materials and workmanship for a period of (1) one year from date of installation. 
A sample warranty letter must be included with submittal package or submittal package will be 
returned ‘revise and resubmit’. 

PART 2 - PRODUCTS 

2.1 RESINOUS FLOORING  

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, the following: 

B. Products:  Provide the following: 

1. EP-1: Stonhard, Inc.; Stonres RTZ®. Contact L. Chris Eicher 615.424.2224 or 
ceicher@stonhard.com 

C. System Characteristics: 

1. Color and Pattern:  As indicated in finish legend drawings. 
2. Wearing Surface:  Smooth. 
3. Integral Cove Base:  TBD inches (TBD”) height, integral base. 
4. Overall System Thickness:  3/16 inch. 

mailto:ceicher@stonhard.com
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D. System Components:  Manufacturer's standard components that are compatible with each other 
and as follows: 

1. Primer Coat: 

a. Material Basis: Stonhard Standard Primer. 
b. Resin:  (2) two component epoxy. 
c. Formulation Description:  100 percent solids. 
d. Application Method:  squeegee back roll. 
e. Number of Coats:  One. 

2. Primer Coat 2: 

a. Material Basis: Stonhard SL Primer. 
b. Resin:  (3) three component epoxy. 
c. Formulation Description:  100 percent solids. 
d. Application Method:  squeegee back roll onto wet standard primer. 
e. Number of Coats:  One. 

3. Body Coat: 

a. Material Basis: Stonres Mortar base. 
b. Resin: Urethane 
c. Formulation Description: Comprised of a (3) three-component mortar, consisting of 

pigmented urethane resin, curing agent, and selected, colored aggregates. 
d. Application Method:  Screed Rake 

 
1) Free-Flowing Mortar: Uniformly spread mortar over substrate using 

manufacturer's specially designed screed rake adjusted to manufacturer's 
recommended height.  Spike-roll the mortar to remove any rake lines, using 
manufacturer’s specially designed spike roller.  

2) Sanding: Sand surface of the cured mortar according to manufacturer’s 
recommended equipment and procedures. 

4. Grout coat:  

a. Material Basis: Stonres grout coat. 
b. Resin: Urethane 
c. Formulation Description: (2) two-component, 100% aliphatic, polyaspartic 

urethane. 
d. Type:  Clear 
e. Finish: gloss. 
f. Number of Coats: one. 

5. Topcoat: Chemical resistant and high UV stability. 

a. Material Basis: Stonseal CF7 clear flat. 
b. Resin: Aliphatic polyurethane. 
c. Formulation Description: (2) two-component, flat, aliphatic polyurethane topcoat. 
d. Type:  Clear 
e. Finish:  Matte. 
f. Number of Coats: two (2). 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 

EPOXY FLOORING  09672 - 5 

2.2 ACCESSORY MATERIALS 

A. Moisture Mitigation: Use kind and type recommended by the manufacturer, and compatible with 
the floor products listed. Allowances to be made if moisture transmission exceeds rates listed in 
section 3.1.B.3. Allowances to be made for Stonfil OP2 or Stondri MVT. 

B. Floor Strips: Use kind and type recommended by manufacturer, and compatible with floor 
products listed. Use strips for termination of floor and division of colors and patterns. See floor 
finish plan for location and patterns. Consult manufacturer’s product installation data for strip 
dimensions. 

C. Pitching and Leveling: Use a (3) three-component fast setting troweled epoxy grout or mortar. 
Resinous epoxy based grout or mortar designed for permanent repairs under flooring system. 
Stonhard, Stonset TG5 or Stonclad GS. See drawings for fill locations. Use standard drain 
details, saw cut and chase. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. General:  Prepare and clean substrates according to resinous flooring manufacturer's written 
instructions for substrate indicated.  Provide clean, dry, and neutral Ph substrate for resinous 
flooring application. 

B. Concrete Substrates:  Provide sound concrete surfaces free of laitance, glaze, efflorescence, 
curing compounds, form-release agents, dust, dirt, grease, oil, and other contaminants 
incompatible with resinous flooring. 

1. Mechanically prepare substrates as follows: 

a. Shot-blast surfaces with an apparatus that abrades the concrete surface, contains 
the dispensed shot within the apparatus, and recirculates the shot by vacuum 
pickup. 

b. Comply with ASTM C 811 requirements, unless manufacturer's written instructions 
are more stringent. 

2. Repair damaged and deteriorated concrete according to resinous flooring manufacturer's 
written recommendations. 

3. Verify that concrete substrates are dry. 

a. Perform in situ probe test, ASTM F 2170.  Proceed with application only after 
substrates do not exceed a maximum potential equilibrium relative humidity of 85 
percent. 

b. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with application 
only after substrates have maximum moisture-vapor-emission rate of 3 lb of 
water/1000 sq. ft. of slab in 24 hours. 

c. Perform additional moisture tests recommended by manufacturer.  Proceed with 
application only after substrates pass testing. 
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4. Verify that concrete substrates have neutral Ph and that resinous flooring will adhere to 
them.  Perform tests recommended by manufacturer.  Proceed with application only after 
substrates pass testing. 

C. Resinous Materials:  Mix components and prepare materials according to resinous flooring 
manufacturer's written instructions. 

D. Use patching and fill material to fill holes and depressions in substrates according to 
manufacturer's written instructions. 

E. Treat control joints and other nonmoving substrate cracks to prevent cracks from reflecting 
through resinous flooring according to manufacturer's written recommendations. Allowances for 
Stonproof CT5. 

3.2 APPLICATION 

A. General:  Apply components of resinous flooring system according to manufacturer's written 
instructions to produce a uniform, monolithic wearing surface of thickness indicated. 

1. Coordinate application of components to provide optimum adhesion of resinous flooring 
system to substrate, and optimum inter-coat adhesion. 

2. Cure resinous flooring components according to manufacturer's written instructions.  
Prevent contamination during application and curing processes. 

3. At substrate expansion and isolation joints, provide joint in resinous flooring to comply 
with resinous flooring manufacturer's written recommendations. 

a. Apply joint sealant to comply with manufacturer's written recommendations. 

B. Integral Cove Base:  High performance, mortar consisting of epoxy resin, curing agent and 
selected, graded aggregates blended with inorganic pigments,  high solids epoxy mortar 
system. Top coat with Stonkote GS4, pigmented epoxy top coat. 

C. Apply Standard and SL Primer over prepared substrate at manufacturer's recommended 
spreading rate wet on wet application. 

D. Free-Flowing Mortar:  Mix mortar material according to manufacturer's recommended 
procedures.  Uniformly spread mortar over substrate using manufacturer's specially designed 
screed rake adjusted to manufacturer's recommended height.  Spike roll the mortar to remove 
any rake lines, using manufacturer’s specially designed spike roller. 

  
F.      Sanding: Sand surface of the cured mortar according to manufacturer’s recommended equipment 

and procedures.  Thoroughly clean and vacuum the surface of the base once all sanding has 
been completed.  

 
G. Grout coat: Mix and apply two coats of grout coat sealer with strict adherence to manufacturer's 

installation procedures and coverage rates.   
 
H. Topcoat:  Mix and roller apply the matte, UV resistant topcoat with strict adherence to manufac-

turer's installation procedures and coverage rates. 
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3.3 TERMINATIONS 

A. Chase edges to “lock” the coating system into the concrete substrate along lines of termination. 

B. Penetration Treatment:  Lap and seal coating onto the perimeter of the penetrating item by 
bridging over compatible elastomer at the interface to compensate for possible movement. 

C. Trenches:  Continue coating system into trenches to maintain monolithic protection.  Treat cold 
joints to assure bridging of potential cracks. 

D. Treat floor drains by chasing the coating to lock in place at point of termination. 

3.4 JOINTS AND CRACKS 

A. Treat control joints to bridge potential cracks and to maintain monolithic protection. 

B. Treat cold joints and construction joints to bridge potential cracks and to maintain monolithic 
protection on horizontal and vertical surfaces as well as horizontal and vertical interfaces. 

C. Discontinue floor coating system at vertical and horizontal contraction and expansion joints by 
installing backer rod and compatible sealant after coating installation is completed.  Provide 
sealant type recommended by manufacturer for traffic conditions and chemical exposures to be 
encountered. 

3.5 FIELD QUALITY CONTROL 

A. Material Sampling:  Owner may at any time and any numbers of times during resinous flooring 
application require material samples for testing for compliance with requirements. 

1. Owner will engage an independent testing agency to take samples of materials being used.  
Material samples will be taken, identified, sealed, and certified in presence of Contractor. 

2. Testing agency will test samples for compliance with requirements, using applicable referenced 
testing procedures or, if not referenced, using testing procedures listed in manufacturer's 
product data. 

3. If test results show applied materials do not comply with specified requirements, pay for testing, 
remove noncomplying materials, prepare surfaces coated with unacceptable materials, and 
reapply flooring materials to comply with requirements. 

3.6 CLEANING, PROTECTING, AND CURING 

A. Cure resinous flooring materials in compliance with manufacturer's directions, taking care to 
prevent contamination during stages of application and prior to completion of curing process.  
Close area of application for a minimum of 18 hours. 

B. Protect resinous flooring materials from damage and wear during construction operation.  
Where temporary covering is required for this purpose, comply with manufacturer's 
recommendations for protective materials and method of application.  General Contractor is 
responsible for protection and cleaning of surfaces after final coats.  
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C. Cleaning:  Remove temporary covering and clean resinous flooring just prior to final inspection.  
Use cleaning materials and procedures recommended by resinous flooring manufacturer 

END OF SECTION 096723 
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DIVISION 9: FINISHES 
Section 09830: Elastomeric Coatings 
 
PART I. - GENERAL 
 
A. RELATED DOCUMENTS 
 
 1. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions apply to this Section. 
 
B. SUMMARY 
 
 1. This Section includes the following: 
 
  a. Riser Pit Coating / Sealer System. SC-3, Electrometric Sealed Concrete. 
  b. Application of elastomeric coating systems to surfaces scheduled, including prime 

coats, if required, and finish coats. 
  c. Maintenance and repair requirement for period of one (1) year from date of final 

acceptance. 
 
 2. Refer to "DATA SHEET" at the end of this section. 
 
C. SYSTEM PERFORMANCE REQUIREMENTS 
 
 1. Performance Requirements:  Provide elastomeric coating systems that comply with 

performance requirements specified when tested according to test methods indicated. 
 
  a. Elongation at Break:  Not less than 280 percent at 77 deg F (25 deg C) and not 

less than 50 percent at 0 deg F (minus 18 deg C) when tested according to ASTM 
D 412. 

  b. Low-Temperature Flexibility:  Passes a 1/8-inch, 180-degree mandrel bend at 
minus 15 deg F (minus 26 deg C) at 20-mil dry film thickness when tested 
according to ASTM C 711. 

  c. Water Vapor Transmission:  Not less than 2.0 perms when tested according to 
ASTM E 96. 

  d. Wind-Driven Rain Resistance:  No water penetration when tested according to 
procedures in Federal Specification TT-C-555, paragraph 4.4.7. 

  e. Minimum Dry Film Thickness per Coat:  Not less than 10 mils per coat. 
  f. Minimum Solids Content by Volume:  Not less than 60 percent. 
 
D. SUBMITTALS 
 
 1. General:  Submit the following according to Conditions of the Contract.  
 
 2. Product data for each elastomeric coating system specified. 
 
  a. Include technical information, basic materials analysis and instructions for handling, 

storage, and application. 
  b. List each coating material and cross-reference the specific coating application.  

Identify each material by manufacturer's catalog number and general classification. 
  c. Certification by the elastomeric coating system manufacturer that products 

supplied comply with local regulations controlling use of volatile organic 
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compounds (VOC's). 
 
 3. Samples for initial color selection in the form of manufacturer's color charts. 
   
 4. Product test reports from a qualified independent testing agency evidencing compliance of 

elastomeric coatings with requirements indicated based on comprehensive testing within 
the last two years of current product formulations. 

 
 5. Material certificates, in lieu of agency test reports, when permitted by the Architect, signed 

by the manufacturer certifying that each material complies with requirements specified. 
 
E. QUALITY ASSURANCE 
 
 1. Applicator Qualifications:  Engage an experienced applicator who has completed coating 

system applications similar in material and extent to those indicated for the Project that 
have resulted in construction with a record of successful in-service performance. 

 
 2. Single-Source Responsibility:  Provide primers and other undercoat material produced by 

the same manufacturer as the finish coats. 
 
  a. Notify the Architect of problems anticipated using coatings systems specified. 
 
 3. Field Samples:  The Architect will select one exterior wall surface for each substrate to 

represent surfaces and conditions.  Apply coatings to each surface according to the 
schedule, or as specified.  Provide full-coat samples on at least 100 sq. ft. until required 
color and texture are obtained. 

 
  a. After finishes are accepted, these surfaces will be used to evaluate the coating 

systems.  Final acceptance of colors will be from job-applied samples. 
 
F. DELIVERY, STORAGE AND HANDLING 
 
 1. Deliver elastomeric coating materials to the job site in the manufacturer's original, new, 

unopened packages and containers bearing manufacturer's name and label and the 
following information: 

 
  a. Name or title of material. 
  b. Manufacturer's name, stock number, and date of manufacture. 
  c. Contents by volume. 
  d. Thinning instructions (if permitted). 
  e. Application instructions. 
  f. Color name and number. 
  g. Handling instructions and precautions. 
 
 2. Store materials not in actual use in tightly covered containers at a minimum ambient 

temperature of 45 deg F (7 deg C) in a well-ventilated area.  Maintain containers used in 
storage of coatings in a clean condition, free of foreign materials and residue. 

 
  a. Protect elastomeric coating materials from freezing.  Keep storage area neat and 

orderly.  Remove oily rags and waste daily.  Take necessary measures to ensure 
that workmen and work areas are protected from fire and health hazards resulting 
from handling, mixing, and application. 
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G. PROJECT CONDITIONS 
 
 1. Temperature Conditions:  Apply coatings only when the temperature of surfaces to be 

coated and surrounding air temperatures are above 50 deg F (10 deg C), unless otherwise 
permitted by manufacturer's printed instructions. 

 
 2. Weather Conditions:  Do not apply coatings in snow, rain, fog, or mist; when the relative 

humidity exceeds 85 percent; at temperatures less than 5 deg F (3 deg C) above the dew 
point; or to damp or wet surfaces.  Allow wet surfaces to dry thoroughly and attain 
temperature and conditions specified before proceeding with or continuing coating 
operation. 

 
H. WARRANTY 
 
 1. Elastomeric Coating Warranty:  Submit a written warranty executed by the manufacturer, 

agreeing to repair or replace elastomeric coatings that fail within the warranty period.  
Failures include but are not limited to: 

 
  a. Water penetration through the coating. 
  b. Warranty period for elastomeric coatings is 5 years after the date of substantial 

completion. 
  c. The warranty shall not deprive the Owner or other rights the Owner may have 

under other provisions of the Contract Documents and will be in addition to and run 
concurrent with other warranties made by the Contractor under requirements of the 
Contract Documents. 

 
 2. In addition, the Contractor shall be responsible for all maintenance and repair , up to and 

including complete recoating of the Elastomeric Coating application areas in order 
to maintain coating in a like new state for a period of one (1) year after the date of 
final acceptance.   

 
PART II. - PRODUCTS 
 
A. MANUFACTURERS 
 
 1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

coating materials that may be incorporated in the Work include, but are not limited to, the 
following: 

  a. AM-750, Gulf Coast Paint. 
 
 2. See "DATA SHEET" at the end of this section. 
 
B. ELASTOMERIC COATING MATERIALS, GENERAL 
 
 1. Material Compatibility:  Provide crack fillers, primers, elastomeric finish coat materials, and 

related materials that are compatible with one another and the substrates under conditions 
of service and application, as demonstrated by the manufacturer based on testing and field 
experience. 

 
 2. Material Quality:  Provide the best quality grade of elastomeric coatings.  Materials not 

displaying manufacturer's identification as a best-grade product will not be acceptable. 
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  a. Proprietary Names:  Use of manufacturer's proprietary product names to designate 

colors or materials is not intended to imply that products of named manufacturers 
are required to be used to the exclusion of equivalent products of other 
manufacturers. 

 
 3. Colors:  Provide color selections made by the Architect from the manufacturer's full range 

of standard colors for elastomeric coating systems. 
 
C. CRACK FILLERS 
 
 1. Crack Fillers:  Provide the manufacturer's standard factory-formulated acrylic emulsion 

crack fillers that are compatible with the substrate and finish coat materials indicated. 
 
D. PRIMERS 
 
 1. Primers:  Provide the manufacturer's standard, factory-formulated prime coat materials that 

are compatible with the substrate and finish coats indicated. 
 
E. ACRYLIC ELASTOMERIC COATING 
 
 1. Finish Coats:  Provide factory-formulated, 100 percent acrylic elastomeric finish coating 

material compatible with the substrate and primer indicated.  Comply with requirements of 
FS TT-C-555. 

 
PART III. - EXECUTION 
 
A. EXAMINATION 
 
 1. Examine substrates and conditions under which elastomeric coating systems will be 

applied for compliance with requirements for application.  Surfaces to receive elastomeric 
coatings must be thoroughly dry before coatings are applied. 

 
  a. Notify the Architect in writing of anticipated problems using coatings specified with 

substrates primed by others. 
  b. Do not proceed with application until unsatisfactory conditions have been 

corrected. 
  c. Start of coating within a particular area will be construed as the Applicator's 

acceptance of surface conditions. 
 
B. PREPARATION 
 
 1. General:  Remove hardware, hardware accessories, plates, machined surfaces, light 

fixtures, and similar items that are not to be coated, or provide surface-applied protection 
prior to surface preparation and coating.  Remove these items, if necessary, to completely 
coat the substrates and adjacent surfaces.  Following completion of coating operations in 
each area, reinstall items removed, using workers skilled in the trades involved. 

 
 2. Cleaning:  Before applying coatings or other surface treatments, clean substrates of 

substances that could impair bond of coating systems.  Schedule cleaning and coating 
application so dust and other contaminates will not fall on wet, newly coated surfaces. 
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 3. Surface Preparation:  Clean and prepare surfaces to be coated according to the 
manufacturer's instructions for the particular substrate conditions, and as specified. 

 
  a. Cementitious Surfaces:  Prepare surfaces of concrete, concrete masonry, stucco, 

and similar surfaces to receive elastomeric coatings by removing efflorescence, 
chalk, dust, dirt, release agents, grease, oils, and similar conditions by water 
blasting followed by a clear water rinse. 

 
   (1) Remove mildew and neutralize surfaces according to the manufacturer's 

recommendations before patching materials are applied. 
   (2) If hardeners or sealers have been used to improve concrete curing, use 

mechanical methods for surface preparation. 
   (3) Determine alkalinity and moisture content of surfaces to be coated by 

performing appropriate tests.  Do not apply coatings over surfaces where 
moisture content exceeds that permitted in the manufacturer's printed 
directions. 

 
  b. Crack Repair:  Fill cracks according to manufacturer's recommendations prior to 

coating surfaces. 
  c. Deep Hairline Cracks:  Remove dust and dirt from around the crack, and remove 

mildew by sterilizing before filling.  Apply manufacturer's recommended primer to 
cracks before patching.  If shrinkage occurs after applying the crack filler, apply 
additional filler material to cracks before initially applying the elastomeric coatings. 

 
   (1) Cracks up to 1/16 Inch:  Clean the surface around the crack.  Apply primer 

penetrating the crack as deeply as possible, overflowing the crack 2 inches 
on each side.  When primer is dry, apply manufacturer's recommended 
sealant, forced well into the crack using a brush, putty knife, or trowel.  
Smooth edges around the crack over the primed area.  Allow for sealant 
shrinkage when applying. 

   (2) Cracks up to 3/8 Inch:  Open cracks to 1/4 to 3/8 inch wide and 1/8 inch 
deep.  Clean the crack and surrounding area removing dust, dirt, and other 
impurities.  Apply primer recommended by the manufacturer to the crack 
with a brush to obtain uniform coverage and spread approximately 2 
inches on each side of the crack.  Fill the crack with the manufacturer's 
recommended crack filler applied with a putty knife or trowel, and allow for 
shrinkage.  If excessive shrinkage occurs, reapply crack filler. 

 
 4. Material Preparation:  Carefully mix and prepare materials complying with the coating 

manufacturer's directions. 
 
  a. Stir materials before application to produce a mixture of uniform density, and as 

required during application.  Do not stir film that may form on surfaces into the 
material.  Remove film and, if necessary, strain the coating material before using. 

  b. If the manufacturer permits thinning, use only thinners recommended by the 
manufacturer, and only within the limits recommended by the manufacturer. 

 
C. APPLICATION 
 
 1. General:  Apply elastomeric coatings to exposed surfaces indicated.  Coating colors, 

surface treatments, and finishes are indicated in the Schedules in the Contract Documents. 
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  a. Colors:  Where an item or surface is not specifically mentioned in the Schedules, 
coat the same color as similar adjacent materials or surfaces.  If a color is not 
designated, the Architect will select a color from standard colors available. 

 
 2. Application Procedures:  Apply elastomeric coatings by brush, roller, or spray according to 

manufacturer's directions. 
 
  a. Brushes:  Use brushes best suited for the material being applied. 
  b. Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as 

recommended by the manufacturer for the material and texture required. 
  c. Spray Equipment:  Use airless spray equipment with orifice size as recommended 

by the manufacturer for the material and texture required. 
 
 3. Minimum Coating Thickness:  Apply each material no thinner than the manufacturer's 

recommended spreading rate.  Provide the total dry film thickness as recommended by the 
manufacturer. 

 
  a. The number of coats and film thickness required is the same regardless of the 

application method.  Do not apply succeeding coats until the previous coat has 
cured as recommended by the manufacturer. 

  b. Apply primers and finish coats by brush, unless manufacturer's instructions permit 
other types of applicators. 

  c. Wherever spray application is used, apply each coat to provide the equivalent 
hiding of brush-applied coats.  Do not double back with spray equipment 
building-up film thickness of two coats in one pass. 

 
 4. Prime Coats:  If recommended by the manufacturer, apply a prime coat to material being 

coated before applying finish coats. 
 
 5. Brush Application:  Brush out and work brush coats into surfaces in an even film.  Eliminate 

cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface 
imperfections.  Neatly draw glass lines and color breaks. 

 
 6. Spray Application:  Use spray equipment for application only when permitted by 

manufacturer's recommendations and governing ordinances. 
 
 7. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, 

refinish, or recoat work not complying with specified requirements. 
 
D. FIELD QUALITY CONTROL 
 
 1. The Owner reserves the right to invoke the following test procedure at any time and as 

often as the Owner deems necessary during the period when coating operations are being 
conducted. 

 
  a. The Owner will engage the services of an independent testing agency to sample 

the coating being used.  Samples of material delivered to the Project site will be 
taken, identified, sealed, and certified in the presence of the Contractor. 

  b. The testing agency will perform appropriate tests for the following characteristics as 
required by the Owner: 

 
   (1) Quantitative materials analysis. 
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   (2) Elongation at break. 
   (3) Tensile strength. 
   (4) Percent of recovery. 
   (5) Resistance to wind-driven rain. 
   (6) Water vapor transmission. 
   (7) Flexibility. 
   (8) Accelerated weathering. 
   (9) Impact resistance. 
   (10) Alkali resistance. 
   (11) Abrasion resistance. 
   (12) Mildew resistance. 
 
  c. If results show materials do not comply with requirements, the Contractor may be 

directed to stop work, remove noncomplying materials, pay for testing, recoat 
surfaces coated with rejected materials, or remove rejected materials from 
previously coated surfaces if, upon recoating with specified materials, the two 
coatings are not compatible. 

 
E. CLEANING 
 
 1. Cleanup:  At the end of each work day, remove rubbish, empty cans, rags, and other 

discarded materials from the site. 
 
  a. After completing work, clean glass and spattered surfaces.  Remove spattered 

coatings by washing, scraping or other methods, being careful not to scratch or 
damage adjacent finished surfaces. 

 
F. PROTECTION 
 
 1. Protect work of other trades from damage whether being coated or not.  Correct damage by 

cleaning, repairing, replacing, and recoating as acceptable to the Architect.  Leave in an 
undamaged condition. 

 
 2. Provide "Wet Paint" signs to protect newly coated finishes.  Remove temporary protective 

wrappings provided by others to protect their work after completing coating operations. 
 
  a. After construction activities of other trades are complete, touch up and restore 

damaged or defaced coated surfaces. 
 
G. COATING SCHEDULE 
 
 1. Provide the following coating systems for substrates indicated. 
 
  a. Apply additional coats, if undercoats or other conditions show through the final 

coat, until the cured film is of uniform coating finish, color, and appearance. 
 
 2. CONCRETE:  Two finish coats over primer with total dry film thickness not less than 20 

mils. 
 
  a. Primer:  Manufacturer's recommended primer. 
  b. First Coat:  Acrylic elastomeric coating. 
  c. Second Coat:  Acrylic elastomeric coating. 
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END OF SECTION 09830 
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SECTION 09900 

PAINTING MATERIALS 

All painting materials, including lead and oil, rubber or vinyl base paints, shellac, varnish and thinners shall 
be the top quality 
product only of the brand used. No second line paint products of any manufacturer will be allowed, and 
must not be delivered to the job site. All paint materials shall be mixed and applied strictly in 
accordance with the recommendations of the paint manufacturer. 
 
All paint materials used on this job shall be one of the following brands. The Architect will endeavor, 
wherever possible, to select colors from the Contractor's choice of the listed brands, but may upon 
occasion require a particular color or product for reason of convenience, adaptability, or application. 
 
Mobile Paint Co., PPG Industries, Benjamin Moore, Sto Corporation, Sherwin-Williams, Glidden, 
Baltimore Paint Co., Indurall, Devoe  
 
INSPECTION 
 
All work on which a coat of paint material has been applied must be inspected and approved by the 
Architect before the application of the succeeding specified coat, otherwise no credit for the applied coat 
will be given, and the Contractor automatically assumes the responsibility to recoat the work in question. 
The Contractor shall notify the Architect when surfaces are ready for inspection. 
 
RESPONSIBILITY 
 
Before starting work, this Contractor shall inspect surfaces to be painted and shall report to the General 
Contractor any defects found so that they may be corrected. Painting shall not be begun on walls and 
ceilings until all damaged spots are repaired by the Contractor. Beginning of the work shall constitute 
acceptance of the condition of the surfaces as satisfactory and this Contractor shall hereafter be 
responsible for the quality of the work, and any repainting necessary because of patching or repairing 
shall be done by this Contractor at no extra expense to the Owner. 
 
PREPARATION 
 
All spaces shall be broom clean before painting is started, and all surfaces to be painted shall be dry. 
Dust, dirt, grease, and other extraneous matter shall be removed from surfaces to be painted. 
 
After the first or priming coat is applied, all nail holes, cracks, etc. shall be filled with putty of a color to 
match that of the finish. Putty shall be brought flush with the adjoining surface in a neat and 
workmanlike manner. Putty shall be allowed to set before the second coat is applied. 
 
All metal surfaces shall be washed with mineral spirits to remove any dirt or grease. Where rust or scale 
is present, it shall be wire brushed or sandpapered clean before painting. Shop coats of paint that are 
marred or damaged shall be cleaned and touched up with metal primer. 
 
All finish woodwork shall be sanded smooth before priming, and shall be sanded lightly between coats 
with No. 00 Sandpaper. 
 
All doors shall have the top, bottom and all edges finished the same as the face of the doors, after they 
are fitted by the carpenter. 
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PROTECTION 
 
Lighting fixtures, electric switch and outlet plates, surface hardware, etc., shall be loosened and removed 
from contact with surfaces to be painted and shall be covered, protected, and reset upon completion of 
painting work. 
 
APPLICATION 
 
No painting shall be done in temperatures below 50 degrees F. Except as the manufacturer's directions 
specify otherwise, at least 24 hours shall be allowed between coats for drying. 
 
In general, all paint shall be done with brush or roller. No application of paint by spraying is to be done, 
with the exception of lacquer sealer coats, and special items such as grillework or registers requiring 
painting. 
 
Exterior painting shall not be done while the surface is damp, or during rainy or frosty weather. 
 
All closets and interior of all cabinets shall be finished the same as adjoining rooms, or as otherwise 
directed. The inside of all wood drawers shall be given one coat of pure white shellac and one coat of 
gloss trim varnish. 
 
CLEANING 
 
After completion of painting work, this Contractor shall remove all paint where it has been spilled, 
splashed, or splattered on surfaces including fixtures and glass windows. 
 
COLORS AND SAMPLES 
 
All paint colors will be selected by the Architect. Before any painting work is done, the Contractor will be 
furnished a complete set of color selections, and a schedule showing where the various colors go. 
 
The Contractor shall purchase only sufficient paint to cover surfaces noted below for samples, and shall 
not purchase additional materials until samples have been approved, or changes made to the 
satisfaction of the Architect and Owner. 
 
All spaces shall be painted with one coat only as a sample for inspection and approval. In the case of 
painted masonry and certain other materials, a portion of one wall or other surface may need to receive a 
second coat in order to properly show the color or finish. 
 
EXCEPTIONS 
 
The following are not to be painted: 
 
Surfaces listed in the Finish Schedule as "unpainted" All ceilings of acoustical materials 
All exterior concrete work (unless specifically noted) Aluminum, copper, brass, or stainless steel materials 
Prefinished materials. 
 
All other surfaces shall be painted. 
 
PAINTING SCHEDULE 
 
Furnish all labor and materials to perform all painting as shown on the drawings and specified herein. 
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Refer to drawings for specific materials requiring paint. 
 
All paint materials shall be first quality paint of the brand used. Latex, acrylic, and oil based materials by 
Glidden, Sherwin Williams, Mobile Paint Co., Benjamin Moore, and PPG Industries are approved. 
 
All coating for the exterior of the block CMU Substrates: 
High-Build Latex System[ MPI EXT 4.2K]: Dry film thickness of not less than 10 mils (0.25 mm). 
Prime Coat: As recommended in writing by topcoat manufacturer. 
Intermediate Coat: As recommended in writing by topcoat manufacturer. 
Topcoat: Latex, exterior, high build[, MPI #40]. 
 
 
Exposed steel columns in sales and stock areas, steel bar joists and beams, metal deck and other 
exposed steel in sales and stock room shall be painted. Touch-up damaged areas of shop coating 
caused by welding or cutting and clean to remove dirt, mud, cement, etc., on exposed members. 
 
Apply the following: 
 
All exterior concrete block shown to be painted - Base Coat: Sto Corporation 80804 Sto Primer 
Smooth, 4-8 wet mils. Finish Coats: 2 coats of Sto Corporation 80217 StoCoat Lotusan, 5-7 wet mils 
per coat. 
 
Exterior structural steel: 
 
Touch up Shop coat and exposed 
steel items 2 coats exterior oil base 
paint 
 
Exterior Galvanized Steel: 
 
Clean thoroughly 
Items 1 coat 
galvanized 
primer 
2 coats exterior oil base 

paint Interior Concrete and 

concrete: 

1 coat block filler block noted as 
painted 2 coats interior acrylic 
latex 
 
Interior gypsum board: 
 
1 coat primer noted as 

painted 2 coats 
interior acrylic latex * 

 
Interior walls noted as epoxy paint: 
 
1 coat primer or block filler 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001  

PAINTING  09900 - 4  

Epoxy paint 2 coats PPG-Pitt-
glaze or BLP Blip Tile 
 
Interior woodwork noted: 
 

1 prime coat as painted 
2 coats acrylic latex semi-gloss enamel* 

Interior metals, door frames, ladders, rails, bumpers and 

miscellaneous items: Touchup shop coat 
2 coats interior acrylic latex semi-gloss enamel* 
 
 
 
Interior doors stained: 
 
1-filler coat: carpenter wood filler natural 
color. 1-stain coat: interior oil stain 
fruitwood. 

1- sealer coat: fast dry sanding sealer clear. 
2- finish coats: polyurethane varnish hand rubbed satin clear. 

 
Interior structural steel: 
 
Touch up black shop coat on structural steel. 
 
Touch up all paint as required, including Sales Area columns, after cases and shelving are installed. 
 

* In all food prep or food service areas, only oil-based or epoxy paints are to be used. 
 

* Caulk gaps between gypsum board and wood trim as needed. 
 
 
 

END OF SECTION 
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DIVISION 10 SPECIALTIES 
 

SECTION 10010 MISCELLANEOUS SPECIALTIES  

FIRE EXTINGUISHERS 

Furnish and install 2½" rolled edge, semi-recessed, fire extinguisher cabinets, sized to house 
extinguishers indicated. 
Cabinets shall have clear anodized aluminum faces and doors, with full ¼" acrylic glazing, as 
manufactured by Larsen’s, J. L. Industries. 

 
Rouse’s will furnish and install fire extinguishers. 

 
DOCK BUMPERS AND PADS – Landlord provided, Landlord Installed 

 
 "Frommelt Industries" (Dubuque, Iowa) dock seal assembly with stationary head, 4 1/2" standard " 
armor pleats" 3 1/2" yellow guide strips, 40 ounce vinyl base fabric, and extended warranty. 

 
Dock bumpers to be "Durable Corporation" BG12-24. Bumper 
shall be 6" thick. See details on drawings. 
 
 

 
TOILET ROOM SIGNS 

 
Furnish and install Bakelite signs on doors or walls in locations listed. Signs shall be 2" high by 8" long, 
Black Bakelite with white engraved letters, similar to Spencer Industries, Philadelphia, Pa.  Stock 
Bakelite Signs, with holes and screws for mounting. Equal brand may be used.  Signs to have raised 
brailed characters that meet ADA requirements. Signs to be mounted as per ADA requirements. 

 
Install the following: 

 
One sign reading – “RESTROOM”. 
One sign reading - "MEN" for each Men’s Toilet Room. 
One sign reading - "LADIES" for each Women’s 
Toilet Room. One Handicapped Symbol sign for 
each toilet door -3 required. 
One sign reading – “EXIT” for mounting on or beside each exterior exit door – total of 5. 

 
 
 

END OF SECTION 
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SECTION 10531 ALUMINUM CANOPIES 
PART 1 GENERAL 

 
1.1 SECTION  INCLUDES 

 
A. Work in this section includes furnishing and installation of extruded aluminum overhead 

hanger rod style canopies. 
 

B. Related Items and Considerations: 
 

1. Flashing of various designs may be required. 
2. Determine wall construction, make-up and thickness. 
3. Ensure adequate wall condition to carry canopy loads where required. 
4. Consider water drainage away from canopy where necessary. 
5. Any necessary removal or relocation of existing structures, obstructions or materials. 

 
1.2 FIELD  MEASUREMENT 

 
A. Confirm dimensions prior to preparation of shop drawings when possible. 

 
B. If requested, supply manufacturer’s standard literature and specifications for canopies. 

 
C. Submit shop drawings showing structural component locations/positions, material dimensions 

and details of construction and assembly. 
 

1.3 PERFORMANCE   REQUIREMENTS 
 

A. Canopy must conform to local building codes. 
 

B. If require by local build official provide drawing and specifications stamped by a registered 
Engineer in the state where the project is located. 

C. Canopy shall be designed in accordance with the IBC 2009 for the 

following loads: Speed 3 second gust = 110 mph 
Importance factor = I 
Exposure = C 

 
1.4 DELIVER, STORAGE, HANDLING 

 
A. Deliver and store all canopy components in protected areas. 

 
1.5 SUBMITTALS 

 
A. Submit under provisions of Section 01340. 

 
B. Provide manufacturer's shop drawings, including fabrication and installation details. 

 
1.6 COORDINATION 

 
A. Provide necessary anchors, block outs, flashing and other items required to be built-in in 

ample time to avoid delays to the job. 
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PART 2 PRODUCTS 
 

2.1 MANUFACTURERS / PRODUCT 
 

A. Dittmer Architectural Aluminum; www.dittdeck.com; e-mail: denise@dittdeck.com 
 

B. Other acceptable manufacturers offering equivalent products. 
 

1. Peachtree Protective Covers, Inc.; www.peachtreecovers.com; e-mail: 
ppc@peachtreecovers.com 

2. Perfection Architectural Systems, Inc.; www.perfectionarch.com; info@perfectionarch.com 
3. Tennessee Valley Metals, Inc.; www.tvmetals.com 

 
C. Substitutions: Under provisions of Section 01600. 

 
2.2 MATERIALS: 

 
A. Decking and fascia shall be extruded aluminum, alloy 6063-T6, in profile and thickness 

shown in current Dittmer brochures. 
 

B. Hanger rods and attachment hardware shall be galvanized/zinc plated. 
 

C. Fascia shall be profile as shown on drawings (minimum metal thickness 0.125 inches). 
 

2.3 FINISHES 
 

A. Standard two-coat Kynar® ; to match Kawneer #29 Black anodized. 
 

2.4 FABRICATION 
 

A. All connections shall be mechanically assembled utilizing 3/16” fasteners with a minimum 
shear stress of 350 lb. Pre-welded or factory-welded connections are not acceptable. 

 
B. Decking shall be designed with interlocking extruded aluminum members with mechanical 

fasteners field applied to provide structural integrity for the completed assembly. 
 

C. Concealed drainage. Water shall drain from covered surfaces into integral fascia gutter and 
directed for front drainage. 

 
PART 3 EXECUTIONS: 

 
3.1 INSPECTION 

 
A. Confirm that surrounding area is ready for the canopy installation. 

 
B. Installer shall confirm dimensions and elevations to be as shown on drawings 

provided by canopy Manufacture. 
 

C. Erection shall be performed by an approved installer and scheduled after all concrete, masonry 
and roofing in the area is completed. 

mailto:denise@dittdeck.com
mailto:ppc@peachtreecovers.com
mailto:info@perfectionarch.com
http://www.tvmetals.com/
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3.2 INSTALLATION 

 
A. Installation shall be in strict accordance with manufacturer’s shop drawings. Particular 

attention should be given to protecting the finish during handling and erection. 
 

B. Installation: Canopies shall be installed according to approved plans and shop drawings and 
the entire structure shall be erected straight, true, and plumb in accordance with standard 
construction procedures. All joints and connections shall be tight and clean and all surfaces 
left in a clean condition, 

 
C. Drainage: Installed unit(s) shall have the following minimum pitch for water drainage of the roof: 

 
1. Up to 10' projection: 1/8" per foot. 
2. Over 10' projection: 1/4" per foot. 

 
D. After installation, entire system shall be left in a clean condition. 

 
END OF SECTION 
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SECTION 10801 TOILET ACCESSORIES 
 

DESCRIPTION 
 

Furnish and install in locations shown on the drawings or to be determined in the field, toilet accessories 
scheduled on the drawings. Installation shall be made by skilled workmen and without damage to 
surrounding surfaces. All items shall be mechanically fastened to wall (not adhesive) with concealed 
mountings. 

 
SUBMITTAL DATA REQUIRED 

 
Furnish 5 copies of catalog cuts of proposed accessories for approval by Architect 

before ordering. Before installation of accessories, consult with Architect on exact 

location each item is to be installed. 

END OF SECTION 
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DIVISION 11 EQUIPMENT 
SECTION 11000 TENANT FURNISHED EQUIPMENT 
Rouses will furnish various pieces of equipment to be incorporated in the job. 

 
EQUIPMENT FURNISHED AND INSTALLED BY ROUSE’S 

1. Pre-fabricated Coolers and Freezers 
2. Cooler Doors and Freezers Doors 
3. Shelving and Wood Fixtures 
4. Fire Extinguishers (Fire Extinguisher Cabinets are by the General Contractor). 
5. Soap Dispensers 
6. Intercom and Sound System 
7. Camera System (cable conduits by GC) 
8. Security System 
9. Telephone System (cable conduits by GC) 
10. Coin Star 
11. Cat 6a cable (conduit by GC) 
12. Emerson Control system (conduit for control wire by GC) 
13. Employee Lockers 
14. Millwork Items 
15. Décor Package 

 
EQUIPMENT FURNISHED BY ROUSE’S – RECEIVED, INSTALLED AND CONNECTED BY 
CONTRACTOR 

1. See Electrical and Mechanical Specifications and Drawings 
2. Office Safe 
3. Emergency Generators and Transfer Switches 
4. Heat Recovery Tank 
5. Water Filtration System 
6. Heat Lamps 
7. Exhaust hoods complete with supply/exhaust fans (duct by Mechanical Contractor) 
8. Compactor 
9. Stainless Steel Sinks – prep area locations 

 
EQUIPMENT FURNISHED AND INSTALLED BY ROUSE’S - CONNECTED BY CONTRACTOR 

1. Cooking Equipment 
2. Baler 
3. Refrigeration  Equipment 
4. Refrigerated Cases 
5. See Electrical Specifications and Drawings 
6. Check-Outs 
7. Exterior Signs 
8. Exterior Pylon Sign 
9. All case lighting 
10. ATM 
11. Scales, Wrappers, Slicers 
12. Hot Seafood Display 
13. Ice Machines 
14. Mist System @ Produce Cases 
15. Greeting Card/Book-Magazine fixture 
16. Coffee Grinder 
17. Chemical Dispensing System 
18. Food Process Equipment 
19. Freezer door heaters 
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OFFICE SAFE 
Rouse’s will have the safe to be installed in the Cash Control delivered to the job site during 
construction. The Contractor shall be responsible for unloading the safe (approximately 2500 pounds), 
storing and protecting it as necessary, and installing it in the Cash Control prior to framing the walls. 

 
The General Contractor will provide Rouses with a schedule of anticipated delivery dates for the above 
listed equipment. 

 
END OF SECTION 
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SECTION 11406 COOLERS AND COOLER INSULATION 
 

Rouse’s will furnish and install all coolers and related items. The contractor shall install concrete floor 
slabs in all cooler and prep areas, including concrete topping as shown on the plans at recessed floor 
slabs. 

 
The Contractor shall furnish and install the treated nailers, as detailed, at the centerline of all interior 
cooler walls; the Contractor will coordinate and verify the location of the wood nailers with the cooler 
manufacturer. 

 
Contractor is to install urethane foam insulation at top of all coolers where sprinkler hangers, electrical 
conduit, or other penetrations of cooler top have been made. Contractor shall caulk around all 
penetrations. 

 
Contractor shall connect freezer door circuits, freezer and cooler lighting and fan coils to electrical 
circuits as shown on the drawings or as required based on the specific freezer / cooler manufacturer 
configuration.  
 
The installer is responsible to perform the smoke test. A Rouses representative must be present when 
this test is performed.  

 
 

END OF SECTION 
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SECTION 220170 - OPERATION AND MAINTENANCE OF PLUMBING SYSTEMS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIRMENTS 

A. Closeout Submittal 
1. Operation and Maintenance Manuals: Include operation and maintenance manuals for all 

fixtures, equipment, and systems specified under Division 22. 

A. Shop Drawings 
2. As-Built Drawings: For recording installed conditions that deviate from design documents. 

1.2 OPERATING AND MAINTENANCE MANUAL 

A. The contents of operating and maintenance manual shall include the following: 
1. Project Information Cover:  Title of Project; Name and address of Owner, Design 

Professionals, Contractor of Record and Subcontractor; System name and specification 
references. 

2. Index:  Contents of the manual. 
3. Warranty Statements:  Furnish a warranty statement for each system, reiterating the 

terms of warranty identified within the Contract Documents, and identifying how the 
Owner is to obtain warranty service. Clearly identify which products are covered by 
Manufacturer warranties beyond the Contractor required minimum warranty period.  The 
term of manufacturer warranty shall also be identified (e.g., 1-year parts and labor). 
Identify the date that the warranty for the system starts.  This date shall be the date listed 
on the Certificate of Substantial Completion (if one was issued to the contractor 
specifically for the system) or the date listed on the Notice of Final Completion. Supply 
standard out-of-warranty service rates and service contact information. 

4. Bill of Materials:  List of products supplied, and serial numbers of each product. 
5. Product Datasheets and Shop Drawings:  Manufacturer datasheets and shop drawings 

for each product and system supplied. 
6. Manufacturer Owner / User Manuals:  Manufacturer’s Owner’s or User’s manual for each 

product, and Manufacturer’s Installation instructions and other documentation supplied 
with the product. 

7. Spare and Replacement Parts Schedule: 
a. Complete spare parts schedule for components of equipment furnished, which are 

not factory generic information, but accurate for the equipment provided. 
8. Maintenance Procedures:  Maintenance procedures for routine preventative maintenance 

and troubleshooting; disassembly, repair, and reassembly; testing, aligning and adjusting 
instructions. 

9. Function and Operating Descriptions:  Description of function, normal operating 
characteristics and limitations, performance curves, engineering data and tests, and 
complete nomenclature and commercial numbers of replacement parts. 

10. Operating Procedures:  Manufacturer's printed operating procedures including start-up, 
break-in, normal operating instructions, regulation, control, stopping, shutdown, and 
emergency instructions. 

11. Test Reports and Checklists:  Test reports, checklists, and other forms generated and 
completed for the Project. 
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12. Training Information:  Copy of training outlines/agendas, training session handouts, 
training sign-in sheets, and signed delivery receipt for each training session recording; 
Separate USB drive, labeled, for audio/video-recorded instructions to Owner, for 
operations and maintenance for each system. 

13. As-Built Drawings. 
14. Software:  Application and operating software documentation; Software licenses; 

Software service agreements; Manufacturer’s operating specifications; design user’s 
guide for software and hardware; Editable configuration files for system equipment; 
Software source code used in supplied products; Compiled versions of configuration files 
and source code; IP addresses of products configured to have static IP addresses; MAC 
addresses of products featuring network communication ports (wired and/or wireless); 
Network device names for products configured for DHCP; Software required for reviewing 
and editing supplied files. 

1.3 AS-BUILT DRAWINGS 

A. Obtain two complete sets of plumbing prints and use them to provide progress record drawings 
which are separate, clean, prints reserved for the purpose of showing a complete picture of the 
work as actually installed (including routing of conduit and cables). These drawings also serve 
as work progress report sheets. Make notations, neat and legible thereon daily as work 
proceeds. Make these drawings available for inspection at all times and keep them at the job at 
a location designated by the Owner's Representative. 

B. Maintain the clean, undamaged set of prints of drawings as well as a set of submittal drawings 
and coordination drawings. Mark the sets to show the actual installation where the installation 
varies from the Documents as originally shown.  Include locations of underground and 
concealed items if placed other than shown on the Documents. Where shop drawings are used, 
record a cross-reference at the corresponding location on the Drawings.  Give particular 
attention to concealed elements that would be difficult to measure and record at a later date. 

C. Show changes in:  size, type, capacity, etc., of material, device or piece of equipment, location 
of device or piece of equipment; location of source of building service systems; routing of piping, 
and/or other building services.  Record location of concealed equipment, plumbing service work, 
piping, and other work by indication of measured dimensions to each line from readily 
identifiable and accessible walls, column lines or corners of building.  Indicate approved 
substitutions, modifications, and actual equipment and materials installed. 

D. Affix near the titleblock on each drawing the Contractor’s Company Name(s), signature of 
Contractor’s Representative(s) and current date.  

E. For plumbing work installed below slabs, pavements, grade, etc., record location of nearby 
concealed water piping, sewers, wastes, vents, ducts, conduit and other piping, etc. by 
indication of measured dimensions to each line from readily identifiable and accessible walls or 
corners of building and from adjacent electrical work.  Show invert elevation of underground 
plumbing work relative to work installed by other trades. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 
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3.1 INSTRUCTION OF THE OWNER’S PERSONNEL 

A. Provide instruction in the proper operation and maintenance of equipment that requires routine 
servicing. Include the following: 
1. Review of operation and maintenance manuals. 
2. Required tools. 
3. Lubricants. 
4. Spare parts. 
5. Cleaning. 
6. Hazards. 
7. Warranties and maintenance agreements. 

B. Demonstrate equipment and systems operation including the following: 
1. Start-up. 
2. Shut-down. 
3. Emergency conditions. 
4. Safety procedures. 
5. Setpoint and schedule adjustments. 
6. Economy and efficiency adjustments. 

END OF SECTION 220170 
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SECTION 220501 - COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Shop Drawings 
1. Coordination Drawings: This contractor shall provide necessary coordination drawings 

required to make sure all disciplines are coordinated and fit into specified spaces (i.e. 
ceilings, chases, and all others).  It is the work of the contractor to prepare complete 
coordination drawings indicating exact location, clearances and penetrations of all items 
of all trades.   

B. Obtain the latest Rouse’s Design and Construction Standards document(s) from the Owner. 
Comply with all Owner-specific requirements in addition to requirements set forth in these 
specifications and accompanying drawings. Should there be a conflict, the Owner’s standards 
shall take precedence, unless prevailing codes and regulations mandate otherwise. 

1.2 GENERAL DIRECTION 

A. Submittal of a bid indicates that the contractor has examined the drawings, specifications, and 
had an opportunity to visit the site to be able to provide a comprehensive complete bid. 

B. The intent of these specifications and the accompanying drawings is to provide complete and 
workable systems as shown, specified and required by applicable codes.  Interpret these 
specifications in conjunction with the drawings and provide all work described. If work is shown 
on drawings and not mentioned in the specifications, or vice versa, it is to be included in the 
work the same as though clearly set forth by both. Should there be a conflict between the 
specifications and drawings, provide the greater quantity or better quality.  Immediately notify 
owner’s representative and design professional of such conflicts. 

C. The drawings that accompany these specifications are diagrammatic and although size and 
location of equipment is drawn to scale wherever possible make use of submittal data and verify 
all dimensions on site. Drawings may not reflect every offset, bend, tee, or elbow which may be 
required to install work in the space provided and avoid conflicts.  Follow the drawings as 
closely as is practical and install additional bends, offsets and elbows where required by site 
conditions and codes at no additional cost. Install all new work in such manner as to conform to 
the structure, avoid obstructions, provide required service clearances and preserve headroom.  
Do not scale from drawings, all measurements should be taken in the field. 

D. Coordinate all work with all other contractors and installers in addition to existing building 
obstructions and install accordingly. Comply with requirements of architectural drawings 
including but not limited to mounting height and locations. Fully research peculiarities and 
limitations of space available for installation of work with materials being provided. Work around 
material lead times to not extend project schedule.  

E. Complete work, or part(s) thereof, at times as may be designated by the Owner's 
Representative, so that it can be used for temporary or permanent use. Do not construe such 
use of the system as an acceptance of it by Owner. 
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F. During mobilization or construction, if an abnormal condition is uncovered either with existing 
conditions, equipment loads, submittal data, etc. bring these to the attention of the Design 
Professional for review. 

G. Owner's Representative or Design Professional may relocate devices prior to installation within 
a 20-foot limit at no additional charge. 

H. All piping shall be run as straight as possible and symmetrical with architectural items. Piping 
shall be concealed in pipe shafts, pipe spaces and furring wherever possible.  Piping installed 
before coordination with the other trades will be done at the contractor's risk. 

I. Phasing - Where the scope of work dictates that the project shall be constructed in phases, all 
costs shall be incurred by this contractor for any temporary work required so that previous 
phases can be operational while construction is being done to adjacent spaces. 

1.3 GENERAL STANDARDS 

A. Provide materials, installation methods, workmanship, testing, etc., in strict accordance with the 
latest edition of applicable standards and adopted codes, including (but not limited to) the 
following. 
1. State and/or local Building Codes. 
2. State and/or local Plumbing Codes. 
3. American Society of Test Materials (ASTM) 
4. Underwriters Laboratories (UL) 
5. American Gas Association (AGA) 
6. National Sanitation Foundation (NSF) 
7. American National Standards Institute (ANSI) 
8. National Electric Code (NEC) 
9. Building Code Seismic Relative Displacement Requirements 

1.4 PERMITS AND REGULATIONS 

A. Obtain and pay for permits, fees, certificates of inspection and approval, etc. required for this 
branch of the work. Furnish Owner with certificates of final inspection and approval prior to final 
acceptance of this branch of the work. 

B. Laws and regulations which bear upon or affect the various branches of this work shall be 
complied with by this contractor and are hereby made a part of this contract.   

1.5 DEFINITIONS  

A. Furnish - Procure, supply and deliver to project site, ready for installation, install and warrant 
(unless indicated otherwise on documents).  Include warranty expenses. 

B. Install - To supply labor, tools and incidental materials necessary to handle, store, mount, 
terminate, program, configure and adjust a product in order render the respective product and 
system fully operational and usable to the Owner for the intended purpose 

C. Provide - Furnish and Install.  Similar Terms: "include”, “shall”, “equip with”, “consisting of”. 

D. Equal or Equivalent - Determination of equivalency to be made by design professional for all 
products not listed as basis-of-design.  
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E. Substantial Completion - Where frontend documentation does not define, products and systems 
must be fully installed as designed, tested, adjusted, labeled, and functionally demonstrated to 
owner. 

1.6 REQUESTS FOR INFORMATION 

A. Submit all questions, requests for information (RFIs) and similar queries through the formally-
established RFI process for the project that has been accepted by the Owner’s Representative, 
Design Professionals, Prime Contractor and subcontractors. Submit as a PDF file. Do not 
submit as text in an email.  

1.7 AVAILABILITY OF ELECTRONIC DRAWINGS 

A. If expressly permitted by the Owner and the terms of the Contract, editable electronic drawings 
may be made available for the creation of shop and as-built drawings upon request. Drawings 
will be made available at the discretion of the Engineer. 

B. “Request Drawings” form can be accessed, filled out and submitted at http://www.klhengrs.com 
(right hand side of page - Contractor Resources).  Direct access to this form can be found here: 
https://apps.klhengrs.com/drawingrequests 

1.8 QUALITY ASSURANCE 

A. Contractor shall have a minimum five (5) years experience in the installation of systems similar 
to the systems specified.  Contractor, if requested, shall demonstrate his ability to perform all 
work to be included under the contract.  Assurance if requested, shall be in the form of a list of 
past projects of similar size and complexity and a list of six (6) references pertaining to those 
projects.  Failure to demonstrate these quality assurances shall be taken as a statement of the 
contractor’s inability to perform.  

1.9 WARRANTY / GUARANTEE  

A. Provide a warranty/guarantee in written form as part of O&M manual stating that all work, 
materials, equipment and parts are warranted to be free of defect for a minimum period of one 
year from the date of Substantial Completion. Warranty period and requirements may be 
expanded in drawings or subsequent specification sections. Repair or replace (owner’s option) 
any defects or failures at no cost to the owner within the warranty period. Issues arising within 
warranty period must be attended to in a timely manner and in no case exceed four (4) working 
days. State this in writing as part of O&M manual. Replace defective items to the satisfaction of 
the Owner's Representative and the Design Professional.  

PART 2 - PRODUCTS  

2.1 MATERIALS AND EQUIPMENT 

A. Provide materials that are new, full weight, and of the best quality. Obtain equipment, 
components and materials from single manufacturer for products of the same kind or category. 
Provide materials that are listed and labeled and marked for intended location and application.    

B. Provide basis of design products or listed products equivalent in quality, performance, 
aesthetics, and product support (factory and local) to that specified as basis of design. Products 

http://www.klhengrs.com/
https://apps.klhengrs.com/drawingrequests
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not basis of design are subject to review by the Design Professional and possible rejection. 
Listing of a product manufacturer by name alone as an equivalent manufacturer shall not 
equate all products offered by that manufacturer to the basis of design. 

C. Bear all costs incurred from deviation from basis-of-design materials, methods, labor, services, 
etc. Use of materials, methods, labor, services, etc. that deviate from the basis-of-design will be 
considered a statement that capacities, requirements, clearances, arrangements, performance, 
etc. have been checked, verified, found satisfactory, and align with intent of specified work and 
applicable codes and regulations. 

D. Should deviation from basis of design equipment impact other contractors scope of work it shall 
be the responsibility of this contractor to coordinate with and cover these costs in addition to 
their own. This specifically includes electrical deviations from basis of design.  

E. All manufacturer or contractor provided electrical disconnect switches shall comply with current 
National Electric Code requirements and rated to meet or exceed the overcurrent device serving 
the equipment. 

F. Products shall not contain asbestos, lead, mercury, or mercury compounds and shall be 
suitable for piping service fluids, materials, working pressures, and working temperatures. 
Potable-water piping and components shall be deemed lead-free and comply with NSF 61 and 
NSF 14. 

PART 3 - EXECUTION 

3.1 GENERAL DIRECTION 

A. Unless specifically indicated, provide all specified and drawn work as required to render all 
equipment and systems fully operational, including all ancillary, accessory, and support work. 
Install equipment and materials in strict accordance with manufacturer's written instructions. 

B. In cases where products / materials are furnished by Owner or others, provide the following 
services:  receive, transport and securely store materials on site; remove materials and 
components from packaging; assemble all materials and components per factory instructions; 
install, wire and connect materials and components as recommended by manufacturer for a 
fully operational installation. 

C. Remove and replace items that impede new work installation including but not limited to 
fencing, doors, gypsum, lift-out panels, and structures to provide pathway for moving equipment 
into place. 

D. Examine surfaces to receive products for suitable mounting conditions and verify compliance 
with installation tolerances and other conditions affecting performance of the work. Proceed with 
installation only after unsatisfactory conditions have been corrected. 

E. Equipment shall be installed in accordance with manufactures installation recommendations.  
Provide and maintain service, maintenance and operating clearances as required by the 
manufacturer. 

3.2 SUPERVISION AND WORKMANSHIP 
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A. Workmanship throughout shall conform to the standards of best practice and all labor employed 
must be competent and qualified to do all the work required. 

B. Contractor shall furnish the services of an experienced superintendent to be in constant charge 
of the work at all times. The superintendent's qualifications are subject to the review and 
acceptance by the Owner's Representative.  Utilize the same plumbing superintendent 
throughout the duration of the project. 

C. Provisions shall be made for owner’s representative or design professional to make rough-in 
and open ceiling inspections prior to covering up work. 

D. Coordinate sizes and locations of concrete bases with architectural and structural elements.  
Concrete base shall be provided with all equipment provided. 

E. Protect all piping, fixtures, and equipment exposed to physical damage. 

F. Handling Flammable Liquids:  Remove and dispose of liquids from existing gas piping according 
to requirements of authorities having jurisdiction. 

3.3 PROJECT CONDITIONS 

A. Do not interrupt existing utility service(s) to any facilitiy occupied by Owner or others until 
notification of no fewer than seven days in advance of proposed interruption of existing utility 
has been submitted to the Architect, Construction Manager, and/or Owner for approval.  It is the 
contractor’s responsibility to obtain written permission from the Architect and/or Owner prior to 
any interruptions of service.  Failure to perform the above shall result in contractor proceeding 
at their risk and accepting full responsibility for incorrect connections. 

3.4 CHANGE OF WORK 

A. In the event of revised scope or work formally issued through Change of Work order, contractor 
shall provide an itemized breakdown of pricing and receive approval prior to commencing work.    

3.5 ARCHITECTURAL COORDINATION ITEMS 

A. Cutting and Patching: 
1. Cut and drill all openings in roofs, walls, and floors required for the installation. Neatly 

patch all openings cut. Hold cutting and patching to a minimum by arranging with other 
contractors for all sleeves and openings before construction is started.  When 
drilling/cutting concrete slabs, utilize ground penetrating radar (GPR) and/or X-ray 
scanning equipment to verify the location is free from obstructions, including but not 
limited to: structural rebar/strands/tendons, electrical conduit/wiring, and/or 
piping/ductwork. 

B. Fire Caulking:  
1. Patching through fire rated walls and enclosures shall not diminish the rating of that wall 

or enclosure.  Patch shall be equal to rockwool, firestop, caulk or approved "rated" patch. 
2. Provide products equivalent to the following: 

a. For Floor Openings: 3M; Fire Barrier Sealant CP 25WB+ 
b. For Wall Openings: 3M; Fire Barrier Sealant CP 25WB+ 
c. Mineral Felt:   Rockwool; Firepro Firestop Compound 
d. For Insulated Pipes: 3M; Fire Sealant System CAJ5211 
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e. For Fill Areas:  3M; Fire Barrier Packing Material PM 4 
3. For larger openings where pipes penetrate fire rated enclosures that cannot be sealed 

with products described above, utilize approved UL products equal to 3M FireDam Spray 
200. 

C. Access Panels: 
1. Provide all access panels required for proper servicing of equipment. Provide fire rated 

access panels at fire rated assembly penetrations rated at or above the fire rating of the 
assembly. Provide frame as required for finish. Coordinate installation with General 
Contractor as they may elect to install access panel. Exact location(s) must be approved 
by the Architect. Minimum size to be 12" x 12", units to be 16-gauge steel, primed for 
paint, and locking device shall be screwdriver cam locks.  

2. For equipment above gypsum board or “hard ceilings”, provide equipment access panels 
sized to permit complete holistic removal of the unit in its entirety. Access panel shall also 
be sized to accommodate removal of the largest piece of equipment in the case where 
such access panel is used as a removal pathway for multiple pieces of equipment. 

3.6 PROTECTION OF SURFACES  

A. Make every effort to protect roofs, walls and floors from dust, debris, water, sewage, foot traffic, 
equipment, carts, lifts, etc. prior to and during construction phase(s).    

B. Make roof penetrations and install roof flashing in accordance with roofing manufacturer’s 
recommendations. Obtain written certification from roofing manufacturer that work has been 
performed properly and that roof warranty is intact. 

3.7 UTILITY VERIFICATION REQUIREMENTS 

A. Field verify locations of underground and aboveground utilities, or those otherwise obscured 
from view, in the vicinity of work prior to commencing work.  Utilize “811” call before you dig and 
hire locating service to identify, locate and mark remaining utilities and private lines. 

B. Camera scope and dye testing existing piping, ductwork and pathways to confirm existing 
conditions and use including, but not limited to, voltage, natural gas pressure, sanitary, storm, 
chilled water, steam, etc.) 

C. Obtain on-site approval from local utility prior to connecting to existing services. 

D. Failure to perform the above shall result in contractor proceeding at their risk and accepting full 
responsibility for incorrect connections. 

3.8 DELIVERY, STORAGE, HANDLING, AND PROTECTION 

A. Receive, inspect, store and protect all materials required for new work. Do not accept or install 
any product damaged in any way.  

B. Comply with all manufacturer guidelines and requirements for movement, storage, and 
protection of new work. All new work must be stored in a clean, dry place protected from 
weather and construction traffic. Maintain acceptable temperature and humidity per 
manufacturer recommendations. When stored inside or during transport through building, do not 
exceed structural capacity of the floor.  
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C. Coordinate and account for sizes of all new work included shipping materials with available 
openings. Account for rigging of all new work as required and as intended by manufacturer. 

D. Do not install work until work area is sufficiently weathertight, all wet work in area is complete 
and all work above is complete.   

E. Prior to installation, all products shall have the ability to be returned to the supplier or 
manufacturer after purchase and charged a reasonable restocking fee equal to a small portion 
of the cost. 

F. Protect all new work through construction from damage.  Take safeguards necessary to protect 
from damage. Items damaged during construction will not be accepted and shall be replaced 
with new. 

G. Remove and replace all materials that have been installed improperly, physically damaged, 
moisture or water damaged, or mold damaged. 

H. Fully remove all packaging materials inside and out prior to startup. 

I. Retain all shipping protective covers and protective coatings during storage. 

J. Fixtures and equipment being shipped and/or stored shall be covered with plastic sheeting and 
enclosed in a cardboard or wood crate. 

K. Protect drains throughout all phases of construction to avoid clogging with dirt or debris and to 
prevent damage from traffic or construction work. 

L. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

3.9 TEMPORARY SERVICE 

A. Temporary water, natural gas, drain/waste/vent, and/or storm systems: Provide, maintain and 
pay for all charges for temporary water, natural gas, sewer, and/or storm systems in all 
construction areas of the project, as may be deemed necessary to maintain building occupancy 
and/or operation during finishing operations and until date of final completion.  Use of 
permanent and existing building systems will not be permitted without prior written permission 
from the owner, architect, and engineer. 

3.10 EXCAVATING AND BACKFILLING 

A. Perform all excavation and backfilling required for admittance of work. Execute work safely 
providing slope sides, shoring and bracing as required for stability. 

B. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by excavation 
operations. Properly restore streets, sidewalks, concrete and blacktop surfaces that were 
broken during the excavation process. 

C. Remove materials of every nature encountered in obtaining indicated lines and grades as 
shown on drawings.  Excess excavated earth materials shall be removed from the site. 
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D. Where soft or poor load-bearing quality soils are found at the bottom of the trench, the trench 
shall be over-excavated by not less than two pipe diameters.   

E. Where trenches are over-excavated, or rock is encountered during excavation the trench shall 
be backfilled and compacted in 6” lifts to the bottom level of the bedding course with a 
sand/gravel mix with a maximum 3/8” particle size. 

F. Underground drainage piping shall be laid on a 6” of well-tamped bedding course of a 
sand/gravel mix with a maximum 3/8” particle size.  Bedding shall be scooped out at the bells or 
couplings to ensure the piping is well supported throughout its entire length.  Sand/gravel mix 
should be firmly compacted under, around, and above the pipe in 6” lifts to grade.  Compaction 
should be a minimum of 95 percent of standard proctor according to ASTM D698.   

G. Underground piping installations shall conform with ASTM D2321/F1668 and CISPI 301. 

A. Install piping materials in accordance with the manufacturer’s requirements and in conjunction 
with the standards referenced in this specification.  Installation methods shall comply with the 
more restrictive standards. 

3.11 STARTUP, TESTING AND ADJUSTMENTS 

A. Adjust fixtures, equipment, accessories, and moving parts to function smoothly and lubricate as 
recommended by manufacturer. 

B. Provide necessary power to fixtures, equipment, and accessories to ensure proper functionality. 

C. Complete installation and startup checks according to manufacturer's written instructions. 

D. Perform the following adjustments before operation: 
1. Check piping connections for tightness. 
1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation. 
4. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 
5. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use. 
6. Set pre-charge pressure on expansion and accumulator tanks. 
7. Adjust and set all temperature, pressure, and flow set points for all fixtures, equipment, 

and/or accessories as required by authorities having jurisdiction or manufacturers 
recommendations, whichever carries the highest importance. 

8. Charge and test for leaks all plumbing systems, rectify all installation issues prior to 
putting any systems into service. 

9. Test each all backflow-prevention assemblies according to authorities having jurisdiction 
and the device's reference standard. 

10. Perform the following startup checks for each pump before starting: 
a. Clean strainers on pump suction piping. 
b. Verify bearing lubrication. 
c. Verify that pump is free to rotate by hand. 
d. Verify that pump is rotating in the correct direction. 

11. Prime pump by opening suction valves and closing drains, and prepare pump for 
operation. 
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12. After electrical circuitry has been energized, start pumps to confirm proper motor rotation 
and pump operation. 

13. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment. 

14. Noise Test. 
15. Open discharge valve slowly. 

3.12 CLEANING EQUIPMENT AND PREMISES 

A. Vacuum, clean and wipe down all new work and equipment inside and out.  Exposed parts 
which are to be painted shall be cleaned of all foreign objects and prepped for paint.   

B. During the progress of work, clean up and leave the premises and portions of the building in 
which work has occurred in a clean and safe condition. Provide this cleaning on a per-shift 
basis. 

3.13 DEMONSTRATION / TRAINING 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain equipment. Refer to product specific specification for training 
types and duration. 

END OF SECTION 220501 
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SECTION 220503 - SUBMITTALS FOR PLUMBING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, Division 01 Specification Sections and Division 22 Common Work Results for 
Plumbing Piping apply to this Section. 

1.2 SUMMARY 

A. Section Includes: Administrative, content and format requirements for preparation and 
submission of submittals.   

B. Work of this Section is supplemental and additive to the requirements of Section 013300 where 
included in the Project Manual. 

1.3 PRICE AND PAYMENT PROCEDURES 

A. Payment in full or in part may be withheld from the Contractor for failure to comply with 
submittal requirements articulated in the Contract Documents. 

1.4 SUBMITTALS 

A. Submittals shall be furnished for each Section that includes one or more of the following 
elements of work: 
1. Supply of one or more products. 
2. Installation of one or more products. 
3. Integration of one or more products. 
4. Creation of one or more deliverable products. 
5. Labeling of one or more products. 
6. Contractor-based design or engineering of one or more products or systems. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Submittals shall be routed through established Project channels as identified by the Owner’s 
representative. 

B. Coordinate, assemble, title, transmit and track Project submittals. 

C. Label each submittal of each type similarly for consistency and so they appear as if prepared by 
the same entity.  Like-type submittals (e.g., Product Data) from different Sections shall feature 
the same appearance and organization as those of other Sections. 
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D. Submittals prepared by subcontractors or vendors shall not be accepted unless prepared in 
compliance with the Contract Documents and this specification. 

E. Submittal items listed in this Section represent the common items required to be supplied for the 
various specification Sections throughout the duration of the Project.  Individual Sections will 
vary and may include additional or lesser requirements. 

F. Designer reserves the right to require additional submittals or to waive select submittal 
requirements on a Section-by-Section basis.  Additional submittals shall be provided at the 
Contractor’s expense. 

G. The cost for preparation and transportation of submittals is Work of the Contract. 

H. Bind physical/hardcopy submittals together.  Do not submit loose or paper clipped documents. 

I. Supply separate submittals for each Specification Section.  Do not combine multiple Sections 
together into a single submittal, except where expressly directed within the Contract 
Documents. 

J. Where electronic submittals are required or permitted, comply with the requirements for 
electronic submittals as identified in the Contract Documents. 

K. Organize submittals as identified in the Contract Documents. 

L. Furnish submittals for different Specification Sections each with its own transmittal form.  A 
single transmittal shall not be used to identify submittals for more than one (1) Specification 
Section at a time.  This allows for tracking and processing efficiency, so that: 
1. Each Section may be reviewed simultaneously by different individuals, as appropriate. 
2. Individual Sections may be processed and returned more quickly than others when some 

Sections require longer review times. 
3. Submittals that are returned and marked as “Revise and Resubmit” do not cause 

submittals for other Sections to be also be resubmitted due to the fact that they were 
bound together as a single unit. 

M. Availability of Electronic Drawings 
1. Refer to Common Requirements specification section within this discipline for specifics in 

regards to obtaining electronic editable versions of drawings for the creation of shop and 
as-built drawings. 

3.2 SUBMITTAL TYPES 

A. The following are the common submittal types referenced in this Section: 
1. Quality Assurance (QA). 
2. Product Data (PD). 
3. Shop Drawing (SD). 
4. Training (TG). 
5. Field Observation Response (FO). 
6. Closeout Submittal (CO). 

3.3 SUBMITTAL SEQUENCE 

A. Quality Assurance Submittal: 
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1. When not expressly requested to be supplied with bid, the Quality Assurance submittal(s) 
shall be supplied upon request.  When requested the submittal shall be delivered to the 
Designer within 16 business hours. 

B. Product Data Submittal: 
1. Submit following contract award or notice of intent to award a contract.  Product data 

shall be submitted and reviewed prior to procurement of materials. 

C. Shop Drawing Submittal: 
1. Submit for review prior to commencement of fabrication and installation. 
2. Submit concurrently with Section-specific Product Data submittals. 

D. Training Submittal: 
1. Submit thirty (30) days prior to the first training session. 

E. Field Observation Report Submittal: 
1. Submit five (5) business days prior to punch list walkthrough. 

F. Closeout Submittal: 
1. Submit following completion of onsite work but not more than ten (10) business days 

following successful Acceptance Testing. 

3.4 SUBMITTAL IDENTIFICATION 

A. Identify each submittal uniquely.  

B. Identify each submittal by specification Section number, submittal type, and submittal iteration. 

C. The format for labeling the submittals shall be as follows: 
1. Section Number–Submittal Type Abbreviation–Submittal Iteration. 
2. Examples:   

a. First Product Data Submittal for section 224000: “224000-PD-00.” 
b. Revised Product Data Submittal for section 224000: “224000-PD-01.” 
c. Second Revised Product Data Submittal for 224000: “224000-PD-02.” 

3.5 SUBMITTAL CONTENTS 

A. All Submittals: 
1. Transmittal: 

a. Supply a dedicated transmittal for submittals for each individual Section. 
b. Itemize the specific submittals included by Section, submittal type, and iteration. 

2. Title Sheet: 
a. Include a separate title sheet with each submittal, of each type. 
b. Title sheets for each Section, for each submittal type, shall have the same 

appearance. 
c. Title sheets for product data submittals shall be 8-1/2 inches x 11 inches. 
d. Title sheets for drawings shall be the same size as the associated drawings. 
e. Create title sheets to have the appearance and information identified on the 

sample title sheet published at the end of this Section.   
3. Index: 

a. Include an index outlining and identifying the contents of the submittal. 
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b. The index for drawing submittals shall be incorporated onto the title sheet of the 
corresponding drawing set. 

4. Checklists: 
a. Include the checklist(s) published in the Contract Documents corresponding to the 

type of submittal being supplied.  Applicable checklists are found at the end of this 
Section and may also be found within individual Sections. 

5. Title Blocks: 
a. Drawing submittals shall be created on the Contractor’s, manufacturer’s, or 

vendor’s own title block.  The title blocks of the Owner, Architect, Engineer, 
Designer or their Consultants shall not be reproduced on any document (electronic 
or hardcopy) that is prepared or altered by the Contractor. 

6. Legend: 
a. Drawing submittals shall include a legend of symbology. 

7. Resubmittals: 
a. Resubmittals shall include a replica of the reviewer’s comments that necessitated 

the resubmittal, along with an accompanying item-by-item explanation of the 
actions taken and changes that will be found within the resubmittal. 

B. Quality Assurance Submittals: 
1. List of Subcontractors to be used on the Project along with a description of the role each 

will play on the Project. 
2. The last six (6) projects that the Contractor (and each proposed Subcontractor) has 

completed that are of similar scope, size and contract value.  References shall include: 
a. Owner’s name and current contact information. 
b. Project address. 
c. Description of the system(s) and scope of actual work performed. 
d. Monetary contract value of the Work performed. 

3. Financial Disclosure of the Contractor:  Prior to contract award, upon request. 
4. Product Datasheets Submittals: 

a. Separate manufacturer datasheets for each product. 
b. Datasheets shall be manufacturer originals or first generation printed versions (i.e., 

from PDF) of the manufacturer’s official electronic datasheet: 
1) Distributor modified, distributor branded, and/or html based “web” 

datasheets are not acceptable. 
2) Datasheets shall include size and technical support data. 

c. Where manufacturer’s datasheets depict multiple products, versions and options, 
indicate via highlighting, underlining, or with bold visible arrows the model(s), 
version(s) and option(s) being supplied.  Exact catalog number(s) shall be 
indicated. 

d. Each datasheet shall be labeled with the Section paragraph reference number.  
Datasheets shall include the Drawing reference when no specific paragraph 
reference exists within the Section. 

C. Shop Drawing Submittals: 
1. General: 

a. Drawing descriptions identify the required contents of common drawings required 
under the Contract. 

b. Drawings identified within individual Sections, along with any additional drawings 
deemed necessary by the Designer, are required. 

c. Drawing Scales: 
1) Floor plans shall be drawn to scale. 
2) Section drawings shall be drawn to scale. 
3) Elevation drawings shall be drawn to scale. 
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4) Details of physical items shall be drawn to scale. 
d. Sizes: 

1) Sheet sizes shall match the size of the Contract Drawings sheets, except 
where otherwise expressly requested or approved in advance by the 
Designer. 

D. Training Submittals: 
1. Proposed schedule. 
2. Training agendas for each session. 
3. Identification of personnel that will conduct training. 
4. Handouts proposed for distribution during training. 

E. Field Observation Report  Submittals: 
1. Written responses to Field Observation Reports supplied to the Contractor during the 

course of the Project: 
a. The response shall include a copy of the original Field Observation Report. 
b. The response shall include detail of the corrective action taken, the date the action 

was taken and the identity of the individual who took the action. 

F. Closeout Submittals: 
1. As-Built Drawings: 

a. General: 
1) Requirements for Shop Drawings apply to “As-Built” drawings. 

b. Required Drawings: 
1) Title Sheet. 
2) Floor Plans. 
3) As-built version of each Project shop drawing. 

c. Drawing Formats: 
1) Electronic Editable: Editable version using the native application used to 

create the file (e.g., Revit, AutoCAD). 
2) Non-Editable: PDF file format. 
3) Printed Hardcopy. 
4) Sheets shall be the same size and feature consistent title block information 

in the lower-right corner. 
d. Drawing Organization: 

1) Hardcopy drawings shall be bound together into logical sets, bound along 
the left edge of the sheets. 

2) The first page of the set shall include a detailed index and sheet-by-sheet 
description of each drawing sheet. 

2. Operation and Maintenance Manuals: 
a. Manual Format: 

1) Hard-cover 3-ring type binder. 
2) Front clear plastic cover pocket complete with Project and system 

Information insert. 
3) Clear plastic spine pocket with Project and system Information insert. 
4) Binder sized to suit the contents only, neither oversized nor undersized. 
5) Maximum binder thickness: 3 inches. 

b. Manual Contents and Organization: 
1) General: 

a) Separate binder (or binder set) for each system, labeled.  Provide no 
more than one system per binder (or binder set). 

b) Separate CD-ROM (or CD-ROM set) for each system, labeled.  
Provide no more than one system per CD-ROM (or CD-ROM set). 
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c) Do not overfill.  Binders shall not be filled beyond an easily usable 
capacity. 

d) Insert labeled tabs within binder to identify separate contents of the 
manual. 

e) Labeled sub-directories shall be created on the CD-ROM to label and 
separate contents for the manual. 

2) Project Information Cover: 
a) Title of Project. 
b) Name and address of Owner, Designer, Architect, Contractor of 

Record and Subcontractor. 
c) System name and specification references. 

3) Index: 
a) Contents of the manual. 

4) Warranty Statement: 
a) A warranty statement shall be included for each system.  The 

warranty statement shall reiterate the terms of warranty identified 
within the Contract Documents, as well as identify how the Owner is 
to obtain warranty service. 

b) The warranty statement shall clearly identify which products are 
covered by Manufacturer warranties beyond the Contractor required 
minimum warranty period.  The term of manufacturer warranty shall 
also be identified (e.g., 2 year parts and labor). 

c) A separate warranty statement shall be supplied for each system. 
d) Identify the date that the warranty for the system starts.  This date 

shall be the date listed on the Certificate of Substantial Completion (if 
one was issued to the contractor specifically for the system) or the 
date listed on the Notice of Final Completion. 

e) Supply standard out-of-warranty service rates and service contact 
information. 

5) Bill of Materials: 
a) List of products supplied. 
b) Serial numbers of each product. 

6) Product Datasheets (supply only in the electronic version of Operation and 
Maintenance Manual): 
a) Manufacturer datasheets for each product supplied. 

7) Manufacturer Owner / User Manuals: 
a) Manufacturer’s Owner’s or User’s manual for each product. 
b) Manufacturer’s Installation instructions and other documentation 

supplied with the product. 
8) Test Reports and Checklists: 

a) Test reports, checklists, and other forms generated and completed 
during the course of the Project. 

9) As-Built Drawings: 
a) The hardcopy manual shall contain reduced scale printed version 

(11x17) of system-specific drawings. 
b) The electronic manual shall contain electronic PDF version of the as-

built drawings. 

3.6 SUBMITTAL QUANTITY 

A. General: 
1. The quantity of submittals required shall be the greater of the following: 

a. Quantity identified within Division 01. 
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b. Quantity identified within the individual Section. 
c. Quantity identified herein. 

2. In addition to the Contract required quantity, the Contractor shall also submit any 
additional quantities required for its own use and records, and for distribution to other 
trades. 

3. The Designer shall retain a copy of each submittal received.  Others in the submittal 
communication chain may also retain copies. 

B. Product Data Submittals: 
1. Two (2) Hardcopies. 
2. One (1) Electronic. 

C. Shop Drawings Submittals: 
1. Two (2) Hardcopies. 
2. One (1) Electronic. 

D. Field Observation Report Submittals: 
1. Two (2) Hardcopies. 
2. One (1) Electronic. 

E. Samples Submittals: 
1. Two (2) Hardcopies. 
2. One (1) Electronic. 

3.7 SUBMITTAL REJECTION 

A. The following items are representative reasons that submittals may need to be revised and 
resubmitted: 
1. Binding submittals for multiple Sections together. 
2. Failing to supply separate transmittal for submittals for each Section. 
3. Failing to include a submittal title sheet. 
4. Failing to use and accurately complete the published title sheet. 
5. Failing to supply and accurately complete the submittal checklists. 
6. Failing to supply product data and shop drawings at the same time. 
7. Failing to supply product data sheets. 
8. Failing to supply product data sheets with the correct product and required accessories 

enumerated. 
9. Failing to supply shop drawings. 
10. Failing to supply shop drawings with required information. 
11. Failing to supply accurate information. 
12. Failing to supply relevant information required by the Specifications. 
13. Failing to supply products that are in compliance with the Specifications. 
14. Failing to supply the required information in the required format. 

3.8 RESUBMITTALS 

A. Revise and Resubmit: 
1. When a submittal is rejected and flagged as “Revise and Resubmit,” the entire submittal 

shall be reviewed, revised and resubmitted in totality. 
2. Resubmittals shall be checked for compliance with the Contract Documents, inclusive of 

requirements for submittals.  In addition, any comments and deficiencies identified by the 
reviewer shall be appropriately acted upon. 
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B. Exceptions Noted: 
1. When a submittal is flagged as “Exceptions Noted,” the specific actions identified shall be 

taken. 
2. If the reviewer’s comments include selective rejection of products, the resubmittal shall 

be limited to include those items commented upon. 

C. Resubmittals shall: 
1. Include a copy of the reviewer’s previous comments. 
2. Include a written description of the action(s) taken. 
3. Be labeled chronologically. 
4. Be inclusive of all corrective action identified by the previous reviewer. 

3.9 ELECTRONIC SUBMITTALS 

A. Electronic submittals shall only be permissible where electronic submittals are expressly 
required and where express approval for such has been granted. 

B. Electronic submittal files shall be compatible for opening and viewing with electronic PDF file 
readers that fully support and recognize the Adobe PDF Portable Document Format Standard, 
version 1.5. 

C. Major text within the files shall be electronically searchable using the search-for-text features of 
current generation Adobe PDF reader software.  Files shall be prepared in such manner that 
reviewers will have the option to search for and find words and phrases that appear within the 
document, electronically.  Documents featuring raster-based text and text that is otherwise not 
searchable shall not be acceptable.  This precludes the use of documents that have been 
electronically scanned and then converted to or embedded within an electronic file. 

D. The organization, contents, and labeling of information along with other requirements for 
submittals apply also to electronic versions of the submittals. 

E. Single File Submission: 
1. Option 1 – Single File, PDF Format: 

a. Single PDF file submittals shall be assembled from a series of individual files that 
are organized, indexed, bound together as one composite file that is bookmarked 
to aid the reviewer in navigating the content. 

b. The file shall feature a navigational tree of contents, organized by content groups 
(e.g., Title Page, Index, Datasheets, Shop Drawings).  Content groups shall be 
organized in the same relative order identified within the Contract Documents. 

c. Within each content group shall be the supporting elements of the group (e.g., 
product datasheets under the Datasheets group).  Each element of the content 
group shall appear separately as a subordinate element of the group (e.g., 
separate entry for each product datasheet, separate entry for each shop drawing), 
and viewable from the navigational contents tree. 

d. Under the Datasheets content group, individual product datasheet entries shall be 
identified by Make/Brand and Model.  Entries shall be organized in a sorted 
manner, first by make, then by model. 

e. If the resulting size of the composite PDF file exceeds 10 Megabytes, supply the 
submittal using the Single Zip File method instead, as described in this Section. 

f. The file name used to label the submittal shall be the section number followed by 
the submittal instance number for that Section (e.g., 224000-PD-01.pdf). 
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1) Where the Designer directs the supply of multiple zip files for a submittal, 
add additional text to the file name to identify that the file is part of a multi-
file set of submittals, as per the following examples: 
a) 224000-PD-01 (1 of 3).pdf 
b) 224000-PD-01 (2 of 3).pdf 
c) 224000-PD-01 (3 of 3).pdf 

2. Option 2 – Single File, Zip Format: 
a. Single Zip File submittals shall be assembled from a series of individual PDF files 

and file directories that are contained with a single compressed WinZip compatible 
“.zip” file. 

b. The file shall contain separate top-level directories that are used to group related 
content (e.g., 00-Title Page, 01-Index, 03-Datasheets, 04-Shop Drawings), with 
each directory appearing in the same relative order as that identified in the 
Contract Documents. 

c. Within each content group directory shall be separate PDF-compliant files 
featuring the information required (e.g., separate datasheet file for each product, 
separate file for each drawing). 

d. Product datasheet files shall be named using a consistent naming convention that 
enables those files to appear sorted and grouped when the file is opened for 
navigation, viewing or extraction by the reviewer. 

e. Product datasheet files shall be consistently named with the make/brand of the 
product, followed by model number, followed by any additional information 
beneficial. 

f. Consult the Designer for supplement instructions should the WinZip file exceed 50 
Megabytes in size. 

g. The file name used for the submittal shall be the Section number followed by the 
submittal instance number for that Section (e.g., 224000-PD-01.zip). 
1) Where the Designer directs the supply of multiple zip files for a submittal, 

add text to the file name that identifies the file is part of a multi-file set as per 
the following examples:  
a) 224000-PD-01 (1 of 3).zip 
b) 224000-PD-01 (2 of 3).zip 
c) 224000-PD-01 (3 of 3).zip 

END OF SECTION 220503
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SUBMITTAL TITLE SHEET 
EXAMPLE 

 (Form: Sub-1) 
 
 

PROJECT TITLE: 
Project Name Line 1 
Project Name Line 2 
Project Name Line 2 

 
 

SUBMITTAL TYPE: 
Product Data 

 
 

SECTION SUBMITTAL NUMBER 

224000.00-PD-00 
 
 
 

SECTION TITLE: 

Plumbing Fixtures 
 
 

Date Prepared: 
yyyy-mm-dd 

 

 
CONTRACTOR OF RECORD: 

Firm Name  
Address1  
Address 2 

City, State, Zip 
Phone (000) 000-0000, Fax (000) 000-0000 

Project Manager: Full Name 
PM E-Mail:  xxxxxxxx@xxxx.xxx 

 
 

SECTION SUBCONTRACTOR(S): 
 

Firm Name 
Address 1 
Address 2 

City, State Zip 
Phone (000) 000-0000 

Fax (000) 000-0000 
PM Name: Full Name 

PM E-Mail: xxxxxxxxx@xxxx.xx 

Firm Name 
Address 1 
Address 2 

City, State Zip 
Phone (000) 000-0000 

Fax (000) 000-0000 
PM Name: Full Name 

PM E-Mail: xxxxxxxxx@xxxx.xx 

mailto:xxxxxxxx@xxxx.xxx
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PRODUCT DATA SUBMITTAL 
CHECKLIST 

(Form: Sub-2) 
 
 
Each line below featuring text shall be supplied with an answer. 
 No Yes 
Transmittal   
   
Title Sheet   
  Project Name   
  Specification Section number   
  Submittal iteration number 
  (0 for first iteration, 1 + for each subsequent iteration (e.g., 224000-0, 224000-1)) 

  

  Contractor of Record identified   
  Sub-contractor / vendor / supplier name identified   
  Title Sheet appearance consistent with sample title sheet   
     
   
Checklists included   
   This checklist   
   Checklists from Section being submitted (where applicable)   
   
Previous submittal review, with contractor actions and comments   
    
Product Datasheets included   
  Datasheets are manufacturer originals   
  Datasheets for each product included   
  Section paragraph and/or Drawing reference on each datasheet   
  Product accessories and options identified   
  Products organized by paragraph (or alphabetically by brand)   
  No photocopies, faxes and other illegible datasheets included   
   
   
Shop Drawings included   
  Shop drawings accompany this product data submittal.   
   
This submittal contains product data for one Section only.   
   
   
 
 
This checklist serves as a simple and abbreviated reminder of the contents and format of the aforementioned submittal.  Refer 
to Section 220503 “Submittals for Plumbing” and each specific Section for additional submittal requirements.  Submittals are 
subject to rejection if this checklist is not accurately completed and provided along with the specified information. Reproduce 
this checklist and submit with each submittal for each Section. 
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SECTION 220505 - EXISTING CONDITIONS AND DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 DESCRIPTION OF WORK 

A. Prior to submitting a bid, the Plumbing Contractor shall perform a detailed walk-through field 
inspection, to review the existing structures and premises, to determine all existing conditions, 
equipment/ piping locations, etc. and shall make all necessary allowances for all required 
Plumbing related demolition and relocation work.  This pre-bid inspection by the Plumbing 
Contractor shall include inspection of all applicable accessible ceiling cavity, areas, etc. 

B. Should the Plumbing Contractor take any exceptions to providing any related demolition or 
relocation work, such exceptions shall be stated in detail within the Prime Contractor's bid.  No 
subsequent allowance to the contract cost shall be made for any insufficient allowances made 
by the Plumbing Contractor during bidding which may result from the Plumbing Contractor's 
failure to visit job site and review drawings. 

C. Demolition related work may not be specifically indicated on drawings but shall be included 
under base bid.  All Plumbing related demolition, relocation, etc. work, including work described 
herein, shall be under base bid. 

D. It is not the intent of these contract documents that existing conditions be accurately shown.  
Existing Plumbing work is shown to a limited extent on drawings and is shown for general 
planning reference only.  Such locations, etc. have been located from portions of contract 
documents which were prepared for previously installed work (not from "as-builts").  These 
locations are not guaranteed.  The successful Plumbing Contractor shall have access to all 
available existing building/system plans and specifications. 

E. The existing plumbing systems may be utilized only to the extent indicated herein or on 
drawings and/or as directed by Owner's representative in field. 

F. Routing of all new plumbing systems in existing buildings shall be approved by Owner's 
representative prior to installation. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 EFFECT ON ADJACENT OCCUPIED AREAS 
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A. Locate, identify, and protect existing Plumbing services passing through demolition areas and 
serving other areas outside the demolition limits.  Maintain services to areas outside demolition 
limits.  When services must be interrupted, install temporary services for affected areas.   

B. It is recognized that there may be some systems rendered inactive by demolition, causing 
disconnection of "downstream" branches, equipment, etc. which serve occupied areas.  It shall 
be the responsibility of the Plumbing Contractor to investigate these types of conditions (for all 
systems) prior to demolition.  Provide all necessary corrective Plumbing work prior to demolition 
to ensure that such "downstream" work remain permanently active throughout demolition, new 
construction and after project completion. 

C. All work and system shutdowns shall be carefully coordinated in advance with owner's 
representative and all affected trades so that normal building activities and other construction 
trades are minimally affected.  All required Plumbing related demolition and/or new construction 
work, which will affect any and all occupied areas (including those which are located outside the 
immediate area of project work) shall be performed at special times if/as directed by Owner's 
representative in field. 

D. All existing systems and components shall remain fully operational in all occupied spaces during 
all occupied periods. 

E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of 
dust and dirt to adjacent finished areas and/or other system components.  During cutting and 
patching operations, protect adjacent installations.  Remove protection and barriers after 
demolition operations are complete. 

3.2 WORK IN EXISTING SPACES 

A. General:  Care shall be taken when working in existing spaces so as not to damage existing 
walls and ceilings where work is being performed. 

B. Existing Ceilings:  Where work is being performed above ceilings, and the architectural 
drawings do not indicate ceiling modifications by the General Contractor, it shall be the 
responsibility of this contractor to remove and replace existing ceilings where work is being 
performed.  In those instances, all repair and installation of new grid, ceiling panels, etc shall be 
the responsibility of this contractor.  Match existing finishes. 

C. Walls & Floors:  It shall be the responsibility of this contractor to patch existing walls and floors 
and match existing finishes where work is being removed or installed and patching is being 
performed, unless noted otherwise on the architectural drawings. 

D. If asbestos, PCB's, or other hazardous materials are encountered in the course of the work, 
stop work in the vicinity of such materials and report their presence to the Owner. Owner will 
arrange for proper removal and disposal of hazardous materials. 

3.3 GENERAL DEMOLITION 

A. Provide complete Plumbing demolition as required for all systems throughout all project areas 
not indicated to be salvaged or saved.  Unless specifically noted otherwise on plans or 
determined otherwise during this contractor's pre-demolition survey, all abandoned existing 
Plumbing work in the project areas shall be disconnected and removed in its entirety by the 
Plumbing Contractor.  All related work shall comply with the notes specified herein.  
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B. Provide demolition work as required to clear and remove all existing Plumbing work to be 
abandoned and as required to accommodate all new work of all trades.  In general, remove 
existing related piping, control media, etc. back to nearest concealed accessible terminal or 
take-off "upstream".  Extend piping, etc. as required to accommodate new or relocated 
Plumbing work.   

C. Demolish all accessible previously abandoned, inactive and obsolete equipment, piping, etc.  All 
inaccessible materials embedded in floors, walls, and ceilings may remain if such materials do 
not interfere with new installations.  Coordinate all demolition work carefully with Owner prior to 
the start of construction. 

D. All demolished piping shall be capped back to active source(s) per contract drawings, even if 
source(s) are outside of the confines of the project area.  Coordinate all demolition work 
carefully with Owner prior to the start of construction. 

E. Perform cutting and patching required for demolition in accordance with the contract 
documents. 

F. All piping, etc. conflicting with construction related work of any and all trades shall be removed 
and/or relocated by the Plumbing Contractor as necessary and/or as directed by Owner's 
representative in the field.  Plumbing disconnections (and/or reconnections) for equipment to be 
removed (and/or relocated) shall be by the Plumbing Contractor.  This shall apply to all existing 
Plumbing work whether shown on drawings or not. 

G. Disposal and Cleanup:  Remove from the site and legally dispose of demolished materials and 
equipment not indicated to be salvaged. 

H. Provide new work as required to accommodate relocations, etc.  Routing of all new and piping 
in existing buildings shall be held tight to structure above wherever possible and shall be 
approved by owner's representative prior to installation. 

3.4 DISPOSITION OF REMOVED EQUIPMENT & MATERIALS 

A. Except where specifically noted otherwise herein or on drawings, all Plumbing work shown on 
new work plans shall be new. 

B. If required to accommodate construction related activities, remove and reinstall any conflicting 
fixtures, devices or equipment that are to remain.   

C. All abandoned materials removed during demolition and thereafter shall be referred to the 
Owner's representative for disposal instructions.  All materials which the Owner elects to retain 
shall be neatly stored at the site by the Plumbing Contractor as designated by the Owner's 
representative.  All materials which the Owner elects not to retain shall be disposed of by the 
Plumbing Contractor in a lawful manner. 

D. All fixtures, devices or equipment designated for salvage (removal and reuse, or for turning over 
to Owner) shall be disconnected and removed undamaged.  Disconnect all pigtails, etc. from 
equipment terminal points and carefully transport and neatly store same to a protected on-site 
storage location as directed in field.   

E. Components to be reused shall be cleaned (inside and out) and reinstalled where indicated on 
drawings.  Modify and/or extend related existing ductwork and/or piping as required.   
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F. Components turned over to Owner shall be neatly stored as groups by system type. 

3.5 PRE-EXISTING CODE VIOLATIONS 

A. All existing work which is accessed and/or used under this project shall be inspected and 
brought into compliance with current codes and standards by the Plumbing Contractor.  This 
shall apply only to the extent that such work is uncovered in the immediate project areas 
affected by demolition and/or new construction and only to the limited extent that it applies to 
pre-existing general installation methods (i.e. a missing hanger/support, a missing seal and 
other minor incidental work.  

B. If more extensive code or safety violations are discovered by the Plumbing Contractor, they 
shall be immediately brought to the attention (detailed in writing) of the Owner's representative 
along with the contractors proposed cost for corrections. 

3.6 INTERIM LIFE SAFETY WORK 

A. Provide interim fire protection (sprinkler) work in all demolition and construction areas for full 
code coverage.  Further definition will be provided in field if required.    

END OF SECTION 220505 
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SECTION 220516 - EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIRMENTS 

A. Product Data:   
1. Provide product datasheets for all products specified under this section. 
2. Include construction details, material descriptions, dimensions of individual components, 

finishes, rated capacities, operating characteristics, furnished specialties, and accesso-
ries. 

PART 2 - PRODUCTS 

2.1 PACKLESS EXPANSION FITTINGS 

A. Flexible-Hose Packless Expansion Fittings: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Flex-Hose Co., Inc. 
b. Flexicraft Industries. 
c. Metraflex, Inc. 

2. Description:  Manufactured assembly with inlet and outlet elbow fittings and two flexible-
metal-hose legs joined by long-radius, 180-degree return bend or center section of flexi-
ble hose. 

3. Potable water piping and components shall comply with NSF 14 and NSF 61. 
4. Sanitary flexible expansion joints shall comply with IAPMO IGC 304. 
5. Elbows:  304 Stainless Steel long radius 90º elbows. 
6. Flexible Hose: 321 Stainless Steel hose, 304 Stainless Steel braid and interlocking liner. 
7. Brass cleanout plugs (2). 
8. +- 8” of movement. 
9. 150 PSI working pressure at 70ºF. 
10. Flexible Hose:  Corrugated-metal inner hoses and braided outer sheaths. 
11. 304 Stainless Steel long radius 90º elbows.  
12. Expansion Fittings for Copper Tubing NPS 2 and Smaller:  Copper-alloy fittings with sol-

der-joint end connections. 
a. Bronze hoses and single-braid bronze sheaths with 450 psig at 70 deg F and 340 

psig at 450 deg F ratings. 
13. Expansion Fittings for Copper Tubing NPS 2-1/2 to NPS 4:  Copper-alloy fittings with 

threaded end connections. 
a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 300 psig at 70 

deg F and 225 psig at 450 deg F ratings. 
14. Expansion Fittings for Steel Piping NPS 2 and Smaller:  Stainless-steel fittings with 

threaded end connections. 
a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 450 psig at 70 

deg F and 325 psig at 600 deg F ratings. 
15. Expansion Fittings for Steel Piping NPS 2-1/2 to NPS 6:  Stainless-steel fittings with 

flanged end connections. 

http://www.specagent.com/LookUp/?uid=123456824130&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456807948&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456807950&mf=04&src=wd
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a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 200 psig at 70 
deg F and 145 psig at 600 deg F ratings. 

2.2 ALIGNMENT GUIDES AND ANCHORS 

A. Alignment Guides: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Adsco Manufacturing LLC. 
b. Flex-Hose Co., Inc. 
c. Hyspan Precision Products, Inc. 
d. Metraflex, Inc. 
e. U.S. Bellows, Inc. 

2. Description:  Steel, factory-fabricated alignment guide, with bolted two-section outer cyl-
inder and base for attaching to structure; with two-section guiding spider for bolting to 
pipe. 

B. Anchor Materials: 
1. Steel Shapes and Plates:  ASTM A 36/A 36M. 
2. Bolts and Nuts:  ASME B18.10 or ASTM A 183, steel hex head. 
3. Washers:  ASTM F 844, steel, plain, flat washers. 
4. Mechanical Fasteners:  Insert-wedge-type stud with expansion plug anchor for use in 

hardened portland cement concrete, with tension and shear capacities appropriate for 
application. 
a. Stud:  Threaded, zinc-coated carbon steel. 
b. Expansion Plug:  Zinc-coated steel. 
c. Washer and Nut:  Zinc-coated steel. 

5. Chemical Fasteners:  Insert-type-stud, bonding-system anchor for use with hardened 
portland cement concrete, with tension and shear capacities appropriate for application. 
a. Bonding Material:  ASTM C 881/C 881M, Type IV, Grade 3, two-component epoxy 

resin suitable for surface temperature of hardened concrete where fastener is to be 
installed. 

b. Stud:  ASTM A 307, zinc-coated carbon steel with continuous thread on stud un-
less otherwise indicated. 

c. Washer and Nut:  Zinc-coated steel. 

PART 3 - EXECUTION 

3.1 EXPANSION FITTING INSTALLATION 

A. Install mechanical expansion fittings at a minimum of every 100 feet on straight runs of all piping 
and where specifically indicated on drawings. 

B. Install flexible hose mechanical expansion fittings and/or expansion loops in any piping crossing 
a building expansion joint.  Coordinate these locations with the Architectural and Structural 
drawings. 

C. Install expansion fittings of sizes matching sizes of piping in which they are installed. 

http://www.specagent.com/LookUp/?uid=123456807984&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456807986&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456807992&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456807991&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456807995&mf=04&src=wd
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3.2 PIPE LOOP AND SWING CONNECTION INSTALLATION 

A. Connect risers and branch connections to mains with at least five pipe fittings including tee in 
main. 

3.3 ALIGNMENT-GUIDE AND ANCHOR INSTALLATION 

A. Install alignment guides to guide expansion and to avoid end-loading and torsional stress. 

B. Install one guide on each side of pipe expansion fittings and loops.  Install guides nearest to ex-
pansion fitting not more than four pipe diameters from expansion joint. 

C. Install second guide(s) at 10 to 14 pipe diameters from first guide.  Install intermediate guides 
spaced at the following distances for the indicated pipe size: 
1. 1 inch pipe: 11 feet 
2. 1-1/4 inch pipe: 14 feet 
3. 1-1/2 inch pipe: 17 feet 
4. 2 inch pipe: 23 feet 
5. 2-1/2 inch pipe: 27 feet 
6. 3 inch pipe: 33 feet 
7. 4 inch pipe: 37 feet 
8. 6 inch pipe: 47 feet 
9. 8 inch pipe: 62 feet 
10. 10 inch pipe: 75 feet 
11. 12 inch pipe: 85 feet 

D. Attach guides to pipe and secure guides to building structure. 

E. Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9 
and to prevent transfer of loading and stresses to connected equipment. 

F. Anchor Attachments: 
1. Anchor Attachment to Black Steel Pipe:  Attach with pipe hangers.  Use MSS SP-69, 

Type 42. 
2. Anchor Attachment to Copper Tubing:  Attach with pipe hangers.  Use MSS SP-69, 

Type 24, U-bolts bolted to anchor. 

G. Fabricate and install steel anchors by welding steel shapes, plates, and bars.  Comply with 
ASME B31.9 and AWS D1.1/D1.1M. 
1. Anchor Attachment to Steel Structural Members:  Attach by welding. 
2. Anchor Attachment to Concrete Structural Members:  Attach by fasteners.  Follow fas-

tener manufacturer's written instructions. 

H. Use grout to form flat bearing surfaces for guides and anchors attached to concrete. 

END OF SECTION 220516 
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SECTION 220517 - SLEEVES AND SLEEVES SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIRMENTS 

A. Product Data:   
1. Provide product datasheets for all products specified under this section. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

2.2 STACK-SLEEVE FITTINGS 

A. Description:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping 
ring, bolts, and nuts for membrane flashing. 
1. Underdeck Clamp:  Clamping ring with setscrews. 

2.3 SLEEVE-SEAL SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. Metraflex Company (The). 
4. Pipeline Seal and Insulator, Inc. 
5. Proco Products, Inc. 
6. Link-Seal Modular Seals 

B. Description:  Modular sealing-element unit, designed for field assembly, for filling annular space 
between piping and sleeve. 
1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include 

type and number required for pipe material and size of pipe. 
2. Pressure Plates:  Carbon steel. 
3. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of length re-

quired to secure pressure plates to sealing elements. 

2.4 SLEEVE-SEAL FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Presealed Systems. 
2. Advance Products & Systems, Inc. 
3. CALPICO, Inc. 
4. Metraflex Company (The). 
5. Pipeline Seal and Insulator, Inc. 

http://www.specagent.com/LookUp/?uid=123456801958&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801959&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801960&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801961&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801962&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816672&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801958&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801959&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801960&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801961&mf=04&src=wd
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6. Proco Products, Inc. 
7. Link-Seal Modular Seals 

B. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in 
concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match 
piping OD. 

2.5 GROUT 

A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hy-
draulic-cement grout. 

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 
1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and 
walls are constructed. 
1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 

sleeves. 
2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal 
system. 

D. Install rockwool and/or caulk between pipe and sleeve.  Material must meet all applicable fire 
ratings. 

E. Install sleeves for pipes passing through interior partitions. 
1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint.  Comply with requirements for sealants 
specified in Section 079200 "Joint Sealants." 

http://www.specagent.com/LookUp/?uid=123456801962&mf=04&src=wd
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F. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements for 
firestopping specified in Section 078413 "Penetration Firestopping." 

3.2 STACK-SLEEVE-FITTING INSTALLATION 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

B. Install fittings that are large enough to provide 1/4-inch annular clear space between sleeve and 
pipe or pipe insulation. 

C. Secure flashing between clamping flanges for pipes penetrating floors with membrane water-
proofing.  Comply with requirements for flashing specified in Section 076200 "Sheet Metal 
Flashing and Trim." 

D. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level. 

E. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is 
specified. 

F. Using grout, seal the space around outside of stack-sleeve fittings. 

G. Fire-Barrier Penetrations:  Maintain indicated fire rating of floors at pipe penetrations.  Seal pipe 
penetrations with firestop materials.  Comply with requirements for firestopping specified in Sec-
tion 078413 "Penetration Firestopping." 

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assem-
ble sleeve-seal system components, and install in annular space between piping and sleeve.  
Tighten bolts against pressure plates that cause sealing elements to expand and make a water-
tight seal. 

3.4 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls.  Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 
1. Exterior Concrete Walls above Grade: 
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a. Galvanized-steel-pipe sleeves. 
2. Exterior Concrete Walls below Grade: 

a. Cast-iron wall sleeves with sleeve-seal system. 
1) Select sleeve size to allow for 1-inch annular clear space between piping 

and sleeve for installing sleeve-seal system. 
3. Concrete Slabs-on-Grade: 

a. Cast-iron wall sleeves with sleeve-seal system. 
1) Select sleeve size to allow for 1-inch annular clear space between piping 

and sleeve for installing sleeve-seal system. 
4. Concrete Slabs above Grade: 

a. Stack-sleeve fittings 
b. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

5. Interior Partitions: 
a. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

END OF SECTION 220517 
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SECTION 220518 - ESCUTCHEONS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIRMENTS 

A. Product Data:   
1. Provide product datasheets for all products specified under this section. 
2. Clearly state model numbers on all submittals.  

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew fastener. 

B. Hinged or Split-Casting Brass Type:  With polished, chrome-plated finish and with concealed 
hinge and setscrew. 

C. Manufacturer’s:  Subject to compliance with requirements available manufacturer’s offering 
products that may be incorporated into the work include, but limited to the following: 
1. AWI 
2. Brass Craft 
3. Mcguire Manufacturing Co., inc. 
4. Watts 
5. Pro-Flo 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Provide escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Provide escutcheons with ID to closely fit around pipe, tube, and/or insulated piping and with 
OD that completely covers rough penetration opening of walls, ceilings, floors, casework, sur-
rounds, and countertops in finished spaces. 
1. Escutcheons for  

a. New piping with fitting or sleeve protruding from wall:  One-piece, deep-pattern 
type. 

b. New bare and/or insulate piping at wall, floor, and ceiling penetrations in finished 
spaces:  Hinged or split-cast, shallow-pattern type. 

c. Fixtures and valve bodies in finished spaces. 
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3.2 FIELD QUALITY CONTROL 

A. Replace broken, damaged, and/or missing escutcheons using new materials. 

END OF SECTION 220518 
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIRMENTS 

A. Product Data:  For each type of product. 
1. Include rated capacities, operating characteristics, material descriptions, and finishes. 
2. Clearly state model numbers on all submittals.  

1.2 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves:  Provide project valves from a single source and manufacturer. 

B. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 
1. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 

protective sleeve that allows operation of valve without breaking the vapor seal or disturb-
ing insulation. 

PART 2 - PRODUCTS 

2.1  BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Conbraco Industries, Inc.; Apollo Valves. 
b. Milwaukee Valve Company. 
c. NIBCO INC. 

2. Description: 
a. Standard:  MSS SP-110. 
b. Pressure Rating:  200 psi @ 250°F. 
c. Body Design:  Two piece. 
d. Body Material: Bronze, lead-free dezincification-resistant. 
e. Seats:  PTFE or TFE. 
f. Stem:  Bronze, blowout-proof. 
g. Ball:  Chrome-plated brass. 
h. Port:  Full. 
i. Adjustable packing gland. 
j. Vinyl-covered steel handle. 

2.2 BRONZE SPRING CHECK VALVES 

A. Y-pattern, Bronze Spring Check Valves with Bronze Disc rated 250 psi non-shock CWP: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. American Valve, Inc. 
b. Crane Co. 
c. Hammond Valve. 

http://www.specagent.com/LookUp/?uid=123456821152&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808164&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808165&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821409&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808254&mf=04&src=wd
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d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Red-White Valve Corporation. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 
a. Standard:  MSS SP-80, Type 3. 
b. CWP Rating:  250 psig. 
c. Body Material:  ASTM B 62, bronze. 
d. Ends:  Threaded or solder-type. 
e. Disc:  Bronze. 

2.3 WATER PRESSURE-REDUCING VALVES 

A. Water Regulators: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Cash Acme; a division of Reliance Worldwide Corporation. 
b. Conbraco Industries, Inc. 
c. Honeywell International Inc. 
d. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
e. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1003. 
3. Pressure Rating:  Initial working pressure of 150 psig. 
4. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approve for NPS 2-1/2 and NPS 3. 
5. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3. 

B. Water-Control Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. CLA-VAL. 
b. Flomatic Corporation. 
c. OCV Control Valves. 
d. Watts; a division of Watts Water Technologies, Inc.; Control Valves (Watts ACV). 
e. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Description:  Pilot-operated, diaphragm-type, single-seated, main water-control valve. 
3. Pressure Rating:  Initial working pressure of 150 psig minimum with AWWA C550 or 

FDA-approved, interior epoxy coating.  Include small pilot-control valve, restrictor device, 
specialty fittings, and sensor piping. 

4. Main Valve Body:  Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior 
epoxy coating; or stainless-steel body. 
a. Trim:  Stainless steel. 

2.4 AUTOMATIC BALANCING VALVES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Acorn Engineering Co. 
2. Caleffi, North America, Inc. 
3. ThermOmegaTech 

B. Body:   Bronze 

http://www.specagent.com/LookUp/?uid=123456808256&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808259&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821424&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823224&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808808&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823228&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823231&mf=04&src=wd
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C. Adjustable cartridge: stainless steel & copper 

D. Piston and Spring Assembly: 302 Stainless steel, tamper proof, self-cleaning and removable. 

E. Maximum CWP rating: 200 psi 

F. Maximum Operating Temperature: 195 deg. F. 

G. Standard: NSF/ANSI 61 

H. Integral and cartridge-style check with accessible screens to prevent backflow and to filter de-
bris from entering the valve. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made ac-
cessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 
size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Set ball and plug valves open to minimize exposure of functional surfaces. 

C. Orient check valves in correct direction of flow.   
1. Mount swing checks in a horizontal position so the check will swing into closed position in 

a no-flow situation. 
2. Spring checks can be mounted in the horizontal and vertical position. 

D. Locate valves for easy access and provide separate support where necessary. 

E. When feasible, install ball valves in horizontal piping with stem at or above center of pipe. 

F. Install valves in position to allow full stem and handle movement. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

GENERAL-DUTY VALVES FOR PLUMBING PIPING 220523 - 4 

G. Install water-control valves with inlet and outlet shutoff valves and bypass with globe valve. In-
stall pressure gages on inlet and outlet. 

H. Install check valves for proper direction of flow and as follows: 
1. Spring Check Valves:  In horizontal or vertical position. 

I. Provide union and isolation valve immediately upstream and downstream of each balancing 
valve. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

B. Set field-adjustable flow set points of balancing valves. Refer to drawings. 

3.4 DOMESTIC WATER VALVE SCHEDULE 

A. Where specific valve types are not indicated, the following requirements apply: 

B. Isolation/Control Valves 
1. All valves installed in domestic water piping 3” and smaller shall be ball valves. 

a. Ball Valves - 2 Inch and Smaller:  2-piece body. Provide extended valve stems for 
valves used on insulated lines.  Provide equal to Nibco Series 585-80-LF. 

b. Ball Valves – 3 Inch:  3-piece body. Provide extended valve stems for valves used 
on insulated lines.  Provide equal to Nibco Series 595-Y-LF. 

C. Check Valves 
1. Provide solder end check valves on each domestic hot and cold water service piping. 

Provide check valves equal to Nibcon T-480-Y-LF. 
2. Provide a spring (silent) check valve immediately downstream of the main water service 

reduced pressure backflow preventer when a booster pump is installed on the domestic 
water system. 

3. Provide check valve on each domestic Provide solder end check valves on domestic hot 
and cold water service piping. Provide check valves equal to Nibcon T-480-Y-LF. 

4. hot and cold water supply to thermostatic mixing valves, mop sinks and three compart-
ment sinks. 

5. Use check valves to maintain correct direction of domestic water flow to and from equip-
ment. 

D. System Drain Valves:  Lead-free hose-end drain valves. 

END OF SECTION 220523 
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIRMENTS 

A. Product Data:  For each type of product. 
1. Include construction details, rated capacities, material descriptions, dimensions of individ-

ual components and profiles, and finishes. 
2. Clearly state model numbers on all submittals.  

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including compre-
hensive engineering analysis by a qualified professional engineer, using performance require-
ments and design criteria indicated. 

B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall with-
stand the effects of gravity loads and stresses within limits and under conditions indicated ac-
cording to ASCE/SEI 7. 
1. Design supports for multiple pipes, including pipe stands, capable of supporting com-

bined weight of supported systems, system contents, and test water. 
2. Design equipment supports capable of supporting combined operating weight of sup-

ported equipment and connected systems and components. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 
1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped. 
3. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to sup-

port bearing surface of piping. 
4. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon or stainless 

steel. 

B. Copper Pipe Hangers: 
1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 

components. 
2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel. 
3. For vertical piping NPS 2 and smaller: Van (Bell) hangers; Carbon steel, copper plated 

with epoxy coating and stainless steel screw. Size to match pipe size. 

C. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Anvil International, Inc. 
2. Elcen Metal Products Co. 
3. PHD Manufacturing, Inc 
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4. National Pipe Hanger Corp. 

2.2 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts. 

2.3 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. ERICO International Corporation. 
2. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 
3. Rilco Manufacturing Co., Inc. 

B. Insulation-Insert Material for Cold Piping:  Water-repellent treated, ASTM C 552, Type II cellular 
glass with vapor barrier. 

C. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium 
silicate with 100-psig minimum compressive strength. 

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 
air temperature. 

2.4 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement con-
crete with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Hilti, Inc. 
b. ITW Ramset/Red Head 
c. MKT Fastening, LLC 
d. Powers Fasteners. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated or stainless-steel anchors, for 
use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropri-
ate for supported loads and building materials where used. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Hilti, Inc 
b. ITW Ramset/Red Head 
c. MKT Fastening, LLC 
d. Powers Fasteners 

  

http://www.specagent.com/LookUp/?uid=123456808525&mf=04&src=wd
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2.5 PIPE STANDS 

A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of manufac-
tured corrosion-resistant components to support roof and floor-mounted piping. 

B. Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped 
cradle to support pipe, for floor and roof installations without membrane penetration. 

C. High-Type, Single-Pipe Stand: 
1. Description:  Assembly of base, vertical and horizontal members, and pipe support, for 

floor and roof installations without membrane penetration. 
2. Base:  Plastic or stainless steel. 
3. Vertical Members:  Two or more cadmium-plated-steel or stainless-steel, continuous-

thread rods. 
4. Horizontal Member:  Cadmium-plated-steel or stainless-steel rod with plastic or stainless-

steel, roller-type pipe support. 

D. High-Type, Multiple-Pipe Stand: 
1. Description:  Assembly of bases, vertical and horizontal members, and pipe supports, for 

floor and roof installations without membrane penetration. 
2. Bases:  One or more; plastic. 
3. Vertical Members:  Two or more protective-coated-steel channels. 
4. Horizontal Member:  Protective-coated-steel channel. 
5. Pipe Supports:  Galvanized-steel, clevis-type pipe hangers. 

E. Curb-Mounting-Type Pipe Stands:  Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof 
curb. 

F. Manufacturers:  Subject to compliance with these specifications, pipe support systems shall be 
Dura-Blok; Cooper B-Line, Inc., Anvil International, MIFAB. 

2.6 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

B. Domestic-Water Heater Stands:  Manufacturer's factory-fabricated steel stand for floor mount-
ing, capable of supporting domestic-water heater and water. 

C. Domestic-Water Heater Mounting Brackets:  Manufacturer's factory-fabricated steel bracket for 
wall mounting, capable of supporting domestic-water heater and water. 

D. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

E. Provide lateral bracing, to prevent swaying, for equipment supports. 

F. Concrete bases shall extend at least 4” beyond the bed or frame of the supported machine. 
Equipment bases shall have straight and finished sides and a 1”-45 degree chamfer at the top. 
Reinforcing steel bars (Type #4) shall be placed in a grid pattern in both directions of the base 
spaced at 12” on center. 
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2.7 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galva-
nized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and non-
metallic grout; suitable for interior and exterior applications. 
1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. General:  Install hangers, supports, clamps and attachments to support piping properly from 
building structure.  Arrange for grouping of parallel runs of horizontal piping supported together 
on field-fabricated, heavy-duty trapeze hangers where possible.  Where piping of various sizes 
is supported together by trapeze hangers, space hangers for smallest pipe size or install inter-
mediate supports for smaller diameter pipe as specified above for individual pipe hangers. 

B. Do not suspend hangers from roof decks. Suspend from roof trusses, joists and joist girders 
only at panel points and at top chords unless otherwise indicated. 

C. All piping hangers in exterior spaces, such as parking garages, exposure to high humidity, etc., 
or in interior swimming pool areas shall be galvanized. 

D. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

E. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish. 

F. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

G. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and attachments for 
general service applications. 

H. Use padded hangers for piping that is subject to scratching. 

I. Where piping is close to floor or roof, support on adjustable pipe support. 

J. All plumbing equipment shall have concrete bases and/or structural steel supports and shall be 
provided by this contractor. 

K. The use of pumps or other equipment as piping supports shall be prohibited.  All such connect-
ors and their supports shall be independently supported from the building structure and in-
spected and approved by the Engineer before bolting. 
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L. Piping connections to all equipment with moving parts shall be isolated with braided copper or 
stainless steel flexible links, which shall be selected to absorb the deflection on the isolating 
members. 

M. Use thermal-hanger shield inserts for insulated piping and tubing. 

N. Hanger and support types: 
1. Hangers: Provide adjustable, Steel Clevis Hangers (MSS Type 1) for suspension of non-

insulated or insulated, stationary pipes. 
2. Horizontal-Piping Clamps: Provide Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps 

(MSS Type 3) for suspension of pipes requiring clamp flexibility and up to 4 inches of in-
sulation. 

3. Vertical-Piping Clamps:  Provide extension pipe or Riser Clamps (MSS Type 8) for sup-
port of pipe risers. 

O. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 
1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 

P. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 
1. Inserts: 

a. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to sus-
pend pipe hangers from structural concrete ceiling. 

2. Clamps: 
a. C-Clamps (MSS Type 23):  For structural shapes. 
b. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 
3. Miscellaneous: 

a. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of steel 
beams if loads are considerable and rod sizes are large. 

b. Welded-Steel Brackets:  For support of pipes from below or for suspending from 
above by using clip and rod.  Use one of the following for indicated loads: 
1) Light (MSS Type 31):  750 lb. 
2) Medium (MSS Type 32):  1500 lb. 
3) Heavy (MSS Type 33):  3000 lb. 

c. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
d. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to lin-

ear horizontal movement where headroom is limited. 

Q. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sec-
tions, install the following types: 
1. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to 

prevent crushing insulation. 
2. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

R. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not speci-
fied in piping system Sections. 

S. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attach-
ments where required in concrete construction. 
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T. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, sup-
ports, clamps, and attachments as required to properly support piping from the building struc-
ture. 

U. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for 
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze 
pipe hangers. 
1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 

install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 
supported.  Weld steel according to AWS D1.1/D1.1M. 

V. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

W. Fastener System Installation: 
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 

than 4 inches thick in concrete after concrete is placed and completely cured.  Use oper-
ators that are licensed by powder-actuated tool manufacturer.  Install fasteners according 
to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions. 

X. Pipe Stand Installation: 
1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on 

smooth roof surface.  Do not penetrate roof membrane. 
2. Curb-Mounted-Type Pipe Stands:  Assemble components or fabricate pipe stand and 

mount on permanent, stationary roof curb.  See Section 077200 "Roof Accessories" for 
curbs. 

Y. Install hangers and supports to allow controlled thermal movement of piping systems, to permit 
freedom of movement between pipe anchors, and to facilitate action of expansion joints, expan-
sion loops, expansion bends, and similar units. 

Z. Install lateral bracing with pipe hangers and supports to prevent swaying. 

AA. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, guides, expansion joints, strainers 
and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

BB. Provide pipe rollers for hot water mains. Provide pipe rollers approved equal to Anvil Fig. 171, 
175, 177, 181 and 271. 

CC. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

DD. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

EE. Insulated Piping: 
1. Attach clamps and spacers to piping. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 - 7 

a. Clamps: Attach clamps, including spacers (if any), to piping with clamps projecting 
through insulation. Do not exceed pipe stresses allowed by manufacturer. 

b. Piping Operating above Ambient Air Temperature:  Clamp may project through in-
sulation. 

c. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield in-
sert with clamp sized to match OD of insert. 

d. Do not exceed pipe stress limits allowed by ASME B31.9 for building services pip-
ing. 

2. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 
shall span an arc of 180 degrees. 
a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribu-

tion plate for pipe NPS 4 and larger if pipe is installed on rollers. 
3. Shields: 

a. Install protective galvanized steel shields, MSS Type 40, on insulated piping 
smaller than 2-inch NPS. Shields shall span an arc of 180 degrees and shall be a 
minimum of 12-inches in length. 

b. Install thermal-hanger shield inserts on all insulated piping 2-inch NPS and larger. 
4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick. 
b. NPS 4:  12 inches long and 0.06 inch thick. 
c. NPS 6:  18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick. 

5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 
6. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 
7. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 
8. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
9. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

10. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

11. Base of Vertical Piping:  MSS Type 52, spring hangers. 

FF. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling. 

GG. Support vertical piping and tubing at base and at each floor. 

HH. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

II. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 
1. NPS 1-1/4:  72 inches with 3/8-inch rod. 
2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
3. NPS 2-1/2:  108 inches with 1/2-inch rod. 
4. NPS 3 and NPS 4:  10 feet with 1/2-inch rod. 

JJ. Install supports for vertical copper tubing every 10 feet. 

KK. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod 
diameters: 
1. NPS 1-1/2 and NPS 2:  48 inches with 3/8-inch rod. 
2. NPS 3:  48 inches with 1/2-inch rod. 
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3. NPS 4 and NPS 5:  48 inches with 5/8-inch rod. 
4. NPS 6 and NPS 8:  48 inches with 3/4-inch rod. 
5. NPS 10 and NPS 12:  48 inches with 7/8-inch rod. 

LL. Install supports for vertical PVC piping every 48 inches. 

MM. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 

3.2 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment sup-
ports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; ap-
pearance and quality of welds; and methods used in correcting welding work; and with the fol-
lowing: 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so con-

tours of welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.5 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immedi-
ately after erecting hangers and supports.  Use same materials as used for shop painting.  
Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 
1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 
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B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint on miscellaneous metal are specified in Section 099113 "Exterior Painting", Sec-
tion 099123 "Interior Painting" or Section 099600 "High-Performance Coatings." 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvaniz-
ing-repair paint to comply with ASTM A 780. 

3.6 HANGER AND SUPPORT SCHEDULE 

A. Piping: 
Piping Material Pipe Size Hanger Spacing (OC) Vertical Support 

(OC) 
Cast Iron Any 5’-0” 15’-0” 

Ductile Iron Any 5’-0” 15’-0” 
Copper 1-1/4” and smaller 6’-0” 10’-0” 
Copper 1-1/2” and larger 10’-0” 10’-0” 
PVC Any 4’-0” 10’-0” 

CPVC 1” and smaller 3’-0” 10’-0” 
CPVC 1-1/4” and larger 4’-0” 10’-0” 

Polyethylene Piping (PE) Any 2’-6” 10’-0” 
Steel Any 12’-0” 15’-0” 

1. In addition to supported pipe information above, support piping at each change in direc-
tion. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

END OF SECTION 220529 
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SECTION 220533.00 - HEAT TRACING FOR PLUMBING PIPING 

PART 1 - GENERAL 

A. Product Data:  For each type of product. 
1. Include construction details, rated heating capacities, length of cables, spacing, material 

descriptions, dimensions of individual components and profiles, controllers and furnished 
specialties and accessories. 

2. Clearly state model numbers on all submittals.  

1.2 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace electric heating cable that fails in 
materials or workmanship within specified warranty period. 
1. Warranty Period:  Ten (10) year warranty from date of Substantial Completion for all 

heating cables and components.  One (1) year warranty from date of Substantial Comple-
tion for all heat trace controllers. 

2. Contractor shall submit to owner results of installation tests required by the manufacturer. 

PART 2 - PRODUCTS 

2.1 SELF-REGULATING, PARALLEL-RESISTANCE HEATING CABLES 

A. Product: Raychem Corporation XL-Trace, Chromalox “Rapid Trace”, or equal product manufac-
tured by: 
1. Raychem; a brand of Tyco Thermal Controls LLC. 
2. Nelson Heat Trace; a division of EGS Electrical Group LLC. 
3. Thermon Americas Inc. 

B. Comply with UL 1673 and IEEE 515.1. 

C. Maximum operating temperature – 150 deg. F. 

D. Maximum exposed temperature – 185 deg. F. 

E. Heating Element:  Pair of parallel AWG, stranded copper bus wires embedded in crosslinked 
conductive polymer core, which varies heat output in response to temperature along its length.  
Terminate with waterproof, factory-assembled, non-heating leads with connectors at one end, 
and seal the opposite end watertight.  Cable shall be capable of crossing over itself once with-
out overheating. 

F. Electrical Insulating Jacket:  Flame-retardant polyolefin. 

G. Cable Cover:  Polyolefin outer jacket with ultraviolet inhibitor. 

2.2 CONTROLS 

A. Pipe-Mounted Thermostats for Freeze Protection: 

http://www.specagent.com/LookUp/?uid=123456827987&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827985&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827988&mf=04&src=wd
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B. Remote bulb unit with adjustable temperature range from 30 to 50 deg F. 

C. Snap action; open-on-rise, single-pole switch with minimum current rating adequate for con-
nected cable. 

D. Remote bulb on capillary, resistance temperature device, or thermistor for directly sensing pipe-
wall temperature. 

E. Corrosion-resistant, waterproof control enclosure. 

2.3 ACCESSORIES 

A. Cable Installation Accessories:  Fiberglass tape, heat-conductive putty, cable ties, silicone end 
seals and splice kits, and installation clips all furnished by manufacturer, or as recommended in 
writing by manufacturer. 

B. Warning Labels:  Refer to Section 220553 "Identification for Plumbing Piping and Equipment." 

C. Warning Tape:  Continuously printed "Electrical Tracing"; vinyl, at least 3 mils thick, and with 
pressure-sensitive, permanent, waterproof, self-adhesive back. 
1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches: 3/4 inch 

minimum. 
2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger:  1-1/2 inch-

es minimum. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces and substrates to receive electric heating cables for compliance with re-
quirements for installation tolerances and other conditions affecting performance. 
1. Ensure surfaces and pipes in contact with electric heating cables are free of burrs and 

sharp protrusions. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install electric heating cable across expansion, construction, and control joints according to 
manufacturer's written instructions; use cable-protection conduit and slack cable to allow 
movement without damage to cable. 

B. Provide heat tracing and associated insulation for exposed sanitary traps, horizontal sanitary 
piping,  and  

C. Electric Heating-Cable Installation for Freeze Protection for Piping: 
1. Install electric heating cables after piping has been tested and before insulation is in-

stalled. 
2. Install electric heating cables according to IEEE 515.1. 
3. Install insulation over piping with electric cables according to Section 220719 "Plumbing 

Piping Insulation." 
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4. Install warning tape on piping insulation where piping is equipped with electric heating 
cables. 

D. Set field-adjustable switches and circuit-breaker trip ranges. 

3.3 CONNECTIONS 

A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Sys-
tems." 

B. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

B. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 
1. Perform tests after cable installation but before application of coverings such as insula-

tion, wall or ceiling construction, or concrete. 
2. Test cables for electrical continuity and insulation integrity before energizing. 
3. Test cables to verify rating and power input.  Energize and measure voltage and current 

simultaneously. 

C. Repeat tests for continuity, insulation resistance, and input power after applying thermal insula-
tion on pipe-mounted cables. 

D. Cables will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.5 PROTECTION 

A. Protect installed heating cables, including non-heating leads, from damage during construction. 

B. Remove and replace damaged heat-tracing cables. 

END OF SECTION 220533.00 

 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 220553.00 - 1 

SECTION 220553.00 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data:  For each type of product. 
1. Provide product datasheets for all labels, signs, valve tags, and warning tags. 

B. Closeout Submittals (CO): 
1. Valve numbering scheme. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 
1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

1/16 inch thick, with predrilled holes for attachment hardware. 
2. Letter Color:  Black. 
3. Background Color:  White. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 
5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inch-

es, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 
greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size 
of principal lettering. 

7. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, Draw-
ing numbers where equipment is indicated (plans, details, and schedules), and the Specification 
Section number and title where equipment is specified. 

C. Equipment-Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number 
and title where equipment is specified.  Equipment schedule shall be included in operation and 
maintenance data. 

2.2 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering in-
dicating service and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 
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D. Pipe-Label Contents:  Include identification of piping service using same designations or abbre-
viations as used on Drawings; pipe size; and an arrow indicating flow direction. 
1. Flow-Direction Arrows:  Integral with piping-system service lettering to accommodate 

both directions, or as separate unit on each pipe label to indicate flow direction. 
2. Lettering Size:  At least 1-1/2 inches high. 

E. Pipe Label Color Schedule: 
1. Domestic Cold Water, Hot Water, Hot Water Return, Drain, Waste, and Vent: 

a. Background Color:  Green. 
b. Letter Color:  White. 

2. Grease Waste piping: 
a. Background Color:  Green. 
b. Letter Color:  White. 

3. Fuel Gas Piping: 
a. Background Color:  Yellow. 
b. Letter Color:  Black. 

2.3 VALVE TAGS 

A. Valve Tags:  Stamped or engraved 1-1/2 inch diameter brass with 1/4-inch stamped letters for 
piping-system abbreviation and 1/4-inch alphanumeric lettering. 
1. Tag Material:  Brass, 0.032 inch thick, with predrilled holes for attachment hardware. 
2. Fasteners:  Brass beaded chain. 
3. Associated piping system. 
4. Location of valve (architectural room name and/or number). 
5. Normal-operating position (open, closed, or modulating). 
6. Identify special or unique characteristics (emergency shutoff). 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification de-
vices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encap-
sulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Locate equipment labels where accessible and visible.  Install or permanently fasten labels on 
each major item of mechanical equipment.  Install identifying devices with completion of cover-
ing and painting of surfaces where devices are to be applied, locations of access panels and 
doors, and acoustical ceilings or similar concealment. 

3.3 PIPE LABEL INSTALLATION 

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; ma-
chine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exteri-
or exposed locations as follows: 
1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
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3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed pip-

ing. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

3.4 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within 
factory-fabricated equipment units; faucets; convenience and lawn-watering hose connections; 
and similar roughing-in connections of end-use fixtures and units.  List tagged valves in a valve 
schedule. 

END OF SECTION 220553.00 
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SECTION 220593.00 - TESTING, ADJUSTING AND BALANCING FOR PLUMBING SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section specifies the requirements and procedures total plumbing systems testing, adjust-
ing, and balancing.  Requirements include measurement and establishment of the fluid quanti-
ties of the plumbing systems as required to meet design specifications, and recording and re-
porting the results. 

B. Test, adjust, and balance the following plumbing systems: 
1. Domestic water pumps. 
2. Hot Water Return Systems 
3. Additional Tests 

C. Related Sections: 
1. Section 22 05 03 “Submittals for Plumbing”. 

1.3 DEFINITIONS 

A. Adjust:  To regulate fluid flow rate at the terminal equipment, such as to reduce pump speed or 
adjust a valve. 

B. Balance:  To proportion flows within the distribution system, including submains and branches, 
according to indicated quantities. 

C. Barrier or Boundary:  Construction, either vertical or horizontal, such as walls, floors, and ceil-
ings that are designed and constructed to restrict the movement of fluid. 

D. NC:  Noise criteria. 

E. NEBB:  National Environmental Balancing Bureau 

F. Procedure:  An approach to and execution of a sequence of work operations to yield repeatable 
results. 

G. Report Forms:  Test data sheets for recording test data in logical order. 

H. Static Head:  The pressure due to the weight of the fluid above the point of measurement.  In a 
closed system, static head is equal on both sides of the pump. 

I. Suction Head:  The height of fluid surface above the centerline of the pump on the suction side. 
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J. System Effect:  A phenomenon that can create undesired or unpredicted conditions that cause 
reduced capacities in all or part of a system. 

K. System Effect Factors:  Allowances used to calculate a reduction of the performance ratings of 
a pump when installed under conditions different from those presented when the pump was per-
formance tested. 

L. TAB:  Testing, adjusting, and balancing. 

M. Test:  A procedure to determine quantitative performance of systems or equipment. 

N. Testing, Adjusting, and Balancing (TAB) Firm:  The entity responsible for performing and report-
ing TAB procedures. 

1.4 ACTION SUBMITTALS 

A. Agency Data 
1. Submit proof that the proposed testing, adjusting, and balancing agency meets the quali-

fications specified below. 

B. Maintenance Data: Submit maintenance and operating data that include how to test, adjust, and 
balance the building systems.  Include this information in maintenance data specified in Division 
1. 

C. Certified Reports: Submit testing, adjusting, and balancing reports bearing the seal and signa-
ture of the Test and Balance Engineer.  The reports shall be certified proof that the systems 
have been tested, adjusted, and balanced in accordance with the referenced standards; are an 
accurate representation of how the systems have been installed; are a true representation of 
how the systems are operating at the completion of the testing, adjusting, and balancing proce-
dures; and are an accurate record of all final quantities measured, to establish normal operating 
values of the systems.  Follow the procedures and format specified below: 
1. Final Report: Upon verification and approval prepare final reports, type written, and orga-

nized and formatted as specified below.  Submit 2 complete sets of final reports. 
2. Report Format: Report forms shall be those standard forms prepared by the referenced 

standard for each respective item and system to be tested, adjusted, and balanced.  Bind 
report forms complete with schematic systems diagrams and other data in reinforced, vi-
nyl, three-ring binders.  Provide binding edge labels with the project identification and a ti-
tle descriptive of the contents.  Divide the contents of the binder into the below listed divi-
sions, separated by divider tabs: 
a. General Information and Summary 
b. Domestic water pumps. 
c. Domestic Hot Water Return Systems 

D. Qualification Data:  Within 30 days from Contractor's Notice to Proceed, submit 6 copies of evi-
dence that the TAB firm and this Project's TAB team members meet the qualifications specified 
in "Quality Assurance" Article. 

E. Contract Documents Examination Report:  Within 30 days from Contractor's Notice to Proceed, 
submit 6 copies of the Contract Documents review report as specified in Part 3. 
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F. Strategies and Procedures Plan:  Within 60 days from Contractor's Notice to Proceed, submit 6 
copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation" Arti-
cle.  Include a complete set of report forms intended for use on this Project. 

G. Certified TAB Reports:  Submit two copies of reports prepared, as specified in this Section, on 
approved forms certified by TAB firm. 

H. Sample Report Forms:  Submit two sets of sample TAB report forms. 

1.5 QUALITY ASSURANCE 

A. Codes and Standards: 
1. AABC:  "National Standards for Total System Balance". 
2. ASHRAE: ASHRAE Handbook, Systems Volume, Chapter 37, Testing, Adjusting, and 

Balancing. 

B. Agency Qualifications 
1. The Plumbing Contractor shall procure the services of an independent Balance and Test-

ing Agency, approved by the Engineer, and a member of NEBB, which specializes in the 
balancing and testing of plumbing systems, to balance, adjust and test all water systems 
and equipment as herein specified.   

2. All work by this agency shall be done under direct supervision of a qualified plumbing 
Engineer employed by this agency.   

3. All instruments used by this agency shall be accurately calibrated and maintained in good 
working order.   

C. The Balance and Testing Agency must provide the technicians with the following instruments 
including, but not limited to, for field use: 
1. One set of pressure gages and fittings. 
2. Thermocouple unit and thermocouples. 
3. Set of balancing cock adjustment wrenches. 
4. Portable field flowmeter. 

D. TAB Firm Qualifications:  Engage a TAB firm certified by NEBB. 

E. TAB Conference:  Meet with Owner's and Architect's representatives on approval of TAB strat-
egies and procedures plan to develop a mutual understanding of the details.  Ensure the partic-
ipation of TAB team members, equipment manufacturers' authorized service representatives, 
HVAC controls installers, and other support personnel.  Provide seven days' advance notice of 
scheduled meeting time and location. 
1. Agenda Items:  Include at least the following: 

a. Submittal distribution requirements. 
b. The Contract Documents examination report. 
c. TAB plan. 
d. Work schedule and Project-site access requirements. 
e. Coordination and cooperation of trades and subcontractors. 
f. Coordination of documentation and communication flow. 

2. Certification of TAB Reports:  Certify TAB field data reports.  This certification includes 
the following: 
a. Review field data reports to validate accuracy of data and to prepare certified TAB 

reports. 
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b. Certify that TAB team complied with approved TAB plan and the procedures speci-
fied and referenced in this Specification. 

F. TAB Report Forms:  Use standard forms from NEBB's "Procedural Standards for Testing, Ad-
justing, and Balancing of Environmental Systems" or TAB firm's forms approved by Architect. 

G. Instrumentation Type, Quantity, and Accuracy:  Required Instrumentation for NEBB Certifica-
tion." 

H. Instrumentation Calibration:  Calibrate instruments at least every six months or more frequently 
if required by instrument manufacturer. 
1. Keep an updated record of instrument calibration that indicates date of calibration and the 

name of party performing instrument calibration. 

1.6 SEQUENCING AND SCHEDULING 

A. Systems shall be fully operational prior to beginning procedures. 

1.7 PROJECT CONDITIONS 

A. Full Owner Occupancy:  Owner will occupy the site and existing building during entire TAB peri-
od.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's opera-
tions. 

B. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial 
Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations. 

1.8 COORDINATION 

A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, 
controls installers, and other mechanics to operate plumbing systems and equipment to support 
and assist TAB activities. 

B. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and 
times. 

C. Perform TAB after leakage and pressure tests on plumbing systems have been satisfactorily 
completed. 

1.9 GUARANTEE 

A. Special Guarantee:  Provide a guarantee on NEBB forms stating that NEBB will assist in com-
pleting requirements of the Contract Documents if TAB firm fails to comply with the Contract 
Documents.  Guarantee shall include the following provisions: 
1. The certified TAB firm has tested and balanced systems according to the Contract Doc-

uments. 
2. Systems are balanced to optimum performance capabilities within design and installation 

limits. 

PART 2 - PRODUCTS (NOT APPLICABLE) 
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PART 3 - EXECUTION 

3.1 GENERAL 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems' designs that may preclude proper testing and balancing of systems and 
equipment. 

B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer 
wells, flow-control devices, balancing valves and fittings.  Note the locations of devices that are 
not accessible and/or deficiencies exist within the design of the contract drawings to allow for 
proper testing and balancing prior to installation. 

C. Examine the reviewed submittals for plumbing systems and equipment. 

D. Examine system and equipment installations and verify that field quality control testing, cleaning 
and adjusting specified in individual system and equipment Sections. 

E. Examine plumbing equipment and verify that bearings are greased and equipment with func-
tioning controls are ready for operation. 

F. Examine operating safety interlocks and controls on plumbing equipment. 

G. Report deficiencies discovered before and during performance of the testing and balancing pro-
cedures. Observe and record system reactions to changes in conditions. Record default set-
points if different from indicated values. 

H. Verify the domestic hot water return system is correctly balanced to ensure all hot water return 
loop(s) maintain the designed set delivery temperature. 

3.2 PRELIMINARY PROCEDURES FOR PLUMBING SYSTEM BALANCING 

A. Examine valves for proper installation and function. 

B. Examine equipment performance data including pump curves. 

C. Open valves to full open position.   

D. Remove, clean and reinstall all strainers. 

E. Lubricate all motors and bearings. 

3.3 PREPARATION 

A. Prepare a testing and balancing plan that includes the following: 
1. Equipment and systems to be tested. 
2. Strategies and step-by-step procedures for balancing the systems. 
3. Instrumentation to be used. 
4. Sample forms with specific identification for all equipment. 

B. Prepare system-readiness checklists for use by systems installers in verifying system readiness 
for T&B. These shall include, at a minimum, the following: 
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1. Piping is complete with terminals installed. 
2. Systems are flushed, filled and air purged. 
3. Strainers are pulled and cleaned. 
4. Shutoff and balance valves have been verified to be 100 percent open. 
5. Pumps are started and proper rotation is verified. 
6. Pump gage connections are installed directly at pump inlet and outlet flanges or in dis-

charge and suction pipe prior to valves or strainers. 
7. Variable-frequency controllers' start-up is complete and safeties are verified. 
8. Suitable access to balancing devices and equipment is provided. 

3.4 MEASUREMENTS 

A. Provide all required instrumentation to obtain proper measurements, calibrated to the tolerances 
specified in the referenced standards.  Instruments shall be properly maintained and protected 
against damage. 

3.5 PERFORMING TESTING, ADJUSTING, AND BALANCING 

A. Perform testing and balancing procedures on each system identified, in accordance with the de-
tailed procedures outlined in the referenced standards. 

B. Cut insulation and piping for installation of test probes to the minimum extent necessary to allow 
adequate performance of procedures. 
1. Patch insulation and housings using materials identical to those removed. 
2. Seal piping after testing.  Then test for leaks and repair if found. 
3. Seal insulation to re-establish integrity of the vapor barrier. 

C. Mark equipment settings, including valve indicators and similar controls and devices, to show fi-
nal settings.  Mark with paint or other suitable, permanent identification materials. 

D. Retest, adjust, and balance systems subsequent to significant system modifications, and re-
submit test results. 

3.6 GENERAL PROCEDURES FOR PLUMBING SYSTEMS 

A. Prepare test reports for pumps. Obtain approved submittals and any manufacturer-
recommended testing procedures.  

B. Verify that hydronic systems are ready for testing and balancing: 

1. Check liquid level in expansion tank. 
2. Check that makeup water-has adequate pressure to highest vent. 
3. Check that valves are in their proper position. 
4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 
5. Verify that motor starters are equipped with properly sized thermal protection. 
6. Check that air has been purged from the system. 

C. Adjust pumps to deliver total design gpm. 

1. Measure total water flow. 

a. Position valves for full flow through valves. 
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b. Measure flow by main flow meter, if installed. 
c. If main flow meter is not installed determine flow by pump total dynamic head 

(TDH) or exchanger pressure drop. 

2. Measure pump TDH as follows: 

a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe 
prior to any valves. 

b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to 
any valves or strainers. 

c. Convert pressure to head and correct for differences in gauge heights. 
d. Verify pump impeller size by measuring the TDH with the discharge valve closed. 

Note the point on manufacturer's pump curve at zero flow and verify that the pump 
has the intended impeller size. 

e. With all valves open, read pump TDH. Adjust pump discharge valve until design 
water flow is achieved. 

3. Monitor motor performance during procedures and do not operate motor in an overloaded 
condition. 

D. Adjust flow measuring devices installed in mains and branches to design water flows. 

1. Measure flow in main and branch pipes. 
2. Adjust main and branch balance valves for design flow. 
3. Re-measure each main and branch after all have been adjusted. 

E. Adjust flow measuring devices installed at terminals for each space to design water flows. 

1. Measure flow at all balancing valves. 
2. Adjust each terminal to design flow. 
3. Re-measure each terminal after all have been adjusted. 

F. For systems with pressure-independent valves: 

1. Measure differential pressure and verify that it is within manufacturer’s specified range. 
2. Perform temperature tests after all flows have been verified. 

G. For systems without pressure-independent valves: 

1. Measure and balance by pressure drop or temperature method. 
2. If balanced by pressure drop, perform temperature tests after all flows have been verified. 

H. Verify final system conditions as follows: 

1. Re-measure and confirm that total water flow is within design. 
2. Re-measure all final pumps' operating data, TDH, volts, amps, static profile. 
3. Mark all final settings. 

I. Verify that all memory stops have been set. 
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3.7 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Phase/Hertz (Hz) 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter size and thermal-protection-element rating. 
8. Service factor and frame size. 

B. Motors Driven by Variable-Frequency Controllers:  Test the manual bypass of the controller to 
prove proper operation.   

3.8 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS 

A. Perform a preconstruction inspection of existing equipment that is to remain and be reused. 

1. Measure and record the operating speed, flow, and static pressure of each pump. 
2. Measure motor voltage and amperage.  Compare the values to motor nameplate 

information. 
3. Check the condition of strainers. 
4. Report on the operating condition of the equipment and the results of the measurements 

taken.  Report deficiencies. 

B. Before performing testing and balancing of existing systems, inspect existing equipment that is 
to remain and be reused to verify that existing equipment has been cleaned and refurbished.  
Verify the following: 

1. New strainers are installed. 
2. Pumps are clean. 
3. Deficiencies noted in the preconstruction report are corrected. 

C. Perform testing and balancing of existing systems to the extent that existing systems are 
affected by the renovation work. 

1. Compare the indicated flow of the renovated work to the measured pump flows, and 
determine the new pump speed. 

2. Verify that the indicated flows of the renovated work result in pump speeds that are within 
the acceptable limits defined by equipment manufacturer. 

3. Adjust pump speeds within the limits of the installed drives to achieve design airflow.  
4. Balance system to design flows indicated. 

D. Renovations:   
1. In areas where existing pumping equipment is being utilized, balancing contractor shall 

pre-check each piece of equipment water flows and main pump water flows and pressure 
drop prior to demolition and provide a report outlining existing water flows prior to any 
work. Any discrepancies of existing to remain water flows plus new water flows compared 
to proposed design water flows shall be brought to the attention of the engineer prior to 
any work.  
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2. The balancing contractor shall re-check and adjust each piece of existing equipment to 
water flows after new construction and balance equal to flows before construction.   

3. The balancing contractor shall balance existing pump water flows after new construction 
to the combined water flows of new and reused equipment. Change out existing pump 
impellers and motors as required to obtain total pump flow and ramp up existing pumps 
as required to obtain design water flows. Replace strainers as required to obtain design 
water flows. 

3.9 FINAL TEST AND BALANCE REPORT 

A. The report shall be a complete record of the plumbing system performance, including conditions 
of operation, items outstanding, and any deviations found during the T&B process. The final 
report also provides a reference of actual operating conditions for the owner and/or operations 
personnel. All measurements and test results that appear in the reports must be made on site 
and dated by the test and balance engineers.  

B. The report must be organized by systems and shall include the following information as a 
minimum: 

1. Title Page: 

a. NEBB certified company name 
b. Company address 
c. Company telephone number 
d. Project identification number  
e. Location 
f. Project Architect 
g. Project Engineer 
h. Project Contractor 
i. Project number 
j. Date of report 
k. NEBB Certification Statement 
l. Name, signature, and certification number of TBE 

2. Table of Contents. 
3. National Performance Guaranty. 
4. Report Summary: 

a. The summary shall include a list of items that do not meet design tolerances, with 
information that may be considered in resolving deficiencies. 

5. Instrument List: 

a. Type. 
b. Manufacturer. 
c. Model. 
d. Serial Number. 
e. Calibration Date. 

6. T&B Data 
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C. One copy of the final test and balance report shall be sent to the engineer of record. Provide 
five additional copies to the contractor.  

3.10 VERIFICATION OF T&B REPORT 

A. Final Verification: 

1. After testing and balancing is complete and accurately documented in the final report, 
request that a final verification be made by the engineer of record 

2. The engineer of record shall randomly select measurements, documented in the final 
report, to be rechecked.  Rechecking shall be limited to either 10 percent of the total 
measurements recorded or the extent of measurements that can be accomplished in a 
normal 8-hour business day. 

3. If rechecks yield measurements that differ from the measurements documented in the 
final report by more than the tolerances allowed, the measurements shall be noted as 
"FAILED." 

4. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final verification, the testing and balancing shall be 
considered incomplete. 

3.11 REVERIFICATION 

A. T&B Agency shall recheck all measurements and make adjustments as required to complete 
the balancing.  Revise the final report and balancing device settings to include all changes; 
resubmit the final report and request a second verification. 

B. If the second verification also fails, the engineer of record may contact NEBB Headquarters 
regarding the NEBB National Performance Guaranty. 

3.12 ADDITIONAL TESTS 

A. Seasonal Periods:  If initial T&B procedures were not performed during near-peak conditions, 
the engineer of record may request a flow recheck to further verify performance at near-peak 
conditions. 

END OF SECTION 220593.00 
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SECTION 220719.00 - PLUMBING SYSTEMS INSULATION 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data: 
1. Provide product datasheets for all insulation materials, adhesives, and sealants.  Include 

thermal conductivity, water-vapor permeance thickness, and jackets (both factory and 
field applied if any). 

1.2 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84 by a testing agency acceptable to authorities having 
jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and ce-
ment material containers, with appropriate markings of applicable testing agency. 
1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed in-

dex of 50 or less. 
2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Insulation products that encounter stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

B. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing pro-
cess. 

C. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply 
with ASTM C 534, Type I for tubular materials. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. ASTM C 534, Type I 

D. Fiberglass Insulation: 
1. Fiberglass piping insulation:  ASTM C 547, Type 1 and 4 
2. Encase pipe fittings insulation with one-piece pre-molded PVC fitting covers. 
3. Vapor Barrier Material:  Paper-backed aluminum foil, except as otherwise indicated, 

strength and permeability rating equivalent to adjoining pipe insulation jacketing. 
4. Staples, Bands, Wires, and Cement:  As recommended by insulation manufacturer for 

applications indicated. 
5. Adhesives, Sealers, and Protective Finishes:  As recommended by insulation manufac-

turer for applications indicated. 

http://www.specagent.com/LookUp/?uid=123456822318&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822319&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822321&mf=04&src=wd
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6. Manufacturer:  Subject to compliance with requirements, provide products of one of the 
following: 
a. Armstrong World Industries, Inc. 
b. Owens-Corning Fiberglass Corp. 
c. Keene Corp. 
d. CertainTeed. 
e. Johns Manville. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Flexible Elastomeric Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 
1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calcu-

lated according to 40 CFR 59, Subpart D (EPA Method 24). 
2. Adhesive shall comply with the testing and product requirements of the California Depart-

ment of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions 
from Various Sources Using Small-Scale Environmental Chambers." 

C. PVC Jacket Adhesive:  Compatible with PVC jacket. 
1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calcu-

lated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.3 SEALANTS 

A. Joint Sealants: 
1. Manufacturer:  Subject to compliance with requirements, provide products of one of the 

following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-76. 
b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-

pany; 30-45. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Pittsburgh Corning Corporation; Pittseal 444. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Permanently flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 100 to plus 300 deg F. 
5. Color:  White or gray. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when calcu-

lated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.4 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When fac-
tory-applied jackets are indicated, comply with the following: 
1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; comply-

ing with ASTM C 1136, Type I. 
2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I. 

http://www.specagent.com/LookUp/?uid=123456822531&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822531&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822532&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822534&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822534&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822535&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822537&mf=04&src=wd
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3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; comply-
ing with ASTM C 1136, Type II. 

2.5 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 
1. Manufacturer:  Subject to compliance with requirements, provide products of one of the 

following: 
a. ABI, Ideal Tape Division; 428 AWF ASJ. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 
c. Compac Corporation; 104 and 105. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches. 
3. Thickness:  11.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136. 
1. Manufacturer:  Subject to compliance with requirements, provide products of one of the 

following: 
a. ABI, Ideal Tape Division; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches. 
3. Thickness:  6.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 
suitable for indoor and outdoor applications. 
1. Manufacturer:  Subject to compliance with requirements, provide products of one of the 

following: 
a. ABI, Ideal Tape Division; 370 White PVC tape. 
b. Compac Corporation; 130. 
c. Venture Tape; 1506 CW NS. 

2. Width:  2 inches. 
3. Thickness:  6 mils. 
4. Adhesion:  64 ounces force/inch in width. 
5. Elongation:  500 percent. 
6. Tensile Strength:  18 lbf/inch in width. 

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 
1. Manufacturer:  Subject to compliance with requirements, provide products of one of the 

following: 
a. ABI, Ideal Tape Division; 488 AWF. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 

http://www.specagent.com/LookUp/?uid=123456822576&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822577&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822579&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822580&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822582&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822584&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822586&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822587&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822589&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822590&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822592&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822595&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822597&mf=04&src=wd
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c. Compac Corporation; 120. 
d. Venture Tape; 3520 CW. 

2. Width:  2 inches. 
3. Thickness:  3.7 mils. 
4. Adhesion:  100 ounces force/inch in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch in width. 

2.6 SECUREMENTS 

A. Bands: 
1. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M; 0.015 inch thick, 1/2 inch wide. 
2. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 

thick, 1/2 inch wide. 

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel. 

C. Wire:  0.080-inchnickel-copper alloy. 

2.7 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers: 
1. Manufacturer:  Subject to compliance with requirements, provide products of one of the 

following: 
a. Engineered Brass Company. 
b. Insul-Tect Products Co.; a subsidiary of MVG Molded Products. 
c. McGuire Manufacturing. 
d. Plumberex. 
e. Truebro. 
f. Zurn Industries, LLC. 

2. Description:  Manufactured plastic wraps for covering plumbing fixture water supplies and 
trap and drain piping.  Comply with Americans with Disabilities Act (ADA) requirements. 

B. Protective Shielding Piping Enclosures: 
1. Manufacturer:  Subject to compliance with requirements, provide products of one of the 

following: 
a. Truebro; a brand of IPS Corporation. 
b. Zurn Industries, LLC. 
c. ProFlo 
d. Plumberex. 

2. Description:  Manufactured plastic enclosure for covering plumbing fixture hot- and cold-
water supplies and trap and drain piping.  Comply with ADA requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 
1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

http://www.specagent.com/LookUp/?uid=123456822599&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822601&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808558&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822610&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808559&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808560&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822613&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822614&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822616&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822619&mf=04&src=wd
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing.  Comply with require-
ments for heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate clearance requirements with piping Installer for piping insulation application.  Before 
preparing piping Shop Drawings, establish and maintain clearance requirements for installation 
of insulation and field-applied jackets and finishes and for space required for maintenance. 

B. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping including fittings, valves, and specialties. 

C. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of pipe system as specified in insulation system schedules. 

D. Install accessories compatible with insulation materials and suitable for the service.  Install ac-
cessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry 
state. 

E. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

F. Install multiple layers of insulation with longitudinal and end seams staggered. 

G. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

H. Keep insulation materials dry during application and finishing. 

I. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhe-
sive recommended by insulation material manufacturer. 

J. Install insulation with least number of joints practical. 

K. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 
1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to in-
sulation inserts with adhesive or sealing compound recommended by insulation material 
manufacturer. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

PLUMBING SYSTEMS INSULATION 220719.00 - 6 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

L. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

M. Install insulation with factory-applied jackets as follows: 
1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket.  

Secure strips with adhesive and outward clinching staples along both edges of strip, 
spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal 
seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps 
with outward clinching staples along edge at 2 inches o.c. 
a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and 
at ends adjacent to pipe flanges and fittings. 

N. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

O. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 

P. Repair damaged insulation facings by applying same facing material over damaged areas.  Ex-
tend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches simi-
lar to butt joints. 

Q. For above-ambient services, do not install insulation to the following: 
1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetra-
tions. 
1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, in-
stall insulation for outdoor applications tightly joined to indoor insulation ends.  Seal joint 
with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush 
with sleeve seal.  Seal terminations with flashing sealant. 
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C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously 
through wall penetrations. 
1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, in-
stall insulation for outdoor applications tightly joined to indoor insulation ends.  Seal joint 
with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 
2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  In-
stall insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continu-
ously through penetrations of fire-rated walls and partitions. 
1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 

and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 
1. Pipe:  Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Sec-

tion 078413 "Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more spe-
cific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 
1. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing.  Insulation application may begin on segments that 
have satisfactory test results. 

2. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity unless otherwise indicated. 

3. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same 
material and density as adjacent pipe insulation.  Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation. 

4. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 
each section closely to the next and hold in place with tie wire.  Bond pieces with adhe-
sive. 

5. Insulate valves using preformed fitting insulation or sectional pipe insulation of same ma-
terial, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation 
by not less than two times the thickness of pipe insulation, or one pipe diameter, which-
ever is thicker.  For valves, insulate up to and including the bonnets, valve stuffing-box 
studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with insulating cement. 

6. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insula-
tion by not less than two times the thickness of pipe insulation, or one pipe diameter, 
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whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating cement.  In-
sulate strainers so strainer basket flange or plug can be easily removed and replaced 
without damaging the insulation and jacket.  Provide a removable reusable insulation 
cover.  For below-ambient services, provide a design that maintains vapor barrier. 

7. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe insula-
tion, or one pipe diameter, whichever is thicker. 

8. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for 
above-ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 
mastic to a smooth and well-shaped contour. 

9. For services not specified to receive a field-applied jacket except for flexible elastomeric 
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 
unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation 
facing using PVC tape. 

10. Stencil or label the outside insulation jacket of each union with the word "union."  Match 
size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape 
insulation at these connections by tapering it to and around the connection with insulating ce-
ment and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the fol-
lowing: 
1. Make removable flange and union insulation from sectional pipe insulation of same thick-

ness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation. 
2. When flange and union covers are made from sectional pipe insulation, extend insulation 

from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union.  Secure flange cover in place with stainless-
steel or aluminum bands.  Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except di-
vide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of mi-
tered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached insu-
lation, to flanges with tie wire.  Extend insulation at least 2 inches over adjacent pipe in-
sulation on each side of valve.  Fill space between flange or union cover and pipe insula-
tion with insulating cement.  Finish cover assembly with insulating cement applied in two 
coats.  After first coat is dry, apply and trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed sur-
faces with a metal jacket. 

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Fittings and Elbows: 
1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Valves and Pipe Specialties: 
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1. Install preformed valve covers manufactured of same material as pipe insulation when 
available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet in-
sulation to valve body.  Arrange insulation to permit access to packing and to allow valve 
operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's recom-

mended adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

3.7 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 
factory-applied jackets. 
1. Draw jacket smooth and tight to surface with 2-inchoverlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 
1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end 

joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 
joints.  Seal with manufacturer's recommended adhesive. 
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 

finish bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 
joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof 
sealant recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 
inches o.c. and at end joints. 

3.8 FIELD QUALITY CONTROL 

A. All insulation applications will be considered defective Work if sample inspection reveals non-
compliance with requirements. 

3.9 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.  If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 
1. Drainage piping located in crawl spaces, unless piping is subject to freezing. 
2. Underground piping conveying unheated fluids. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 
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3.10 INDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Domestic Cold Water: 
1. Insulation shall be one of the following: 

a. Fiberglass: 1 inch thick. 
b. Flexible Elastomeric:  1/2 inch thick. 
c. Insulation thicknesses shall be doubled for piping installed in non-conditioned 

spaces such as boiler rooms, attics, crawl spaces, tunnels, etc. 

B. Domestic Hot and Recirculated Hot Water: 
1. Insulation shall be one of the following: 

a. Fiberglass: 
1) 1-1/2” and smaller, 1 inch thick 
2) Larger than 1-1/2”, 1-1/2 inch thick 

b. Flexible Elastomeric:  1 inch thick. 
c. Insulation thicknesses shall be doubled for piping installed in non-conditioned 

spaces such as boiler rooms, attics, crawl spaces, tunnels, etc. 

C.  Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing Fix-
tures for People with Disabilities: 
1. All Pipe Sizes:  Insulation shall be one of the following: 

a. One-piece PVC, with 1/8” thickness, meeting the standards of ASTM E 84-07 with 
a flame spread/ 450 smoke index per the building code. Surfaces to be soft, 
smooth, non-absorbent, easy to clean U/V inhibited, antimicrobial, antifungal prop-
erties. Insulator shall have a dual fastening system which consists of fusion 
bonded Velcro fastener strips for full slit enclosure and tamper resistant, smooth, 
non-abrasive snap-locking fasteners. P-Trap Insulator: Shall have a one-piece de-
sign with a universal fit for 1 1/4"-1 1/2" brass or plastic traps, a longer neck area 
(for longer tailpieces) and a more forgiving girth area (for bulkier plastic DWV 
Schedule #40 plastic P-Traps w/swivel nut) and shall have drainage at lowest point 
to prevent condensation and/or leakage build up. Valve and Supply Insulator: Shall 
have a one-piece design with a universal fit over valve handles and brass, plastic 
or metal braided supplies and connectors and shall be able to flexcurl to a mini-
mum of 360 degrees with a full slit closure for total compliance. Off-Set Insulator: 
Shall have a one-piece design with a universal fit and shall fit inside of P-trap insu-
lator tailpiece area. 

b. Soft, resilient molded vinyl, with 1/8” minimum constant nominal wall thickness with 
internal ribs, UV resistant, which meets the requirements of ASTM D-635 burning 
characteristics. 

D. Floor Drains, Traps, and Sanitary Drain Piping within 15 Feet of Drain Receiving Condensate 
and Equipment Drain Water below 60 Deg F: 
1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Fiberglass: 1” thick. 
b. Flexible Elastomeric:  3/4 inch thick. 

E. Domestic Water and Sanitary Waste Piping Where Heat Tracing Is Installed: 
1. All Pipe Sizes:  Insulation shall be: 

a. Flexible Elastomeric: 2 inches thick. 
b. Coordinate insulation thickness according to the piping system, piping  material, 

fluid being conveyed, and wattage of heat trace being provided as recommended 
by the heat trace manufacturer. 
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3.11 INDOOR, UNDERGROUND, PIPING INSULATION SCHEDULE 

A. Domestic Cold Water: 
1. Insulation shall be one of the following: 

a. Fiberglass: 1 inch thick. 
b. Flexible Elastomeric:  1/2 inch thick. 

END OF SECTION 220719.00 
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SECTION 221116.00 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data (PD): 
1. Provide product datasheets for all products specified under this section. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Potable-water piping and components shall comply with NSF 14 and NSF 61.   

2.2 COPPER TUBE AND FITTINGS (PIPE SIZE 4” AND SMALLER) 

A. Hard Copper Tube:  ASTM B 88, Type LandType K water tube, drawn temper. 

B. Soft Copper Coil Tubing:  ASTM B 88, Type K water tube, drawn temper. 

C. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 

E. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 

F. Copper Unions: 
1. MSS SP-123. 
2. Cast-copper-alloy, hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal seating surfaces. 
4. Solder-joint or threaded ends. 

G. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, and are limited to, the following: 

a. Mueller Streamline Co. 
b. Great Lakes Copper, LTD. 
c. Cerro Flow Products, LLC. 

H. Copper Pressure-Seal-Joint Fittings: 
1. Fittings for NPS 2 and Smaller:  Wrought-copper fitting with EPDM-rubber, O-ring seal in 

each end. 
2. Fittings for NPS 2-1/2 to NPS 4:  Cast-bronze or wrought-copper fitting with EPDM-

rubber, O-ring seal in each end. 

I. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, and are limited to, the following: 

a. Elkhart Products Corporation. 
b. NIBCO Inc. 

http://www.specagent.com/LookUp/?uid=123456808650&mf=04&src=wd
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c. Viega. 

2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 
1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and 

asbestos free unless otherwise indicated. 
2. Full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys. 

D. Flux:  ASTM B 813, water flushable. 

2.4 TRANSITION FITTINGS 

A. General Requirements: 
1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system fit-
ting. 

C. Sleeve-Type Transition Coupling:  AWWA C219. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Cascade Waterworks Manufacturing. 
b. Dresser, Inc.; Piping Specialties Products. 
c. Ford Meter Box Company, Inc. (The). 
d. JCM Industries. 
e. Romac Industries, Inc. 
f. Smith-Blair, Inc.; a Sensus company. 
g. Viking Johnson. 

D. Plastic-to-Metal Transition Fittings: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Charlotte Pipe and Foundry Company. 
b. North American Pipe Corporation. 
c. Spears Manufacturing Company. 

2. Description: 
a. CPVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions. 
b. One end with threaded brass insert and one solvent-cement-socket or threaded 

end. 

E. Plastic-to-Metal Transition Unions: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Colonial Engineering, Inc. 
b. NIBCO Inc. 

http://www.specagent.com/LookUp/?uid=123456808717&mf=04&src=wd
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c. Spears Manufacturing Company. 
2. Description: 

a. CPVC four-part union. 
b. Brass or stainless-steel threaded end. 
c. Solvent-cement-joint or threaded plastic end. 
d. Rubber O-ring. 
e. Union nut. 

2.5 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating non-
conductive insulating material.  Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Capitol Manufacturing Company; member of the Phoenix Forge Group. 
b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. Jomar International. 
e. Matco-Norca. 
f. McDonald, A. Y. Mfg. Co. 
g. Watts; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company. 

2. Standard:  ASSE 1079. 
3. Pressure Rating:  125 psig minimum at 180 deg F 
4. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Capitol Manufacturing Company; member of the Phoenix Forge Group. 
b. Central Plastics Company. 
c. Matco-Norca. 
d. Watts; a division of Watts Water Technologies, Inc. 
e. Wilkins; a Zurn company. 

2. Standard:  ASSE 1079. 
3. Factory-fabricated, bolted, companion-flange assembly. 
4. Pressure Rating:  125 psig minimum at 180 deg F. 
5. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Nonconducting materials for field assembly of companion flanges. 
3. Pressure Rating:  150 psig. 
4. Gasket:  Neoprene or phenolic. 
5. Bolt Sleeves:  Phenolic or polyethylene. 
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6. Washers:  Phenolic with steel backing washers. 

E. Dielectric Nipples: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Elster Perfection Corporation. 
b. Grinnell Mechanical Products; Tyco Fire Products LP. 
c. Matco-Norca. 
d. Precision Plumbing Products, Inc. 
e. Victaulic Company. 

2. Standard:  IAPMO PS 66. 
3. Electroplated steel nipple complying with ASTM F 1545. 
4. Pressure Rating and Temperature:  300 psig at 225 deg F. 
5. End Connections:  Male threaded or grooved. 
6. Lining:  Inert and noncorrosive, propylene. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domes-
tic water piping.  Indicated locations and arrangements are used to size pipe and calculate fric-
tion loss, expansion, and other design considerations.  Install piping as indicated unless devia-
tions to layout are approved on coordination drawings. 

B. Refer to manufacturers recommended installation instructions prior to installation of any piping 
system(s). 

C. If a non-plenum rated pipe material is found to pass through a plenum-rated ceiling immediately 
notify engineer of record prior to installation. 

D. Install copper tubing according to CDA's "Copper Tube Handbook." 

E. Braze all copper fitting connections on underground copper piping installations according to 
CDA's "Copper Tube Handbook." 

F. Install underground copper tube in PE encasement according to ASTM A 674 or 
AWWA C105/A21.5. 

G. Do not install domestic water piping within 6 inches of gas appliance vents or within 12 inches of 
any recessed light fixtures. 

H. Do not solder within 18 inches of plastic piping in the same waterline. Make all sweat connec-
tions prior to making plastic piping connections. 

I. Ensure no glues, solvents, sealants or chemicals come in contact with PEX tubing without prior 
permission from the tubing manufacturer. 

J. Protect plastic piping with sleeves where abrasion or cutting may occur. 
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K. Use strike protectors where all domestic water piping penetrates a stud or joist and has the po-
tential for being struck with a screw or nail. 

L. Install shutoff valve, strainer, backflow preventer, hose-end drain valve, pressure gage, and test 
tee with valve inside the building at each domestic water-service entrance. 

M. Install shutoff valve immediately upstream of each dielectric fitting. 

N. Install shutoff valves upstream and downstream of pressure-reducing valves.  If not expressly 
indicated on drawings, provide a valve and bypass piping around pressure-reducing valves. 

O. Rough-in domestic water piping for water-meter installation according to utility company's re-
quirements. 

P. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas. 

Q. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

R. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space. 

S. Install piping to permit valve operations and servicing. 

T. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 
than the system pressure rating used in applications below unless otherwise indicated. 

U. Install piping free of sags and bends. 

V. Install fittings for changes in direction and branch connections.  Do not bend piping unless al-
lowable per manufacturers installation instructions. 

W. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty. 

X. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

Y. Drawings indicate general arrangement of piping, fittings, and specialties. 

Z. When installing piping adjacent to equipment and machines, allow space for service and 
maintenance. 

AA. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to 
the following: 
1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections. 
2. Plumbing Fixtures:  Cold- and hot-water-supply piping in sizes indicated, but not smaller 

than that required by plumbing code. 
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3. Equipment:  Cold- and hot-water-supply piping as indicated, but not smaller than equip-
ment connections.  Provide shutoff valve and union for each connection.  Use flanges in-
stead of unions for NPS 2-1/2 and larger. 

3.2 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 
1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

D. Soldered Joints for Copper Tubing:  Apply ASTM B 813, water-flushable flux to end of tube.  
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

A. Pressure-Sealed Joints for Copper Tubing:  Join copper tube and pressure-seal fittings with 
tools recommended by fitting manufacturer. 

E. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 
thickness suitable for domestic water service.  Join flanges with gasket and bolts according to 
ASME B31.9. 

F. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with materials of 
both piping systems. 

3.3 QUALITY ASSURANCE  
 
Installer Qualifications  
  
Plumbing Contractor shall provide documentation that lists personnel assigned to this project prior to be-
ginning construction who have successfully completed formal CPVC plumbing systems training conduct-
ed by an authorized CPVC manufacturer’s representative. The Contractor Training documentation shall 
be specific to the manufacturer of the pipe and fittings. Personnel’s training documentation must be cur-
rent and have been updated within the past two (2) years. (Note: this training does not imply compliance 
with any local or state contractor certification or licensing laws.)  

3.4 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 
1. Fittings for NPS 1-1/2 and Smaller:  Fitting-type coupling. 
2. Fittings for NPS 2 and Larger:  Sleeve-type coupling. 
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C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller:  Plastic-to-metal 
transition fittings or unions. 

3.5 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric couplings, nipples, or unions. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4:  Use dielectric flanges, flange kits, or nipples. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger, support products, and installation in Sec-
tion 220529.00 "Hangers and Supports for Plumbing Piping and Equipment." 
1. Vertical Piping:  MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

B. Support vertical piping and tubing at base and at each floor. 

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch. 

D. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 
1. NPS 3/4 and Smaller:  5 feet with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4:  6 feet with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2:  10 feet with 3/8-inch rod. 
4. NPS 2-1/2:  9 feet with 1/2-inch rod. 
5. NPS 3 to NPS 4:  10 feet with 1/2-inch rod. 

E. Install supports for vertical copper tubing every 10 feet. 

F. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's 
written instructions. 

3.7 CONNECTIONS 

3.8 FIELD CONDITIONS 

A. Where new domestic water systems are required to be connected to existing domestic water 
systems, it is the contractor’s responsibility to verify the location, size, pressure, condition, and 
they shall verify that the existing domestic water system is indeed a domestic water system be-
fore any work is done.  Provide all necessary tools, materials and labor for testing as necessary.  
If there is any need for concern, if it is determined that the existing domestic water system is not 
a domestic water system or not connected to a domestic water system, if the condition of the 
existing domestic water system is not viable for re-use, or any other condition that would not al-
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low the proper functioning of the new domestic water system, the contractor shall notify the en-
gineer in writing immediately via RFI and wait for direction before proceeding. 

B. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after arrang-
ing to provide temporary water-distribution service according to requirements indicated: 
1. Notify Architect, Construction Manager, and Owner no fewer than seven days in advance 

of proposed interruption of service. 
2. Do not proceed with interruption of water-distribution service without Architect's written 

permission. 

3.9 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 
1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least one day before in-
spection must be made.  Perform tests specified below in presence of authorities 
having jurisdiction: 
1) Roughing-in Inspection:  Arrange for inspection of piping before concealing 

or closing in after roughing in and before setting fixtures. 
2) Final Inspection:  Arrange for authorities having jurisdiction to observe tests 

specified in "Piping Tests" Subparagraph below and to ensure compliance 
with requirements. 

c. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or 
inspections, make required corrections and arrange for reinspection. 

d. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

2. Piping Tests: 
a. Fill domestic water piping.  Check components to determine that they are not air 

bound and that piping is full of water. 
b. Immediately drain system(s) following test if ambient air temperature has the pos-

sibility of dropping below 32°F. 
c. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired.  If testing is performed in segments, submit a sepa-
rate report for each test, complete with diagram of portion of piping tested. 

d. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was cov-
ered or concealed before it was tested. 

e. Cap and subject piping to static water pressure of 50 psig above operating pres-
sure, without exceeding pressure rating of piping system materials.  Isolate test 
source and allow it to stand for four hours.  Leaks and loss in test pressure consti-
tute defects that must be repaired. 

f. Repair leaks and defects with new materials, and retest piping or portion thereof 
until satisfactory results are obtained. 

g. Prepare reports for tests and for corrective action required. 

3.10 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 
1. Purge new piping and parts of existing piping that have been altered, extended, or re-

paired before using. 
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2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 
methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below: 
a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets. 
b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm  
of chlorine.  Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm 
of chlorine.  Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 
e. Submit water samples in sterile bottles to authorities having jurisdiction. 

B. Prepare and submit reports of purging and disinfecting activities.  Include copies of water-
sample approvals from authorities having jurisdiction. 

C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses. 

END OF SECTION 221116.00 
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SECTION 221119.00 - DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data: 
1. Provide product datasheets for all products specified under this section. 
2. Clearly state full load amps (FLA), voltages and model numbers on all submittals.  

1.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise 
indicated. 

PART 2 - PRODUCTS 

2.1 VACUUM BREAKERS 

A. Hose-Connection Vacuum Breakers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Arrowhead Brass Products. 
b. Cash Acme; a division of Reliance Worldwide Corporation. 
c. Conbraco Industries, Inc. 
d. Legend Valve. 
e. MIFAB, Inc. 
f. Prier Products, Inc. 
g. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
h. Woodford Manufacturing Company; a division of WCM Industries, Inc. 
i. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products. 
j. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1011. 
3. Body:  Bronze, nonremovable, with manual drain. 
4. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7. 
5. Finish:  Chrome or nickel plated. 

B. Pipe-Applied, Atmospheric-Type Vacuum Breakers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Ames Fire & Waterworks; a division of Watts Water Technologies, Inc. 
b. Cash Acme; a division of Reliance Worldwide Corporation. 
c. Conbraco Industries, Inc. 
d. FEBCO; a division of Watts Water Technologies, Inc. 
e. Rain Bird Corporation. 
f. Toro Company (The); Irrigation Div. 
g. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
h. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1001. 
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3. Size:  NPS 1/4 to NPS 3, as required to match connected piping. 
4. Body:  Bronze. 
5. Inlet and Outlet Connections:  Threaded. 
6. Finish:  Rough bronze. 

C.  Pressure Vacuum Breakers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Ames Fire & Waterworks; a division of Watts Water Technologies, Inc. 
b. Conbraco Industries, Inc. 
c. FEBCO; a division of Watts Water Technologies, Inc. 
d. Flomatic Corporation. 
e. Toro Company (The); Irrigation Div. 
f. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
g. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1020. 
3. Operation:  Continuous-pressure applications. 
4. Pressure Loss:  5 psig maximum, through middle third of flow range. 
5. Accessories: 

a. Valves:  Ball type, on inlet and outlet. 

2.2 BACKFLOW PREVENTERS 

A. Intermediate Atmospheric-Vent Backflow Preventers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Cash Acme; a division of Reliance Worldwide Corporation. 
b. Conbraco Industries, Inc. 
c. FEBCO; a division of Watts Water Technologies, Inc. 
d. Honeywell International Inc. 
e. Legend Valve. 
f. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
g. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1012. 
3. Operation:  Continuous-pressure applications. 
4. Body:  Bronze. 
5. Finish:  Chrome plated. 

B. Reduced-Pressure-Principle Backflow Preventers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Ames Fire & Waterworks; a division of Watts Water Technologies, Inc. 
b. Conbraco Industries, Inc. 
c. FEBCO; a division of Watts Water Technologies, Inc. 
d. Flomatic Corporation. 
e. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
f. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1013. 
3. Operation:  Continuous-pressure applications. 
4. Accessories: 

a. Valves NPS 2 and Smaller:  Ball type with threaded ends on inlet and outlet. 
b. Valves NPS 2-1/2 and Larger:  Outside-screw and yoke-gate type with flanged 

ends on inlet and outlet. 
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c. Air-Gap Fitting:  ASME A112.1.2, matching backflow-preventer connection. 

C. Beverage-Dispensing-Equipment Backflow Preventers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Conbraco Industries, Inc. 
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1022. 
3. Operation:  Continuous-pressure applications. 
4. Body:  Stainless steel. 
5. End Connections:  Threaded. 

D. Dual-Check-Valve Backflow Preventers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Cash Acme; a division of Reliance Worldwide Corporation. 
b. Conbraco Industries, Inc. 
c. FEBCO; a division of Watts Water Technologies, Inc. 
d. Flomatic Corporation. 
e. Ford Meter Box Company, Inc. (The). 
f. Honeywell International Inc. 
g. Legend Valve. 
h. McDonald, A. Y. Mfg. Co. 
i. Mueller Co. Ltd.; a subsidiary of Mueller Water Products Inc. 
j. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
k. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1024. 
3. Operation:  Continuous-pressure applications. 
4. Body:  Bronze with union inlet. 

E. Carbonated-Beverage-Dispenser, Dual-Check-Valve Backflow Preventers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Cash Acme; a division of Reliance Worldwide Corporation. 
b. Lancer Corporation. 
c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 

2. Standard:  ASSE 1032. 
3. Operation:  Continuous-pressure applications. 
4. Body:  Stainless steel. 
5. End Connections:  Threaded. 

F. Hose-Connection Backflow Preventers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Conbraco Industries, Inc. 
b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 
c. Woodford Manufacturing Company; a division of WCM Industries, Inc. 

2. Standard:  ASSE 1052. 
3. Outlet Size:  Garden-hose thread complying with ASME B1.20.7. 

2.3 STRAINERS  
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A. Y-Pattern Strainers: 
1. Pressure Rating:  125 psig minimum unless otherwise indicated. 
2. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger. 
3. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 
4. Screen:  Stainless steel with round perforations unless otherwise indicated. 
5. Perforation Size: 

a. Strainers NPS 2 and Smaller:  0.020 inch. 
b. Strainers NPS 2-1/2 to NPS 4:  0.045 inch. 
c. Strainers NPS 6 and Larger:  0.10 inch. 

6. Drain:  Pipe plug. 

2.4 HOSE BIBBS 

A. Hose Bibbs: 
1. Where applicable and possible, install all hose bibs 24”-30” above finish floor. 
2. Furnish to Owner, with receipt, one valve key for each key operated wall hydrant in-

stalled. 
3. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Prier Products, Inc. 
b. Watts Drainage Products. 
c. Woodford Manufacturing Company; a division of WCM Industries, Inc. 
d. Zurn Industries, LLC.. 
e. Chicago Faucets. 
f. T&S Brass. 

2.5 WALL HYDRANTS 

A. Nonfreeze Wall Hydrants: 
1. Wall hydrants shall be equal to Woodford Model B-67 wall hydrant with chrome finish on 

brass casting with box and hinged, door. Conceal within interior partitions. 
2. Furnish to Owner, with receipt, one valve key for each key operated wall hydrant in-

stalled. 
3. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Josam Company. 
b. MIFAB, Inc. 
c. Prier Products, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Wade. 
f. Watts Water Technology. 
g. Woodford Manufacturing Company; a division of WCM Industries, Inc. 
h. Zurn Industries, LLC. 

4. Standard:  ASME A112.18.3M for concealed-outlet, self-draining wall hydrants. 
5. Pressure Rating:  125 psig. 
6. Operation:  Loose key. 
7. Casing and Operating Rods:  Of length required to match wall thickness.  Include wall 

clamps. 
8. Inlet:  NPS 3/4 or NPS 1. 
9. Outlet:  Concealed. 
10. Box:  Deep, flush mounted with cover. 
11. Box and Cover Finish:  Polished nickel bronze or chrome plated. 
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12. Vacuum Breaker: 
a. Non-removable, manual-drain-type, hose-connection vacuum breaker complying 

with ASSE 1011 or backflow preventer complying with ASSE 1052. 
b. Garden-hose thread complying with ASME B1.20.7 on outlet. 

13. Operating Keys(s):  One with each wall hydrant. 

B. Nonfreeze, Hot- and Cold-Water Wall Hydrants: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Josam Company. 
b. Prier Products, Inc. 
c. Smith Mfg. Co.; Division of Smith Industries, Inc. 
d. Wade. 
e. Watts Drainage Products. 
f. Woodford Manufacturing Company. 
g. Zurn Industries, LLC. 

2. Standard:  ASME A112.3M for concealed-outlet, self-draining wall hydrants. 
3. Pressure Rating:  125 psig. 
4. Operation:  Loose key. 
5. Casing and Operating Rods:  Of length required to match wall thickness.  Include wall 

clamps. 
6. Inlet:  NPS 3/4 or NPS 1. 
7. Outlet:  Concealed. 
8. Box:  Deep, flush mounted with cover. 
9. Box and Cover Finish:  Polished nickel bronze or chrome plated. 
10. Vacuum Breaker: 

a. Nonremovable, manual-drain-type, hose-connection vacuum breaker complying 
with ASSE 1011 or backflow preventer complying with ASSE 1052. 

b. Garden-hose thread complying with ASME B1.20.7 on outlet. 
11. Operating Keys(s):  One with each wall hydrant. 

C. Vacuum Breaker Wall Hydrants: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Prier Products, Inc. 
b. Jay R. Smith Mfg. Co. 
c. Watts Water Technologies. 
d. Woodford Manufacturing Company. 
e. Zurn Industries, LLC. 

2. Standard:  ASSE 1019, Type A or Type B. 
3. Type:  Freeze-resistant, automatic draining with integral air-inlet valve. 
4. Classification:  Type B, for automatic draining with hose removed or with hose attached 

and nozzle closed. 
5. Pressure Rating:  125 psig. 
6. Operation:  Loose key. 
7. Casing and Operating Rod:  Of length required to match wall thickness.  Include wall 

clamp. 
8. Inlet:  NPS 3/4. 
9. Outlet:  Exposed with garden-hose thread complying with ASME B1.20.7. 

2.6 ROOF HYDRANTS 
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A. Non-Freeze roof hydrant shall be equal to Woodford Model SRH-MS, complete system with ¾” 
threaded hose bib, ASSE 1052 double check backflow preventer, and mounting hardware. 

B. Provide detailed operational information to owner on how to operate during winter to prevent 
from freezing. 

C. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Woodford. 
2. J.R.Smith. 
3. Zurn. 
4. Wade. 
5. Murdoch Manufacturing. 

2.7  DRAIN VALVES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 

a. Watts. 
b. Nibco. 
c. Apollo. 

B. Ball-Valve-Type, Hose-End Drain Valves: 
1. Standard:  MSS SP-110 for standard-port, two-piece ball valves. 
2. Pressure Rating:  400-psig minimum CWP. 
3. Size:  NPS 3/4. 
4. Body:  Copper alloy. 
5. Ball:  Chrome-plated brass. 
6. Seats and Seals:  Replaceable. 
7. Handle:  Vinyl-covered steel. 
8. Inlet:  Threaded or solder joint. 
9. Outlet:  Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 

and cap with brass chain. 

C. Stop-and-Waste Drain Valves: 
1. Standard:  MSS SP-110 for ball valves or MSS SP-80 for gate valves. 
2. Pressure Rating:  200-psig minimum CWP or Class 125. 
3. Size:  NPS 3/4. 
4. Body:  Copper alloy or ASTM B 62 bronze. 
5. Drain:  NPS 1/8 side outlet with cap. 

2.8 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. AMTROL, Inc. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Precision Plumbing Products, Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Jay R. Smith Mfg. Co. 
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g. Wade. 
h. Watts Water Technologies  
i. Zurn Industries, LLC. 

2. Standard:  ASSE 1010 or PDI-WH 201. 
3. Type:  Metal bellows or copper tube with piston. 
4. Size:  ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F. 

2.9 ELECTRONIC TRAP-SEAL PRIMER SYSTEMS 

A. Trap-Seal Primer Systems: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. MIFAB, Inc. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 

2. Standard:  ASSE 1044. 
3. Piping:  NPS 3/4, ASTM B 88, Type L; copper, water tubing. 
4. Cabinet:  Surface-mounted steel box with stainless-steel cover. 
5. Electric Controls:  24-hour timer, solenoid valve, and manual switch for 120-V ac power. 

a. Electrical Components, Devices, and Accessories:  Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

6. Vacuum Breaker:  ASSE 1001. 
7. Size Outlets:  NPS 1/2. 

2.10  TRAP-SEAL PRIMER DEVICE 

A. Supply-Type, Trap-Seal Primer Device: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. MIFAB, Inc. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Jay R. Smith Mfg. Co. 
e. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 

2. Standard:  ASSE 1018 or ASSE 1044. 
3. Pressure Rating:  125 psig minimum. 
4. Body:  Bronze. 
5. Inlet and Outlet Connections:  NPS 1/2 threaded, union, or solder joint. 
6. Gravity Drain Outlet Connection:  NPS 1/2 threaded or solder joint. 
7. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not 

chrome finished. 

2.11  FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Flex-Hose Co., Inc. 
2. Flexicraft Industries. 
3. Flex Pression, Ltd. 
4. Flex-Weld Incorporated. 
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5. Hyspan Precision Products, Inc. 
6. Mercer Gasket & Shim, Inc. 
7. Metraflex, Inc. 
8. Proco Products, Inc. 
9. TOZEN Corporation. 
10. Unaflex.Universal Metal Hose; a Hyspan company. 

B. Stainless-Steel-Hose Flexible Connectors:  Corrugated-stainless-steel tubing with stainless-
steel wire-braid covering and ends welded to inner tubing. 
1. Working-Pressure Rating:  Minimum 200 psig. 
2. End Connections NPS 2 and Smaller:  Threaded steel-pipe nipple. 
3. End Connections NPS 2-1/2 and Larger:  Flanged steel nipple. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install backflow preventers in each water supply to mechanical equipment and systems and to 
other equipment and water systems that may be sources of contamination.  Comply with author-
ities having jurisdiction. 
1. Locate backflow preventers in same room as connected equipment or system. 
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe di-
ameters in drain piping and pipe-to-floor drain.  Locate air-gap device attached to or un-
der backflow preventer.  Simple air breaks are unacceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

B. Install water pressure regulators with inlet and outlet shutoff valves and bypass with memory-
stop balancing valve.  Install pressure gages on inlet and outlet. 

C. Install water-control valves with inlet and outlet shutoff valves and bypass with globe valve.  In-
stall pressure gages on inlet and outlet. 

D. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve, sole-
noid valve, and pump. 

E.  Install draining-type post hydrants with 1 cu. yd. of crushed gravel around drain hole.  Set post 
hydrants in 12”x12”x12” concrete. 

F. Set nonfreeze, nondraining-type post hydrants in concrete. 

G. Install water-hammer arresters in water piping according to PDI-WH 201. 

H.  Install trap-seal primer systems with outlet piping pitched down toward drain trap a minimum of 
1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust system for proper flow. 

I.  Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a 
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for 
proper flow. 
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END OF SECTION 221119.00 
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SECTION 221123.00 - DOMESTIC WATER PUMPS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data: 
1. Provide product datasheets for all products specified under this section.  Include rated 

capacities, operating characteristics, furnished specialties, and accessories. 

1.2 GENERAL REQUIREMENTS: 

A. Design point on pump curve shall yield a minimum tangential slope of -1:1. 

B. The impeller curve shall be continuously rising throughout the range contained within its effi-
ciency curve 

C. The peak of the impeller curve at maximum total head shall be a minimum of 10% above the 
scheduled total design head. 

PART 2 - PRODUCTS 

2.1 IN-LINE, SEALLESS CENTRIFUGAL PUMPS 

A. Manufacturers: Subject to compliance with requirements, manufacturers offering pumps which 
may be incorporated in the work include the following:: 
1. Armstrong Pumps Inc. 
2. Bell & Gossett; ITT Corporation. 
3. Grundfos 
4. TACO Incorporated. 

B. Description:  Factory-assembled and -tested, in-line, close-coupled, canned-motor, sealless, 
overhung-impeller centrifugal pumps. 

C. Pump Construction: 
1. Pump and Motor Assembly:  Hermetically sealed, replaceable-cartridge type with motor 

and impeller on common shaft and designed for installation with pump and motor shaft 
horizontal. 

2. Casing:  Bronze, with threaded or companion-flange connections. 
3. Impeller:   Lead free brass. 
4. Motor:  Single speed, unless otherwise indicated. 

D. Capacities and Characteristics: 
1. Minimum Working Pressure:  125 psig. 
2. Maximum Continuous Operating Temperature:  220 deg F. 
3. Pump Control:   Thermostat, . 

2.2 IN-LINE, WET ROTOR PUMPS 
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A. Manufacturers: Subject to compliance with requirements, manufacturers offering pumps which 
may be incorporated in the work include the following: 
1. Armstrong Pumps Inc. 
2. Bell & Gossett. 
3. Grundfos. 
4. TACO Inc. 

B. Description:  Factory-assembled and -tested, in-line, wet rotor, system lubricated, canned-motor 
pumps. 

C. Pump Construction: 
1. Pump and Motor Assembly:  Self-lubricating, replaceable-cartridge type and designed for 

horizontal installation. 
2. Casing:  Lead free bronze . 
3. Impellor:  Plastic 
4. Shaft:  Ceramic 
5. Bearings:  Carbon 

D. Capacities and Characteristics: 
1. Minimum Working Pressure:  125 psig. 
2. Maximum Continuous Operating Temperature:  220 deg. F. 
3. Pump Control:  Thermostat  . 

2.3 CONTROLS 

A. Thermostats:  Electric; adjustable for control of hot-water circulation. 
1. Type:  Surface mounted temperature sensor, for installation on hot water recirculating 

piping. 
2. Type:  Water-immersion temperature sensor, for installation in an interlocked storage 

tank. 
3. Range:  40 to 180 deg F. 
4. Enclosure:  Weatherproof enclosure. 
5. Operation of Pump:  On or off. 
6. Power Requirement:  Line voltage. 
7. Settings:   

a. For 140 deg F hot water systems, start pump at 135 deg F and stop pump at 140 
deg F. 

8. Provide equal to Honeywell L4006H 

PART 3 - EXECUTION 

3.1 PUMP INSTALLATION 

A. Examine roughing-in of domestic-water-piping system to verify actual locations of connections 
before pump installation. 

A. Install equipment and all accessories in accordance with manufacturer's installation instructions. 

B. Comply with HI 1.4. 

C. Install in-line, sealless centrifugal pumps with shaft horizontal unless otherwise indicated. 
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D. Install thermostats in hot-water return piping. 

3.2 CONNECTIONS 

A. Install piping adjacent to pumps to allow service and maintenance. 

B. Connect domestic water piping to pumps.   
1. Provide unions and shutoff valves on each side of the pump. Provide check and balanc-

ing valves. Provide strainer upstream of the pump and downstream of the shutoff valve.   
2. Install pressure and temperature gage connectors at suction and discharge of each 

pump. 

C. Connect  thermostats,    to pumps that they control. 

3.3 ADJUSTING 

A. Adjust domestic water pumps to function smoothly and lubricate as recommended by manufac-
turer. 

B. Adjust initial temperature set points. 

C. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

END OF SECTION 221123.00 
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SECTION 221316.00 – DRAIN, WASTE, AND VENT PIPING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 
1. Provide product datasheets for all products specified under this section. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. This specification is intended to include, but not limited to, sanitary, storm, and vent systems as 
they apply to the drain, waste, and vent piping products. 

B. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated: 
1. DWV Piping:  10-foot head of water. 

C. Plastics Piping Systems Components and Related Materials shall comply with NSF/ANSI 14, for 
plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent 
piping and "NSF-sewer" for plastic sewer piping. Piping materials shall bear label, stamp, or 
other markings of specified testing agency. 

D. Cast-iron DWV pipe and fittings shall be certified NSF and shall be marked with the trademark 
of the Cast Iron Soil Pipe Institute.  

2.2 PIPING MATERIALS 
2.3 PVC PIPE AND FITTINGS 

A. Solid-Wall, Schedule 40 PVC Pipe:  ASTM D 2665 and ASTM D 1785 DWV pipe. 

B. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 2665, DWV patterns and to fit Sched-
ule 40 pipe. 

C. Adhesive Primer:  ASTM F 656. 

D. Solvent Cement:  ASTM D 2564. 

E. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Charlotte Pipe and Foundry Corporation. 
2. North American Pipe Corporation. 
3. Spears Manufacturing Company. 

F. For PVC piping in utilized in HVAC plenums: Fire Barrier Plenum Wrap; ASTM E84. NFPA 262 
(UL 910). 

2.4 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 
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A. Pipe and Fittings: ASTM A 74, Service   class(es). 

B. Gaskets: ASTM C 564, rubber. 

C. Gaskets:  ASTM C 564, rubber. 

D. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Charlotte Pipe and Foundry Corporation. 
2. AB&I Foundry/ McWane, Inc. 
3. Tyler Pipe/ McWane, Inc. 

2.5 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888, ASME B16.12, and CISPI 301. 

B. Standard Hubless-Piping Couplings: 
1. Standards:  ASTM C 1277 and CISPI 310.  
2. Description:  Stainless-steel corrugated shield with (4) stainless-steel bands and tighten-

ing devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

C. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Charlotte Pipe and Foundry Corporation. 
2. AB&I Foundry/ McWane, Inc. 
3. Tyler Pipe/ McWane, Inc. 
4. ANACO-Husky. 
5. http://www.specagent.com/LookUp/?uid=123456823627&mf=04&src=wdFernco Inc. 
6. MIFAB, inc.  

2.6 COPPER TUBE AND FITTINGS 

A. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought copper, sol-
der-joint fittings. 

B. Hard Copper Tube: ASTM B 306, Type DWV, copper fittings, and soldered joints. 

A. Hard Copper Tube: ASTM B 88, Type-M, copper fittings, and soldered joints for force-main piping. 

B. Hard Copper Tube: ASTM B 88, Type-M, copper fittings, and soldered joints. 

C. Copper Flanges:  ASME B16.24, Class 150, cast copper with solder-joint end. 
1. Flange Gasket Materials:  ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-

inch maximum thickness unless thickness or specific material is indicated. 
2. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 

D. Solder:  ASTM B 32, lead free with ASTM B 813, water-flushable flux. 

E. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Mueller Streamline Co. 
2. Great Lakes Copper, LTD. 

http://www.specagent.com/LookUp/?uid=123456823626&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823627&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823629&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808650&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808716&mf=04&src=wd


INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

DRAIN, WASTE, AND VENT PIPING 221316.00 - 3 

3. Cerro Flow Products, LLC. 

2.7 STAINLESS-STEEL PIPE AND FITTINGS 

A. Pipe and Fittings:  Type 316/316L, ASME A112.3.1, drainage pattern with socket and spigot 
ends. 

B. Internal Sealing Rings:  Elastomeric gaskets shaped to fit socket groove. 

C. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Zurn Industries, LLC. 
2. Blucher/Watts Water Technologies, inc. 
3. Josam Company. 

2.8 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 
1. General Requirements:  Fitting or device for joining piping with small differences in OD's 

or of different materials.  Include end connections same size as and compatible with 
pipes to be joined. 

2. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping sys-
tem fitting. 

3. Shielded, Nonpressure Transition Couplings: 
a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 
1) ANACO-Husky. 
2) http://www.spe-

cagent.com/LookUp/?uid=123456823627&mf=04&src=wdFernco Inc. 
3) MIFAB, inc. 

b. Standard:  ASTM C 1460. 
c. Description:  Elastomeric or rubber sleeve with full-length, corrosion-resistant outer 

shield and corrosion-resistant-metal tension band and tightening mechanism on 
each end. 

B. Dielectric Fittings: 
1. General Requirements:  Assembly of copper alloy and ferrous materials with separating 

nonconductive insulating material.  Include end connections compatible with pipes to be 
joined. 

2. Dielectric Unions: 
a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 
1) Spears Manufacturing Company. 
2) Watts Water Technologies, Inc. 
3) Zurn Industries, LLC. 

b. Description: 
1) Standard:  ASSE 1079. 
2) Pressure Rating:  125 psig minimum at 180 deg F. 
3) End Connections:  Solder-joint copper alloy and threaded ferrous. 

3. Dielectric Flanges: 
a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 
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1) Spears Manufacturing Company. 
2) Watts Water Technologies, Inc. 
3) Zurn Industries, LLC. 

b. Description: 
1) Standard:  ASSE 1079. 
2) Factory-fabricated, bolted, companion-flange assembly. 
3) Pressure Rating:  125 psig minimum at 180 deg F. 
4) End Connections:  Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous. 
4. Dielectric-Flange Insulating Kits: 

a. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 
1) Advance Products & Systems, Inc. 
2) Calpico, Inc. 
3) Central Plastics Company. 

b. Description: 
1) Nonconducting materials for field assembly of companion flanges. 
2) Pressure Rating:  150 psig. 
3) Gasket:  Neoprene or phenolic. 
4) Bolt Sleeves:  Phenolic or polyethylene. 
5) Washers:  Phenolic with steel backing washers. 

5. Dielectric Nipples: 
a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 
1) Grinnell Mechanical Products. 
2) Matco-Norca, Inc. 
3) Precision Plumbing Products, Inc. 

b. Description: 
1) Standard:  IAPMO PS 66 
2) Electroplated steel nipple. 
3) Pressure Rating:  300 psig at 225 deg F. 
4) End Connections:  Male threaded or grooved. 
5) Lining:  Inert and noncorrosive, propylene. 

PART 3 - EXECUTION 

3.1 PROJECT CONDITIONS 

A. Where new sanitary and/or storm sewers are required to be connected to existing sewer(s), it is 
the contractor’s responsibility to verify the location, size, invert elevation, and condition of 
sewer. To avoid a misconnection of system types, the contractor shall verify that the existing 
sewer is indeed a sanitary and/or storm sewer before any work is done.  Provide all necessary 
camera scoping and dye testing to complete proper field investigations.  If there is any discrep-
ancies between the existing sewer(s) shown on plan from actual field conditions, or condition(s) 
of the existing sewer(s) is not viable for re-use, or any other condition that would not allow the 
proper functioning of the new sewer, the contractor shall notify the engineer in writing immedi-
ately via RFI and wait for direction before proceeding. 

B. Interruption of Existing Sanitary Waste Service:  Do not interrupt service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary service according to requirements indicated: 
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1. Notify Architect, Construction Manager, and Owner no fewer than seven days in advance 
of proposed interruption of sanitary waste service. 

2. Do not proceed with interruption of sanitary waste service without Architect's written per-
mission. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated un-
less deviations to layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.   

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Slope piping according to local codes. 

F. Install piping free of sags and bends. 

G. Install piping to allow application of insulation. 

H. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be 
used on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, 
double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side 
with common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not 
change direction of flow more than 90 degrees.  Use proper size of standard increasers and re-
ducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction of 
flow is prohibited. 

I. Lay buried building drainage piping beginning at low point of each system.  Install true to grades 
and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  
Install required gaskets according to manufacturer's written instructions for use of lubricants, 
cements, and other installation requirements.  Maintain swab in piping and pull past each joint 
as completed. 

J. Collect vent piping where practical so roof will be penetrated a minimum number of times.  Vent 
sizes and heights above roof shall be per the Plumbing Code in force.  Vents penetrating roofs 
shall be flashed with 4 lb. sheet lead.  Vents shall not be terminated within ten feet of any out-
side air intakes, windows, or door openings. 

K. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

L. Install aboveground copper tubing according to CDA's "Copper Tube Handbook." 

M. Install aboveground PVC piping according to ASTM D 2665. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

DRAIN, WASTE, AND VENT PIPING 221316.00 - 6 

N. Install underground PVC piping according to ASTM D 2321. 

O. Do not enclose, cover, or put piping into operation until it is inspected and approved by authori-
ties having jurisdiction. 

P. PVC piping shall not be installed in plenum spaces.  Coordinate plenum ceiling locations with 
engineer of record and HVAC contractor prior to bid submission. 

3.3 JOINT CONSTRUCTION 

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for hubless-piping coupling joints. 
1. Cast iron coupling for joining hubless cast iron pipe shall consist of neoprene gasket pro-

duced and labeled as ASTM C 564, cast iron clamps produced and labeled as ASTM A 
48 and stainless steel bolts and nuts produced and labeled as ANSI B18.2.1 and ANSI 
B18.2.2.  Neoprene gaskets shall be produced and labeled as ASTM C 564-70. 

B. Join copper tube and fittings with soldered joints according to ASTM B 828.  Use ASTM B 813, 
water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder. 

C. Plastic, Nonpressure-Piping, Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe 
and fittings according to the following: 
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent ce-

ments.  Solvent cements shall conform to ASTM D 2665. 
2. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 
3. Primers conforming to ASTM F 656 shall be applied to all joint surfaces. 
4. Solvent cement conforming to ASTM D 2564 shall be applied to all joint surfaces.  The 

joint shall be made while the cement is wet and shall be in accordance with ASTM D 
2855. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 
1. Install transition couplings at joints of piping with small differences in OD's. 
2. In DWV piping:  4-band, shielded, non-pressure transition couplings. 

B. Dielectric Fittings: 
1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 
2. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric nipples or unions. 
3. Dielectric Fittings for NPS 2-1/2 to NPS 4:  Use dielectric flanges, flange kits, or nipples. 

3.5 CONNECTIONS 

A. Use transition fitting to join dissimilar piping materials. 

B. Connect drainage and vent piping to the following: 
1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than re-

quired by plumbing code. 
2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, 

but not smaller than required by authorities having jurisdiction. 
3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 

smaller than required by plumbing code. 
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4. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if indicated and 
union for each connection.  Use flanges instead of unions for connections NPS 2-1/2 and 
larger. 

C. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

D. Make connections according to the following unless otherwise indicated: 
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 

to each piece of equipment. 
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final con-

nection to each piece of equipment. 

3.6 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must 
be made.  Perform tests specified below in presence of authorities having jurisdiction. 
1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 

after roughing-in and before setting fixtures. 
2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe 

tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction 
or, in absence of published procedures, as follows: 
1. Test for leaks and defects in new piping and parts of existing piping that have been al-

tered, extended, or repaired.  If testing is performed in segments, submit separate report 
for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and 
vent piping until it has been tested and approved.  Expose work that was covered or con-
cealed before it was tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside 
leaders on completion of roughing-in.  Close openings in piping system and fill with water 
to point of overflow, but not less than 10-foot head of water.  From 15 minutes before in-
spection starts to completion of inspection, water level must not drop.  Inspect joints for 
leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight.  Plug vent-stack 
openings on roof and building drains where they leave building.  Introduce air into piping 
system equal to pressure of 1-inch wg.  Use U-tube or manometer inserted in trap of wa-
ter closet to measure this pressure.  Air pressure must remain constant without introduc-
ing additional air throughout period of inspection.  Inspect plumbing fixture connections 
for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.7 CLEANING AND PROTECTION 
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A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and 
to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

D. Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-
based latex paint.  Coordinate final color with Architect and/or Owner’s Representative. 

3.8 PIPING SCHEDULE 

A. Aboveground, DWV piping not installed within an HVAC plenum shall be any of the following: 
1. Solid-wall, Schedule 40 PVC pipe, PVC socket fittings, and solvent-cemented joints. 
2. Hubless, cast-iron soil pipe and fittings; hubless-piping couplings; and coupled joints. 
3. Copper DWV tube, copper drainage fittings, and soldered joints. 

B. Aboveground, DWV piping installed within an HVAC plenum shall be any of the following: 
1. Hubless, cast-iron soil pipe and fittings; hubless-piping couplings; and coupled joints. 
2. Fire-wrapped, Solid-wall, Schedule 40 PVC pipe, PVC socket fittings, and solvent-ce-

mented joints. 
3. Copper DWV tube, copper drainage fittings, and soldered joints. 

C. Aboveground, DWV piping shall be: 
1. Hubless, cast-iron soil pipe and fittings; hubless-piping couplings; and coupled joints. 
2. Type “M” hard copper tube, Type M; copper pressure fittings; and soldered joints. 
3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 
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SECTION 221319.00 - SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data (PD): 
1. Provide product datasheets for all products specified under this section. 
2. Clearly state model numbers on all submittals. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Exposed Cleanouts: 
1. Cast-iron Exposed Cleanouts: 

a. Standard:  ASME A112.36.2M for cast iron cleanout. 
b. Provide product equal to Zurn ZN1400 cleanout with Dura-Coated cast iron body 

with gas and watertight ABS tapered thread plug. 
c. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not lim-
ited to, the following: 
1) Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
2) Watts Drainage Products Inc. 
3) Zurn Industries, LLC. 

 
2. PVC Exposed Cleanouts: 

a. Standard:  ASME A112.36.2M for PVC cleanout. 
b. Provide product equal to Zurn CO2410 cleanout body and plug watertight PVC ta-

pered thread plug. 
c. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not lim-
ited to, the following: 
1) Oatey. 
2) Sioux Chief Manufacturing Company, Inc. 
3) Zurn Industries, LLC. 

B. Floor Cleanouts: 
1. Cast-iron Floor Cleanouts: 

a. Standard:  ASME A112.36.2M for adjustable housing cleanout. 
b. Provide product equal to Zurn ZN1400-BZ adjustable floor cleanout, Dura-Coated 

cast iron body with gas and watertight ABS tapered thread plug and round scori-
ated secured top in nickel bronze adjustable to finish floor. 

c. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not lim-
ited to, the following: 
1) Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
2) Watts Drainage Products Inc. 
3) Zurn Industries, LLC. 
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2. PVC Floor Cleanouts: 
a. Provide product equal to Zurn EZC 6” top, adjustable PVC floor cleanout, solvent 

weld body, with gas and water tight ABS tapered plug and top assembly, round 
light duty scoriated cover in nickel bronze. 

b. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not lim-
ited to, the following: 
1) Oatey. 
2) Sioux Chief Manufacturing Company, Inc. 
3) Zurn Industries, LLC. 

3. Provide carpet markers on all floor cleanouts installed below carpeted floors. 

C. Wall Cleanouts: 
1. Cast-iron Wall Cleanouts: 

a. Standard:  ASME A112.36.2M.  Include wall access. 
b. Provide product equal to Zurn Z1445 cleanout body and plug complete with square 

wall access panel and frame equal to Zurn Z1460, smooth, stainless steel panel 
secured to frame, set flush to finish wall plane, complete with securing lugs. 

c. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not lim-
ited to, the following: 
1) Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
2) Watts Drainage Products Inc. 
3) Zurn Industries, LLC. 

2. PVC Wall Cleanouts: 
a. Standard:  ASME A112.36.2M.  Include wall access. 
b. Provide product equal to Zurn CO-2411 cleanout body and plug complete with 

square wall access panel and frame equal to Zurn Z1460, smooth, stainless steel 
panel secured to frame, set flush to finish wall plane, complete with securing lugs. 

c. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not lim-
ited to, the following: 
1) Oatey. 
2) Sioux Chief Manufacturing Company, Inc. 
3) Zurn Industries, LLC. 

2.2 FLOOR DRAINS 

A. Cast-iron Floor Drains: 
1. Standard:  ASME A112.6.3. 
2. Refer to schedule on drawings for manufacturer and model number(s).  If a load rating is 

not scheduled provide a heavy duty ‘Class E’ load rating. 
3. All floor drains located in rooms with tile floors shall be provided with manufacturer’s 

standard square grate. 
4. Available Manufacturers:  Subject to compliance with requirements, manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
b. Watts Drainage Products Inc. 
c. Zurn Industries, LLC. 

B. PVC Floor Drains: 
1. Standard:  ASME A112.6.3. 
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2. Refer to schedule on drawings for manufacturer and model number(s).  If a load rating is 
not scheduled provide a heavy duty ‘Class E’ load rating. 

3. All floor drains located in rooms with tile floors shall be provided with manufacturer’s 
standard square grate. 

4. Available Manufacturers:  Subject to compliance with requirements, manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the 
following: 

1) Oatey. 
2) Sioux Chief Manufacturing Company, Inc. 
3) Zurn Industries, LLC. 

2.3 FLOOR SINKS 

A. Cast-iron Floor Sinks: 
1. Standard:  ASME A112.6.7. 
2. Refer to schedule on drawings for manufacturer and model number(s).  If a load rating is 

not scheduled provide a heavy duty ‘Class E’ load rating. 
3. All floor drains located in rooms with tile floors shall be provided with manufacturer’s 

standard square grate. 
4. Available Manufacturers:  Subject to compliance with requirements, manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
b. Watts Drainage Products Inc. 
c. Zurn Industries, LLC. 

B. PVC Floor Sinks: 
1. Standard:  ASME A112.6.7. 
2. Refer to schedule on drawings for manufacturer and model number(s).  If a load rating is 

not scheduled provide a heavy duty ‘Class E’ load rating. 
3. All floor drains located in rooms with tile floors shall be provided with manufacturer’s 

standard square grate. 
4. Available Manufacturers:  Subject to compliance with requirements, manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Oatey. 
b. Sioux Chief Manufacturing Company, Inc. 
c. Zurn Industries, LLC. 

2.4 LINEAR TRENCH DRAINS 

A. HDPE Linear Trench Drains: 
1. Standard:  ASME A112.6.3. 
2. Refer to schedule on drawings for manufacturer and model number(s).  If a load rating is 

not scheduled provide a heavy duty ‘Class E’ load rating. 
3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
b. Watts Drainage Products Inc. 
c. Zurn Industries, LLC. 

2.5 ADDITIONAL REQUIREMENTS 
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A. If not expressly specified, the following drainage specialty products shall be equipped with and 
include, but are not limited to: 
1. Floor Drains: 

a. Membrane clamp. 
b. Adjustable collar with weep holes. 
c. Structural deck drain stabilizer. 
d. Trap primer connection. 
e. Heavy-duty slotted grate. 

 
2. Floor Sinks: 

a. Membrane clamp. 
b. Anchor flange with weep holes and clamp collar. 
c. Stabilizer assembly. 
d. Trap primer connection. 
e. Sediment bucket. 
f. Heavy-duty slotted grate. 

 
3. Linear Trench Drains: 

a. Concrete encasement.   
b. Sidewall extensions. 
c. Heavy-duty slotted grate. 
d. Heavy-Duty Galvanized Carbon Steel Frame Assembly 
e. Catch basin(s). 

2.6 MECHANICAL TRAP SEALS 

A. Provide an elastomeric, mechanical trap guard device which utilizes a normally closed seal to 
prevent evaporation of the trap seal and also prevents sewer gases from backing up to habita-
ble areas. 

2.7 ROOF FLASHING ASSEMBLIES 

A. Roof Flashing Assemblies: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Acorn Engineering Company; Elmdor/Stoneman Div. 
b. Thaler Metal Industries Ltd. 
c. ProSet Systems Inc. 
d. Josam Company; Josam Div. 
e. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
f. Tyler Pipe; Wade Div. 
g. Watts Drainage Products Inc. 
h. Zurn Plumbing Products Group; Light Commercial Operation. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 

B. Description:  Manufactured assembly made of 4.0-lb/sq. ft., 0.0625-inch-thick, lead flashing col-
lar and skirt extending at least 6 inches from pipe, with galvanized-steel boot reinforcement and 
counterflashing fitting. 

C. Frost-Resistant Vent Caps:  Install frost-resistant vent caps on each vent pipe passing through 
roof, and elsewhere where indicated.  Maintain 1" clearance between vent pipe and roof sub-
strate.  Coordinate vent penetrations with HVAC equipment.  Maintain a minimum of 10 feet 
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clearance from all outside air intakes, relief louvers, exhaust louvers and any other opening to 
the inside which could receive sewer gas infiltration. 

2.8 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 

A. Through-Penetration Firestop Assemblies: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. 3M. 
b. Hilti, North America. 
c. ProSet Systems Inc. 

2. Standard:  UL 1479 assembly of sleeve and stack fitting with firestopping plug. 
3. Size:  Same as connected soil, waste, or vent stack. 
4. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing 

flange on one end for installation in cast-in-place concrete slabs. 
5. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene 

O-ring at base and gray-iron plug in thermal-release harness.  Include PVC protective 
cap for plug. 

2.9 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. No-hub Cast Iron Soil Pipe Fitting Restraints  
1. Description: CISPI Designation 301-12, large diameter no-hub cast iron fittings, over 4 

inches (102 mm) in size, shall be provided with supplemental support to minimize the risk 
of joints separation under high thrust conditions. Auxiliary restraint products used shall be 
manufactured assemblies with thrust pressure rating adequate for the specific installa-
tion. Field devised methods and materials shall not be used to accomplish this application 
solution.  

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the 
following:  
a. HOLDRITE 
b. EBAA Iron, Inc.  
c. Romac Industries, inc. 

B. Open Hub Drains: 
1. Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, 

cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where re-
quired, increaser fitting joined with ASTM C 564, rubber gaskets. 

2. Size:  Same as connected waste piping with increaser fitting of size indicated. 

C. Floor-Drain, Trap-Seal Primer Fittings: 
1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal 

primer valve connection. 
2. Size:  Same as floor drain outlet with NPS 1/2 side inlet. 

D. Air-Gap Fittings: 
1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between 

installed inlet and outlet piping. 
2. Body:  Bronze or cast iron. 
3. Inlet:  Opening in top of body. 

http://www.specagent.com/LookUp/?uid=123456809130&mf=04&src=wd
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4. Outlet:  Larger than inlet. 
5. Size:  Same as connected waste piping and with inlet large enough for associated indi-

rect waste piping. 

E. Sleeve Flashing Device: 
1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms sleeve for 

pipe floor penetrations of floor membrane.  Include galvanized-steel pipe extension in top 
of fitting that will extend 1 inch above finished floor and galvanized-steel pipe extension in 
bottom of fitting that will extend through floor slab. 

2. Size:  As required for close fit to riser or stack piping. 

F. Stack Flashing Fittings: 
1. Description:  Counterflashing-type, cast-iron fitting, with bottom recess for terminating 

roof membrane, and with threaded or hub top for extending vent pipe. 
2. Size:  Same as connected stack vent or vent stack. 

G. Expansion Joints: 
1. Standard:  ASME A112.21.2M. 
2. Body:  Cast iron with bronze sleeve, packing, and gland. 
3. End Connections:  Matching connected piping. 
4. Size:  Same as connected soil, waste, or vent piping. 

2.10 FLASHING MATERIALS 

A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights 
and thicknesses, unless otherwise indicated: 
1. General Use:  4.0-lb/sq. ft., 0.0625-inch thickness. 
2. Vent Pipe Flashing:  3.0-lb/sq. ft., 0.0469-inch thickness. 
3. Burning:  6-lb/sq. ft., 0.0938-inch thickness. 

B. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, un-
less otherwise indicated: 
1. General Applications:  12 oz./sq. ft.. 
2. Vent Pipe Flashing:  8 oz./sq. ft.. 

C. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-
inch minimum thickness, unless otherwise indicated.  Include G90 hot-dip galvanized, mill-phos-
phatized finish for painting if indicated. 

D. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum 
thickness. 

E. Fasteners:  Metal compatible with material and substrate being fastened. 

F. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units 
required for installation; matching or compatible with material being installed. 

G. Solder:  ASTM B 32, lead-free alloy. 

H. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cleanouts in aboveground piping and building drain piping according to the following, un-
less otherwise indicated: 
1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless 

larger cleanout is indicated. 
2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for 

larger piping. 
4. Locate at base of each vertical soil and waste stack. 

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with fin-
ished floor. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indi-
cated, with frame and cover flush with finished wall. 

D. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with 
finished floor, unless otherwise indicated. 
1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set 

with grates depressed according to the following drainage area radii: 
a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-

inch total depression. 
b. Radius, 30 to 60 Inches:  Equivalent to 1 percent slope. 
c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-

inch total depression. 
3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoin-

ing flooring.  Maintain integrity of waterproof membranes where penetrated. 
4. Install individual traps for floor drains connected to sanitary building drain, unless other-

wise indicated. 

E. Install trench drains at low points of surface areas to be drained.  Set grates of drains flush with 
finished surface, unless otherwise indicated. Trench drains shall be provided a minimum 6-inch 
reinforced concrete encasement at 5000 psi around all sides of drain body.  Vibrate concrete 
encasement to remove air bubbles. 

F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 

G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. 

H. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer 
connection. 
1. Exception:  Fitting may be omitted if trap has trap-seal primer connection. 
2. Size:  Same as floor drain inlet. 

I. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping dis-
charge into sanitary drainage system. 
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J. Install sleeve flashing device with each riser and stack passing through floors with waterproof 
membrane. 

K. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy 
access and maintenance. 

3.2  FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 
required.  Join flashing according to the following if required: 
1. Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or thicker.  

Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner. 
2. Copper Sheets:  Solder joints of copper sheets. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 
and roofs with waterproof membrane. 
1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches, and 

skirt or flange extending at least 8 inches around pipe. 
2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around 

sleeve. 
3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 inches 

around specialty. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Install flashing for piping passing through roofs with counterflashing or commercially made 
flashing fittings, according to Section 076200 "Sheet Metal Flashing and Trim." 

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 
into cast-iron sleeve having calking recess. 

G. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

END OF SECTION 221319.00 
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SECTION 221613.00 - NATURAL-GAS PIPING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data: 
1. Provide product datasheets for all products specified under this section. 
2. Clearly state all model numbers on all submittals. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 
1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern. 
2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket weld-

ing. 
3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends. 
4. Press-Connect fittings: Carbon steel, cold-pressed, ANSI LC4/CSA 6.32 
5. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, including 

bolts, nuts, and gaskets of the following material group, end connections, and facings: 
a. Material Group:  1.1. 
b. End Connections:  Threaded or butt welding to match pipe. 
c. Lapped Face:  Not permitted underground. 
d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, 

and spiral-wound metal gaskets. 
e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless steel un-

derground. 
6. Protective Coating for Underground Piping:  Factory-applied, three-layer coating of 

epoxy, adhesive, and PE. 
a. Joint Cover Kits:  Epoxy paint, adhesive, and heat-shrink PE sleeves. 

2.2 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 
1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24. 
2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69. 
3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75. 
4. Corrugated stainless-steel tubing with polymer coating. 
5. Operating-Pressure Rating:  0.5 psig. 
6. End Fittings:  Zinc-coated steel. 
7. Threaded Ends:  Comply with ASME B1.20.1. 
8. Maximum Length:  72 inches. 

B. Quick-Disconnect Devices:  Comply with ANSI Z21.41. 
1. Copper-alloy convenience outlet and matching plug connector. 
2. Nitrile seals. 
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3. Hand operated with automatic shutoff when disconnected. 
4. For indoor or outdoor applications. 
5. Adjustable, retractable restraining cable. 

C. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire 
screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-
end connection. 

2.3 JOINING MATERIALS 

A. Joint Compound and Tape:  Suitable for natural gas. 

B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded. 

C. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F complying with 
AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus are prohibited. 

2.4 MANUAL GAS SHUTOFF VALVES 

A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas 
Shutoff Valve Schedule" Articles for where each valve type is applied in various services. 

B. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33. 
1. CWP Rating:  125 psig. 

C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with ASME B16.38. 
1. CWP Rating:  125 psig. 

D. One-Piece, Bronze Ball Valve with Bronze Trim:  MSS SP-110. 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, and are limited to, the fol-
lowing: 
a. BrassCraft Manufacturing Company; a Masco company. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. Lyall, R. W. & Company, Inc. 
d. McDonald, A. Y. Mfg. Co. 
e. Perfection Corporation; a subsidiary of American Meter Company. 

2. Body:  Bronze, complying with ASTM B 584. 
3. Ball:  Chrome-plated brass. 
4. Stem:  Bronze; blowout proof. 
5. Seats:  Reinforced TFE; blowout proof. 
6. Packing:  Separate packnut with adjustable-stem packing threaded ends. 
7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
8. CWP Rating:  600 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

E. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110. 

http://www.specagent.com/LookUp/?ulid=3312&mf=04&src=wd
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-
ing products that may be incorporated into the Work include, and are limited to, the fol-
lowing: 
a. BrassCraft Manufacturing Company; a Masco company. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. Lyall, R. W. & Company, Inc. 
d. McDonald, A. Y. Mfg. Co. 
e. Perfection Corporation; a subsidiary of American Meter Company. 

2. Body:  Bronze, complying with ASTM B 584. 
3. Ball:  Chrome-plated bronze. 
4. Stem:  Bronze; blowout proof. 
5. Seats:  Reinforced TFE; blowout proof. 
6. Packing:  Threaded-body packnut design with adjustable-stem packing. 
7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
8. CWP Rating:  600 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

2.5 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating non-
conductive insulating material.  Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, and are limited to, the fol-
lowing: 
a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. Jomar International Ltd. 
e. Matco-Norca, Inc. 
f. McDonald, A. Y. Mfg. Co. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company. 

2. Description: 
a. Standard:  ASSE 1079. 
b. Pressure Rating:  125 psig minimum at 180 deg F. 
c. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, and are limited to, the fol-
lowing: 
a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Matco-Norca, Inc. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
e. Wilkins; a Zurn company. 

2. Description: 
a. Standard:  ASSE 1079. 
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b. Factory-fabricated, bolted, companion-flange assembly. 
c. Pressure Rating:  125 psig minimum at 180 deg F. 
d. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, and are limited to, the fol-
lowing: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Description: 
a. Nonconducting materials for field assembly of companion flanges. 
b. Pressure Rating:  150 psig. 
c. Gasket:  Neoprene or phenolic. 
d. Bolt Sleeves:  Phenolic or polyethylene. 
e. Washers:  Phenolic with steel backing washers. 

2.6 LABELING AND IDENTIFYING 

A. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, con-
tinuously inscribed with a description of utility, with metallic core encased in a protective jacket 
for corrosion protection, detectable by metal detector when tape is buried up to 30 inches deep; 
colored yellow. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Close localized appliance and equipment shutoff valves before turning off natural gas to prem-
ises or piping section. 

B. Comply with all local utility authorities and NFPA 54 for installation and purging of natural-gas 
piping. 

3.2 OUTDOOR PIPING INSTALLATION 

A.  Steel Piping with Protective Coating: 
1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by protective coating 

manufacturer. 
3. Replace pipe having damaged PE coating with new pipe. 

3.3 INDOOR PIPING INSTALLATION 

A. Install piping free of sags and bends. 

B. Install fittings for changes in direction and branch connections. 
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C. Verify final equipment locations for roughing-in. 

D. Comply with requirements in Sections specifying gas-fired appliances and equipment for rough-
ing-in requirements. 

E. Drips and Sediment Traps:  Install drips at points where condensate may collect, including ser-
vice-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install 
where condensate is subject to freezing. 

F. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use 
nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as 
connected pipe.  Install with space below bottom of drip to remove plug or cap. Install natural-
gas piping at uniform grade of 2 percent down toward drip and sediment traps. 

G. Concealed Location Installations:  Except as specified below, install concealed natural-gas pip-
ing and piping installed under the building in containment conduit constructed of steel pipe with 
welded joints.  Install a vent pipe from containment conduit to outdoors and terminate with 
weatherproof vent cap. 
1. Above Accessible Ceilings:  Natural-gas piping, fittings, valves, and regulators may be 

installed in accessible spaces without containment conduit. 
2. In Floors:  Install natural-gas piping with welded or brazed joints and protective coating in 

cast-in-place concrete floors.  Cover piping to be cast in concrete slabs with minimum of 
1-1/2 inches of concrete.  Piping may not be in physical contact with other metallic struc-
tures such as reinforcing rods or electrically neutral conductors.  Do not embed piping in 
concrete slabs containing quick-set additives or cinder aggregate. 

3. In Floor Channels:  Install natural-gas piping in floor channels.  Channels must have 
cover and be open to space above cover for ventilation. 

4. In Walls or Partitions:  Protect tubing installed inside partitions or hollow walls from physi-
cal damage using steel striker barriers at rigid supports. 
a. Exception:  Tubing passing through partitions or walls does not require striker bar-

riers. 
5. Prohibited Locations: 

a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash 
chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator 
shafts. 

b. Do not install natural-gas piping in solid walls or partitions. 

H. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side 
down. 

I. Connect branch piping from top or side of horizontal piping. 

J. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 
piece of equipment.  Unions are not required at flanged connections. 

K. Do not use natural-gas piping as grounding electrode. 

L. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated 
valve. 

M. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 
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N. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with require-
ments for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing 
Piping." 

O. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with require-
ments for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 

3.4 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance and/or equipment. 

B. Ensure valves are readily accessible, maintainable, replaceable, repairable, and can operate 
from the fully open to fully closed position. 

3.5 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assem-
bly. 

C. Threaded Joints: 
1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal 

threading is specified. 
5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 

D. Welded Joints: 
1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and weld-

ing operators. 
2. Bevel plain ends of steel pipe. 
3. Patch factory-applied protective coating as recommended by manufacturer at field welds 

and where damage to coating occurs during construction. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod 
sizes: 
1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch. 
2. NPS 3/4 and NPS 1:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
3. NPS 1-1/4 and NPS 1-1/2:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
4. NPS 2:  Maximum span, 108 inches; minimum rod size, 1/2 inch. 
5. NPS 2-1/2 to NPS 3:  Maximum span, 10 feet; minimum rod size, 1/2 inch. 
6. NPS 4:  Maximum span, 10 feet; minimum rod size, 5/8 inch. 
7. NPS 6:  Maximum span, 10 feet; minimum rod size, 3/4 inch. 
8. NPS 8:  Maximum span, 10 feet; minimum rod size, 7/8 inch. 

B. Install hangers for horizontal drawn-temper copper tubing with the following maximum spacing 
and minimum rod sizes: 
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1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch. 
2. NPS 3/4:  Maximum span, 84 inches; minimum rod size, 3/8 inch. 
3. NPS 1:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 

C. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum 
spacing and minimum rod sizes: 
1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch. 
2. NPS 3/4 and Larger:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 

3.7 CONNECTIONS 

A. Install natural-gas piping electrically continuous and bonded to gas appliance equipment 
grounding conductor of the circuit powering the appliance according to NFPA 70. 

B. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 
72 inches of each gas-fired appliance and equipment.  Install union between valve and appli-
ances or equipment. 

3.8 PAINTING 

A. Comply with requirements in Section 099113 "Exterior Painting" and Section 099123 "Interior 
Painting" for painting interior and exterior natural-gas piping. 

B. Paint exposed, exterior metal piping, fittings, valves, service regulators, service meters and me-
ter bars, earthquake valves, and piping specialties. Paint exterior piping to match building exte-
rior. 
1. Alkyd System:  MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel flat. 
d. Color:  To match surroundings and shall be approved by architect. 

C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, 
earthquake valves, and piping specialties, except components, with factory-applied paint or pro-
tective coating. 
1. Latex Over Alkyd Primer System:  MPI INT 5.1Q. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex flat. 
d. Color:  To match surroundings and shall be approved by architect. 

2. Alkyd System:  MPI INT 5.1E. 
a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Interior alkyd matching topcoat. 
c. Topcoat:  Interior alkyd flat. 
d. Color:  To match surroundings and shall be approved by architect. 

D. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and 
by procedures to match original factory finish. 

3.9 OUTDOOR SERVICE PIPING SCHEDULE (PIPING UPSTREAM OF METER) 

A. Aboveground outdoor natural-gas service piping shall be: 
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1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded joints. 
2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints. 

3.10 INDOOR HOUSE PIPING SCHEDULE (INTERIOR PIPING DOWNSTREAM OF METER) 

A. Aboveground indoor house piping shall be: 
1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded joints. 
2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints. 
3. Corrugated, Stainless-Steel Tubing 

3.11 OUTDOOR HOUSE PIPING SCHEDULE (EXTERIOR PIPING DOWNSTREAM OF METER) 

A. Aboveground outdoor natural-gas piping shall be: 
1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded joints. 
2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints. 

B. Underground outdoor natural-gas piping shall be: 
1. Polyethylene pipe and fittings joined by heat fusion, or mechanical couplings if allowed by 

the utility provider; service-line risers with tracer wire terminated in an accessible location.  
Polyethylene piping shall meet the requirements of ASTM D2513. 

2. Steel pipe with wrought-steel fittings and welded joints, or mechanical couplings is al-
lowed by the utility provider.  Coat pipe and fittings with protective coating for steel piping. 

3.12 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following: 
1. One-piece, bronze ball valve with bronze trim. 
2. Two-piece, full-port, bronze ball valves with bronze trim. 

B. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be one of the following: 
1. Two-piece, full-port, bronze ball valves with bronze trim. 

C. Distribution piping valves for pipe sizes NPS 2 and smaller shall be one of the following: 
1. One-piece, bronze ball valve with bronze trim. 
2. Two-piece, full-port, bronze ball valves with bronze trim. 
3. Bronze plug valve. 

D. Distribution piping valves for pipe sizes NPS 2-1/2 and larger shall be one of the following: 
1. Two-piece, full-port, bronze ball valves with bronze trim. 

END OF SECTION 221613.00 
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SECTION 223001.00 - THERMOSTATIC MIXING VALVES 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data: 
1. Provide product datasheets for all products specified under this section. 
2. Clearly state voltages, if applicable, and all model numbers on all submittals. 

PART 2 - PRODUCTS 

2.1 POINT-OF-USE THERMOSTATIC MIXING VALVES FOR SINKS AND LAVATORIES 

A. Tempered water shall be delivered to all public hand-washing facilities including, but not limited 
to sinks and lavatories through an approved water-temperature limiting device that conforms to 
ASSE 1070. 

B. Set outlet temperature of thermostatic mixing valve to 105 degrees F. 

C. Route tempered water to hot water side of sink and/or lavatory. 

D. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
valves which may be incorporated in the work include, but are not limited to, the following: 
1. Acorn 
2. Powers 
3. Leonard 
4. Bradley 

PART 3 - EXECUTION 

3.1 THERMOSTATIC MIXING VALVE INSTALLATION 

A. Provide all accessories in accordance with manufacturer's installation instructions. 

B. Provide hot and cold water piping to each master mixing valve with shutoff valves. 

C. Provide check valves on the hot and cold-water inlet supply piping to each thermostatic mixing 
valve regardless if thermostatic mixing valve contains integral check valves. 

END OF SECTION 223001.00 
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SECTION 223400.00 - FUEL-FIRED, DOMESTIC-WATER HEATERS 

PART 1 - GENERAL 

1.1 SUBMITTALS 

A. General: 
1. Comply with Section 22 05 03.00 “Submittals for Plumbing.” 

B. Product Data (PD): 
1. Provide product datasheets for all water heaters.  Include rated capacities, operating 

characteristics, electrical characteristics, and furnished specialties and accessories. 
2. Wiring Diagrams:  For power, signal, and control wiring. 

1.2 PERFORMANCE REQUIREMENTS 

PART 2 - PRODUCTS 

2.1 COMMERCIAL, GAS-FIRED, STORAGE, DOMESTIC WATER HEATERS 

A. Commercial, Gas-Fired, Storage, Power Vented, Domestic-Water Heaters: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. AO Smith. 
b. Bradford White Corporation. 
c. Lochinvar Corporation. 
d. State Industries. 

2. Standard:  ANSI Z21.10.3/CSA 4.3. 

2.2 RESIDENTIAL, GAS-FIRED, STORAGE, DOMESTIC WATER HEATERS 

A. Residential, Gas-Fired, Power Vented, Storage, Domestic-Water Heaters: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. AO Smith. 
b. Bradford White Corporation. 
c. Lochinvar Corporation. 
d. State Industries. 

2. Standard:  ANSI Z21.10.1/CSA 4.1. 

2.3 DOMESTIC WATER HEATER ACCESSORIES 

A. Domestic-Water Expansion Tanks: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. AMTROL Inc. 

http://www.specagent.com/LookUp/?uid=123456809873&mf=04&src=wd
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b. Flexcon Industries. 
c. State Industries. 
d. Watts Water Technologies Co. 

2. Description:  Steel, pressure-rated tank constructed with welded joints and factory-
installed butyl-rubber diaphragm.  Include air precharge to minimum system-operating 
pressure at tank. 

3. Construction: 
a. Tappings:  Factory-fabricated steel, welded to tank before testing and labeling.  In-

clude ASME B1.20.1 pipe thread. 
b. Interior Finish:  Comply with NSF 61 barrier materials for potable-water tank lin-

ings, including extending finish into and through tank fittings and outlets. 
c. Air-Charging Valve:  Factory installed. 

B. Domestic Water Heater Accessory Kits: Complete system, ASTM A 959, Type AL29-4C stain-
less steel flue and vent piping, vent terminal with screen, inlet air coupling, thimble, indoor plate, 
vent adapter, condensate trap and dilution tank, and sealant. 

C. Drain Pans:  Corrosion-resistant metal with raised edge.  Comply with ANSI/CSA LC 3.  Include 
dimensions not less than base of domestic-water heater, and include drain outlet not less than 
NPS 3/4 with ASME B1.20.1 pipe threads or with ASME B1.20.7 garden-hose threads. 

D. Piping-Type Heat Traps:  Field-fabricated piping arrangement according to 
ASHRAE/IESNA 90.1. 

E. Heat-Trap Fittings:  ASHRAE 90.2. 

F. Manifold Kits:  Domestic water heater manufacturer's factory-fabricated inlet and outlet piping 
for field installation, for multiple domestic-water heater installation.  Include ball-, butterfly-, or 
gate-type shutoff valves to isolate each domestic-water heater and memory-stop balancing 
valves to provide balanced flow through each domestic-water heater. 

G. Gas Shutoff Valves:  ANSI Z21.15/CSA 9.1-M, manually operated.  Furnish for installation in 
piping. 

H. Combination Temperature-and-Pressure Relief Valves:  Include relieving capacity at least as 
great as heat input, and include pressure setting less than domestic-water heater working-
pressure rating.   
1. Gas-Fired, Domestic-Water Heaters:  ANSI Z21.22/CSA 4.4-M. 

I. Vacuum Relief Valves:  ANSI Z21.22/CSA 4.4-M. 

J. Domestic-Water Heater Stands:  Manufacturer's factory-fabricated steel stand for floor mount-
ing, capable of supporting domestic-water heater and water. 

K. Domestic-Water Heater Mounting Brackets:  Manufacturer's factory-fabricated steel bracket for 
wall mounting, capable of supporting domestic-water heater and water. 

PART 3 - EXECUTION 

3.1 DOMESTIC WATER HEATER INSTALLATION 

http://www.specagent.com/LookUp/?uid=123456809850&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809853&mf=04&src=wd
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A. Commercial, Domestic-Water Heater Mounting:  Install commercial domestic-water heaters on 
concrete base. 
1. Exception:  Omit concrete bases for commercial domestic-water heaters if installation on 

stand, bracket, suspended platform, or directly on floor is indicated. 
2. Maintain manufacturer's recommended clearances. 
3. Arrange units so controls and devices that require servicing are accessible. 
4. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicat-

ed, install dowel rods on 18-inch centers around the full perimeter of concrete base. 
5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 

base and anchor into structural concrete floor. 
6. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, in-

structions, and directions furnished with items to be embedded. 
7. Install anchor bolts to elevations required for proper attachment to supported equipment. 
8. Anchor domestic-water heaters to substrate. 

B. Residential, Domestic-Water Heater Mounting:  Install residential domestic-water heaters on 
floor, water-heater stand on floor, or domestic-water heater mounting bracket. 
1. Maintain manufacturer's recommended clearances. 
2. Arrange units so controls and devices that require servicing are accessible. 
3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, in-

structions, and directions furnished with items to be embedded. 
4. Install anchor bolts to elevations required for proper attachment to supported equipment. 
5. Anchor domestic-water heaters to substrate. 

C. Install domestic-water heaters level and plumb, according to layout drawings, original design, 
and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units 
so controls and devices needing service are accessible. 
1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on 

domestic-hot-water outlet piping.  Comply with requirements for shutoff valves specified 
in Section 220523 "General-Duty Valves for Plumbing Piping." 

D. Install gas-fired, domestic-water heaters according to NFPA 54. 
1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters with-

out shutoff valves. 
2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters with-

out gas pressure regulators if gas pressure regulators are required to reduce gas pres-
sure at burner. 

3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if re-
quired for operation of safety control. 

E. Install combination temperature-and-pressure relief valves for domestic-water.  Extend com-
mercial-water-heater relief-valve outlet, with drain piping same as domestic-water piping in con-
tinuous downward pitch, and discharge by positive air gap onto closest floor drain. 

F. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or 
over floor drains.  Install hose-end drain valves at low points in water piping for domestic-water 
heaters that do not have tank drains. 

G. Install thermometer on outlet piping of domestic-water heaters. 

H. Assemble and install inlet and outlet piping manifold kits for multiple domestic-water heaters.  
Fabricate, modify, or arrange manifolds for balanced water flow through each domestic-water 
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heater.  Include shutoff valve and thermometer in each domestic-water heater inlet and outlet, 
and throttling valve in each domestic-water heater outlet. 

I. Install piping-type heat traps on inlet and outlet piping of domestic-water heater storage tanks 
without integral or fitting-type heat traps. 

J. Set expansion tank pre-charge tanks with air prior to filling the domestic water system. 

3.2 CONNECTIONS 

A. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service 
and maintenance of water heaters.  Arrange piping for easy removal of domestic-water heaters. 

END OF SECTION 223400.00 
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SECTION 224000.00 - PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data: 
1. Provide product datasheets for all products specified under this section. 
2. Clearly state full load amps (FLA), voltages (where applicable) and model numbers on all 

submittals. 
3. Include material descriptions, dimensions of individual components and profiles, and fin-

ishes for fixtures. 
4. Include rated capacities, operating characteristics, electrical characteristics, and fur-

nished specialties and accessories. 
5. Include diagrams for power, signal, and control wiring of automatic fixtures where appli-

cable. 

1.2 EXTRA MATERIALS 

A. Furnish extra materials that are packaged with protective covering for storage and identified 
with labels describing contents as indicated below: 
1. Flushometer-Valve Repair Kits:  Equal to 10 percent of amount of each type installed, but 

no fewer than one of each type. 
2. Faucet Washers and O-Rings:  Equal to 10 percent of amount of each type and size in-

stalled but not less than one. 
3. Faucet Cartridges and O-Rings:  Equal to 5 percent of amount of each type and size in-

stalled but not less than one. 
4. Filter Cartridges for Drinking Fountains and Water Coolers:  Equal to 20 percent of quan-

tity installed for each type and size indicated, but no fewer than 1 of each. 

PART 2 - PRODUCTS 

2.1 WATER CLOSETS 

A. Water Closets: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdAmerican 

Standard America. 
b. Kohler Co. 
c. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2.2  URINALS 

A. Wall-Hung and Floor-Set Urinals 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 

http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wd
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a. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdAmerican 
Standard America. 

b. Kohler Co. 
c. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2.3 FLUSHOMETER VALVES 

A. Flushometer Valves: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. American Standard America. 
b. Kohler Co. 
c. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdSloan 

Valve Company. 
d. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2.4 TOILET SEATS 

A. Toilet Seats: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. American Standard America. 
b. Bemis Manufacturing Company. 
c. Centoco Manufacturing Corporation. 
d. Church Seats. 
e. Kohler Co. 
f. Olsonite Seat Co. 
g. Toto USA, Inc. 
h. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2.5 LAVATORIES 

A. Lavatories: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdAmeric

an Standard America. 
b. Kohler Co. 
c. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2.6 SERVICE SINKS 

A. Service Sinks: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. American Standard America. 
b. Kohler Co. 
c. Zurn Industries, LLC; Commercial Brass and Fixtures. 
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d. Advance Tabco. 
e. Eagle Group; Foodservice Equipment Division. 
f. Amtekco Industries, Inc. 
g. Elkay Manufacturing Co. 
h. Griffin Products, Inc. 
i. Just Manufacturing. 

2.7  FAUCETS 

A. Lavatory, Sink, Bathtub, and Shower Faucets: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. American Standard America. 
b. Bradley Corporation. 
c. Chicago Faucet Company. 
d. Delta Faucet Company. 
e. Elkay Manufacturing Co. 
f. Just Manufacturing. 
g. Kohler Co. 
h. Speakman Company. 
i. T & S Brass and Bronze Works, Inc. 
j. Zurn Industries, LLC; Commercial Brass and Fixtures. 
k. Symmons Industries, Inc. 
l. Powers, Watts Water Technologies Co. 
m. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdSloan 

Valve Company. 

2.8  DRINKING FOUNTAINS AND WATER COOLERS 

A. Drinking Fountains and Water Coolers: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Elkay Manufacturing Co. 
b. Murdock; a division of Acorn Engineering Company. 
c. Oasis International. 
d. Haws Corporation. 
e. Halsey Taylor. 

2.9 PLUMBING FIXTURE TRANSFORMER 

A. Plumbing Fixture Transformer: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Sloan. 
b. Bradley Corporation. 
c. Gerber Plumbing Fixtures LLC. 
d. Moen Incorporated. 
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http://www.specagent.com/LookUp/?uid=123456823020&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823232&mf=04&src=wd
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2.10 SUPPLY FITTINGS 

A. Standard:  ASME A112.18.1/CSA B125.1. 

B. Supply Piping:  Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply 
piping size.  Include chrome-plated-brass or stainless-steel wall flange. 

C. Supply Stops:  Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet 
connection matching supply piping. 

D. Risers: 
1. NPS 1/2. 
2. Chrome-plated, rigid-copper-pipe and brass straight or offset tailpieces, chrome-plated, 

soft-copper flexible tube, ASME A112.18.6, braided- or corrugated-stainless-steel, flexi-
ble hose riser. 

2.11 FIXTURE CARRIERS 

A. Fixture Carriers: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdJosam 

manufacturing Company. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfr. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General Fixture Installation: 
1. Install fixtures level and plumb according to manufacturer’s rough-in drawings. 

B. Traps: 
1. Install traps on fixture outlets. 

a. Exception:  Omit trap on fixtures with integral traps. 
b. Exception:  Omit trap on indirect wastes unless otherwise indicated. 

C. Water Closet Installation: 
1. Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to pip-

ing or building substrate. 
2. Install supports, affixed to building substrate, for floor-mounted, back-outlet water closets. 
3. Install floor-mounted, back-outlet water closets attached to building floor substrate, onto 

waste-fitting seals; and attach to support. 

D. Urinal Installation: 
1. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to supports. 

http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825734&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825734&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809065&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823768&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823769&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809066&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823770&mf=04&src=wd
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2. Install accessible, wall-mounted urinals at mounting height for the handicapped/elderly, 
according to ICC/ANSI A117.1. 

3. Install supports, affixed to building substrate, for wall-hung urinals. 
4. Use off-floor carriers with waste fitting and seal for back-outlet urinals. 
5. Use carriers without waste fitting for urinals with tubular waste piping. 
6. Use chair-type carrier supports with rectangular steel uprights for accessible urinals. 

E. Flushometer-Valve Installation: 
1. Install flushometer-valve, water-supply fitting on each supply to each flushometer fixture. 
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 
3. Install lever-handle flushometer valves for accessible fixtures with handle mounted on 

open side of fixture. 
4. Install actuators in locations that are easy for people with disabilities to reach. 
5. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 

F. Toilet Seat Installation: 
1. Place new toilet seat on bowl and align bolt holes with mounting holes in bowl.  Hand 

tighten bolts, do not overtighten for risk of damaging vitreous china.  Provide check hing-
es on open-front style toilet seats. 

G. Service Sink: 

H. Provide accessible check valves on the hot and cold-water supply piping serving all service 
sinks (including mop sinks). 

I. Lavatory, Sink, and Laundry Tray Installation: 
1. Install level and plumb according to roughing-in drawings. 
2. Install supports, affixed to building substrate, for wall-mounted lavatories. 
3. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for 

people with disabilities or the elderly, according to ICC/ANSI A117.1. 
4. Install protective shielding pipe covers and enclosures on exposed supplies and waste 

piping of accessible lavatories.  Comply with requirements in Section 220719 "Plumbing 
Piping Insulation." 

5. Provide independent check valves in both hot and cold water supply piping serving ther-
mostatic mixing valves. 

6. Install counter-mounting fixtures in and attached to casework. 

J. Faucet Installation: 
1. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if 

faucets are not available with required rates and patterns.  Include adapters if required. 
2. Provide independent check valves in both hot and cold water supply piping serving ther-

mostatic mixing valves. 

K. Drinking Fountain and Water Cooler Installation: 
1. Install recessed drinking fountains secured to wood blocking in wall construction. 
2. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fix-

tures. 
3. Install water-supply piping with shutoff valve on supply to each fixture to be connected to 

domestic-water distribution piping.  Use ball, gate, or globe valve.  Install valves in loca-
tions where they can be easily reached for operation.  Valves are specified in Sec-
tion 220523 "General-Duty Valves for Plumbing Piping." 
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END OF SECTION 224000.00 
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SECTION 230170 - OPERATION AND MAINTENANCE OF HVAC SYSTEMS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Shop Drawings 
1. As-Built Drawings 

a. For recording installed conditions that deviate from design documents. 

B. Closeout 
1. Operation and Maintenance Manual 

a. For equipment and systems to include in operation and maintenance manuals. 

1.2 OPERATING AND MAINTENANCE MANUALS 

A. The contents of operating and maintenance manuals shall include the following: 
1. Project Information Cover:  Title of Project; Name and address of Owner, Design 

Professionals, Contractor of Record and Subcontractor; System name and specification 
references. 

2. Index:  Contents of the manual. 
3. Warranty Statements:  Furnish a warranty statement for each system, reiterating the 

terms of warranty identified within the Contract Documents, and identifying how the 
Owner is to obtain warranty service. Clearly identify which products are covered by 
Manufacturer warranties beyond the Contractor required minimum warranty period.  The 
term of manufacturer warranty shall also be identified (e.g., 1-year parts and labor). 
Identify the date that the warranty for the system starts.  This date shall be the date listed 
on the Certificate of Substantial Completion (if one was issued to the contractor 
specifically for the system) or the date listed on the Notice of Final Completion. Supply 
standard out-of-warranty service rates and service contact information. 

4. Bill of Materials:  List of products supplied, and serial numbers of each product. 
5. Product Datasheets and Shop Drawings:  Manufacturer datasheets and shop drawings 

for each product and system supplied. 
6. Manufacturer Owner / User Manuals:  Manufacturer’s Owner’s or User’s manual for each 

product, and Manufacturer’s Installation instructions and other documentation supplied 
with the product. 

7. Spare and Replacement Parts Schedule: 
a. Complete spare parts schedule for components of equipment furnished, which are 

not factory generic information, but accurate for the equipment provided. 
8. Maintenance Procedures:  Maintenance procedures for routine preventative maintenance 

and troubleshooting; disassembly, repair, and reassembly; testing, aligning and adjusting 
instructions. 

9. Time-current curves, including selectable ranges for each type of overcurrent protective 
device that allows adjustments. Function and Operating Descriptions:  Description of 
function, normal operating characteristics and limitations, performance curves, 
engineering data and tests, and complete nomenclature and commercial numbers of 
replacement parts. 

10. Operating Procedures:  Manufacturer's printed operating procedures including start-up, 
break-in, normal operating instructions, regulation, control, stopping, shutdown, and 
emergency instructions. 
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11. Test Reports and Checklists:  Test reports, checklists, and other forms generated and 
completed for the Project. 

12. Training Information:  Copy of training outlines/agendas, training session handouts, 
training sign-in sheets, and signed delivery receipt for each training session recording; 
Separate USB drive, labeled, for audio/video-recorded instructions to Owner, for 
operations and maintenance for each system. 

13. As-Built Drawings. 

B. Organization - A manual of such purpose shall be arranged in two parts, with Part I dealing with 
information pertaining to systems and Part II covering information pertaining to equipment. 
These may be bound in as many volumes as may be required for convenience of use and 
reference. 
1. Part 1 - Systems: 

a. The systems volumes shall be organized into Divisions wherein each Division 
represents a generic function. Systems shall be classified under appropriate 
Divisions. An example of such an arrangement is as follows: 

b. Division Title Division No. 
1) Cooling 1.0 

a) Air Conditioning 
b) Refrigeration 

2) Heating 2.0 
3) Ventilating  

a) Kitchen Exhaust 
b) Building Exhaust 
c) Toilet Exhaust 

c. The material for each system shall be organized in sections descriptive of the 
following basic areas of information: 
1) Descriptive Information. 
2) Operating Instructions. 
3) Inspection and Maintenance Instructions. 

d. Sections could be organized to include the following categories of information: 
1) Descriptive Information 
2) Function of service. 
3) Classification. 
4) Design capability. 
5) Performance characteristics. 
6) Principal components. 
7) Distribution arrangement. 
8) Schematic diagram. 
9) Control diagram. 
10) Equipment Data. 
11) Inventory designation. 
12) Manufacturer and model. 
13) Size and rating. 
14) Pressure, speed and temperature limitations. 
15) Operating Instructions. 
16) Starting and stopping procedures. 
17) Adjustment and regulation. 
18) Seasonal start-up. 
19) Seasonal shut-down. 
20) Logs and records. 
21) Inspection and Maintenance. 
22) Inspection schedule and checklist. 
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23) Schedules and procedures for lubrication, replacements, adjustment, 
cleaning, painting, protection and testing. 

24) Inspection and maintenance records. 
e. Reference Documents: 

1) Construction drawing list. 
2) Construction specifications. 
3) Record drawings. 
4) Test and balance records. 

2. Part 2 - Equipment: 
a. This part of the manual shall be composed of manufacturers and fabricators data 

on equipment and materials organized into divisions wherein each division 
represents a generic classification of equipment such as: 

b. Division Title  
1) Air Conditioning and Ventilating 
2) Controls 
3) Instrument and Accessories 
4) Motors 
5) Starters 
6) Valves 

c. Each division shall be organized in sections wherein each section would represent 
a specific type of equipment in Division 1, the sections shall include the following: 
1) Air Conditioning and Ventilating 

a) Coils - Cooling  
b) Reheat 

2) Fans 
a) centrifugal 
b) Filters – Roughing 

d. Each section shall include the following manufacturer information: 
1) Descriptive Literature 

a) Catalog cuts, brochures or shop drawings 
b) Dimensional drawings 
c) Materials of construction 
d) Parts designations 

2) Operating Characteristics 
a) Performance tables and charts 
b) Performance curves 
c) Pressure, temperature and speed limitations 
d) Safety devices 

3) Equipment Startup Sheets 
a) Complete equipment configuration settings 

4) Operating Instructions 
a) Pre-start check list 
b) Start-up procedures 
c) Inspection during operation 
d) Adjustment and regulation 
e) Testing 
f) Detection of malfunction 
g) Precautions 

5) Inspection Instruments and Procedures 
a) Normal and abnormal operating temperature, pressure and speed 

limits 
b) Schedule and manner of operation 
c) Detection signals 
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6) Maintenance Instructions and Procedures 
a) Schedule of routing maintenance 
b) Procedures 
c) Troubleshooting chart 

7) Parts List 
a) Spare Parts 
b) Essential inventory 
c) Distributor directory 

8) Service and Dealer Directory 
9) Service Contracts 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 INSTRUCTIONS FOR THE OWNER’S PERSONNEL 

A. Train or engage for factory-authorized service representative to train Owner’s operating and 
maintenance personnel.  Provide instruction in the proper operation and maintenance of 
equipment that requires routine servicing. Include the following: 
1. Review of operation and maintenance manuals. 
2. Required tools. 
3. Lubricants. 
4. Spare parts. 
5. Cleaning. 
6. Hazards. 
7. Warranties and maintenance agreements. 

B. Demonstrate equipment and systems operation including the following: 
1. Start-up. 
2. Shut-down. 
3. Emergency conditions. 
4. Safety procedures. 
5. Setpoint and schedule adjustments. 
6. Economy and efficiency adjustments. 

END OF SECTION 230170 
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SECTION 230501 - COMMON REQUIREMENTS FOR HVAC 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Shop Drawings 
1. Coordination Drawings 

a. This contractor shall provide necessary coordination drawings required to make 
sure all disciplines are coordinated and fit into specified spaces (i.e. ceilings, 
chases, and all others).  It is the work of the contractor to prepare complete 
coordination drawings indicating exact location, clearances and penetrations of all 
items of all trades.   

1.2 RELATED DOCUMENTS 

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

B. Obtain the latest Rouse’s Design and Construction Standards document(s) from the Owner. 
Comply with all Owner-specific requirements in addition to requirements set forth in these 
specifications and accompanying drawings. Should there be a conflict, the Owner’s standards 
shall take precedence, unless prevailing codes and regulations mandate otherwise. 

1.3 GENERAL DIRECTION 

A. Submittal of a bid indicates that the contractor has examined the drawings, specifications, and 
had an opportunity to visit the site to be able to provide a comprehensive complete bid. 

B. The intent of these specifications and the accompanying drawings is to provide complete and 
workable systems as shown, specified and required by applicable codes.  Interpret these 
specifications in conjunction with the drawings and provide all work described. If work is shown 
on drawings and not mentioned in the specifications, or vice versa, it is to be included in the 
work the same as though clearly set forth by both. Should there be a conflict between the 
specifications and drawings, provide the greater quantity or better quality.  Immediately notify 
owner’s representative and design professional of such conflicts. 

C. The drawings that accompany these specifications are diagrammatic and although size and 
location of equipment is drawn to scale wherever possible make use of submittal data and verify 
all dimensions on site. They do not show every offset, bend, tee, or elbow which may be 
required to install work in the space provided and avoid conflicts.  Follow the drawings as 
closely as is practical and install additional bends, offsets and elbows where required by site 
conditions and codes at no additional cost. Install all new work in such manner as to conform to 
the structure, avoid obstructions, provide required service clearances and preserve headroom.  
Do not scale from drawings, all measurements should be taken in the field. 

D. Coordinate all work with all other contractors and installers in addition to existing building 
obstructions and install accordingly. Comply with requirements of architectural drawings 
including but not limited to mounting height and locations. Fully research peculiarities and 
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limitations of space available for installation of work with materials being provided. Work around 
material lead times to not extend project schedule.  

E. Complete work, or part(s) thereof, at times as may be designated by the Owner's 
Representative, so that it can be used for temporary or permanent use. Do not construe such 
use of the system as an acceptance of it by Owner. 

F. During mobilization or construction, if an abnormal condition is uncovered either with existing 
conditions, equipment loads, submittal data, etc. bring these to the attention of the Design 
Professional for review. 

G. Owner's Representative or Design Professional may relocate devices prior to installation within 
a 20-foot limit at no additional charge. 

H. All ducts shall be run as straight as possible and symmetrical with architectural items. Piping 
shall be concealed in pipe shafts, pipe spaces and furring wherever possible. Ductwork and 
piping fabricated before coordination with the other trades will be done at the contractor's risk. 

1.4 GENERAL STANDARDS 

A. Provide materials, installation methods, workmanship, testing, etc., in strict accordance with the 
latest edition of applicable standards and adopted codes, including (but not limited to) the 
following. 
1. State Building Code and applicable local amendments. 
2. Local Building Code (if applicable) 
3. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE). 
4. American Society of Test Materials (ASTM) 
5. National Fire Protection Association (NFPA) 
6. Underwriters Laboratories (UL) 
7. American Gas Association (AGA) 
8. National Sanitation Foundation (NSF) 
9. Sheet Metal & Air Conditioning Contractors National Association (SMACNA) 
10. American National Standards Institute (ANSI) 
11. Building Code Seismic Relative Displacement Requirements 

1.5 PERMITS AND REGULATIONS 

A. Obtain and pay for permits, fees, certificates of inspection and approval, etc. required for this 
branch of the work. Furnish Owner with certificates of final inspection and approval prior to final 
acceptance of this branch of the work. 

B. Laws and regulations which bear upon or affect the various branches of this work shall be 
complied with by this contractor and are hereby made a part of this contract.   

1.6 DEFINITIONS  

A. Furnish - Procure, supply and deliver to project site, ready for installation, install and warrant 
(unless indicated otherwise on documents).  Include warranty expenses. 

B. Install - To supply labor, tools and incidental materials necessary to handle, store, mount, 
terminate, program, configure and adjust a product in order render the respective product and 
system fully operational and usable to the Owner for the intended purpose 
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C. Provide - Furnish and Install.  Similar Terms: "include”, “shall”, “equip with”, “consisting of”. 

D. Equal or Equivalent - Determination of equivalency to be made by design professional for all 
products not listed as basis-of-design.  

E. Substantial Completion - Where frontend documentation does not define, products and systems 
must be fully installed as designed, tested, adjusted, labeled, and functionally demonstrated to 
owner. 

1.7 REQUESTS FOR INFORMATION 

A. Submit all questions, requests for information (RFIs) and similar queries through the formally-
established RFI process for the project that has been accepted by the Owner’s Representative, 
Design Professionals, Prime Contractor and subcontractors. Submit as a PDF file. Do not 
submit as text in an email.  

1.8 AVAILABILITY OF ELECTRONIC DRAWINGS 

A. If expressly permitted by the Owner and the terms of the Contract, editable electronic drawings 
may be made available for the creation of shop and as-built drawings upon request. Drawings 
will be made available at the discretion of the Engineer. 

B. “Request Drawings” form can be accessed, filled out and submitted at http://www.klhengrs.com 
(right hand side of page - Contractor Resources).  Direct access to this form can be found here: 
https://apps.klhengrs.com/drawingrequests 

1.9 QUALITY ASSURANCE 

A. Contractor shall have a minimum five (5) years experience in the installation of systems similar 
to the systems specified.  Contractor, if requested, shall demonstrate his ability to perform all 
work to be included under the contract.  Assurance if requested, shall be in the form of a list of 
past projects of similar size and complexity and a list of six (6) references pertaining to those 
projects.  Failure to demonstrate these quality assurances shall be taken as a statement of the 
contractor’s inability to perform.  

1.10 WARRANTY / GUARANTEE  

A. Provide a warranty/guarantee in written form as part of O&M manual stating that all work, 
materials, equipment and parts are warranted to be free of defect for a minimum period of one 
year from the date of Substantial Completion. Warranty period and requirements may be 
expanded in drawings or subsequent specification sections. Repair or replace (owner’s option) 
any defects or failures at no cost to the owner within the warranty period. Issues arising within 
warranty period must be attended to in a timely manner and in no case exceed four (4) working 
days. State this in writing as part of O&M manual. Replace defective items to the satisfaction of 
the Owner's Representative and the Design Professional.  

PART 2 - PRODUCTS  

2.1 MATERIALS AND EQUIPMENT 

http://www.klhengrs.com/
https://apps.klhengrs.com/drawingrequests
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A. Provide materials that are new, full weight, of the best quality. Obtain equipment, components 
and materials from single manufacturer for products of the same kind or category. Provide 
materials that are listed and labeled and marked for intended location and application.    

B. Provide basis of design products or listed products equivalent in quality, performance, 
aesthetics, and product support (factory and local) to that specified as basis of design. Products 
not basis of design are subject to review by the Design Professional and possible rejection. 
Listing of a product manufacturer by name alone as an equivalent manufacturer shall not 
equate all products offered by that manufacturer to the basis of design. 

C. Bear all costs incurred from deviation from basis-of-design materials, methods, labor, services, 
etc. Use of materials, methods, labor, services, etc. that deviate from the basis-of-design will be 
considered a statement that capacities, requirements, clearances, arrangements, performance, 
etc. have been checked, verified, found satisfactory, and align with intent of specified work and 
applicable codes and regulations. 

D. Should deviation from basis of design equipment impact other contractors scope of work it shall 
be the responsibility of this contractor to coordinate with and cover these costs in addition to 
their own. This specifically includes electrical deviations from basis of design.  

E. All manufacturer or contractor provided electrical disconnect switches shall comply with current 
National Electric Code requirements and rated to meet or exceed the overcurrent device serving 
the equipment. 

PART 3 - EXECUTION 

3.1 GENERAL DIRECTION 

A. Unless specifically indicated, provide all specified and drawn work as required to render all 
equipment and systems fully operational, including all ancillary, accessory, and support work. 
Install equipment and materials in strict accordance with manufacturer's written instructions. 

B. In cases where products / materials are furnished by Owner or others, provide the following 
services:  receive, transport and securely store materials on site; remove materials and 
components from packaging; assemble all materials and components per factory instructions; 
install, wire and connect materials and components as recommended by manufacturer for a 
fully operational installation. 

C. Remove and replace items that impede new work installation including but not limited to 
fencing, doors, gypsum, lift-out panels, and structures to provide pathway for moving equipment 
into place. 

D. Examine surfaces to receive products for suitable mounting conditions and verify compliance 
with installation tolerances and other conditions affecting performance of the work. Proceed with 
installation only after unsatisfactory conditions have been corrected. 

E. Equipment shall be installed in accordance with manufactures installation recommendations.  
Provide and maintain service, maintenance and operating clearances as required by the 
manufacturer. 
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3.2 SUPERVISION AND WORKMANSHIP 

A. Workmanship throughout shall conform to the standards of best practice and all labor employed 
must be competent and qualified to do all the work required. 

B. Contractor shall furnish the services of an experienced superintendent to be in constant charge 
of the work at all times. The superintendent's qualifications are subject to the review and 
acceptance by the Owner's Representative.  Utilize the same mechanical superintendent 
throughout the duration of the project. 

C. Provisions shall be made for owner’s representative or design professional to make rough-in 
and open ceiling inspections prior to covering up work. 

3.3 CHANGE OF WORK 

A. In the event of revised scope or work formally issued through Change of Work order, contractor 
shall provide an itemized breakdown of pricing and receive approval prior to commencing work.    

3.4 ARCHITECTURAL COORDINATION ITEMS 

A. Cutting and Patching: 
1. Cut and drill all openings in roofs, walls, and floors required for the installation. Neatly 

patch all openings cut. Hold cutting and patching to a minimum by arranging with other 
contractors for all sleeves and openings before construction is started. 

B. Fire Caulking:  
1. Patching through fire rated walls and enclosures shall not diminish the rating of that wall 

or enclosure.  Patch shall be equal to rockwool, firestop, caulk or approved "rated" patch. 
2. Provide products equivalent to the following: 

a. For Floor Openings: 3M; Fire Barrier Sealant CP 25WB+ 
b. For Wall Openings: 3M; Fire Barrier Sealant CP 25WB+ 
c. Mineral Felt:   Rockwool; Firepro Firestop Compound 
d. For Insulated Pipes: 3M; Fire Sealant System CAJ5211 
e. For Fill Areas:  3M; Fire Barrier Packing Material PM 4 

3. For larger openings where pipes penetrate fire rated enclosures that cannot be sealed 
with products described above, utilize approved UL products equal to 3M FireDam Spray 
200. 

C. Access Panels: 
1. Provide all access panels required for proper servicing of equipment. Provide fire rated 

access panels at fire rated assembly penetrations rated at or above the fire rating of the 
assembly. Provide frame as required for finish. Coordinate installation with General 
Contractor as they may elect to install access panel. Exact location(s) must be approved 
by the Architect. Minimum size to be 12" x 12", units to be 16-gauge steel, primed for 
paint, and locking device shall be screwdriver cam locks.  

2. For equipment above gypsum board or “hard ceilings”, provide equipment access panels 
sized to permit complete holistic removal of the unit in its entirety. Access panel shall also 
be sized to accommodate removal of the largest piece of equipment in the case where 
such access panel is used as a removal pathway for multiple pieces of equipment. 

D. Piping Sleeves:  
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1. Install standard Schedule 40 black steel pipe sleeves two sizes larger than pipes passing 
through floors, walls or masonry construction.  Cut flush with both faces of wall. Floor 
sleeves shall extend one inch above floor top elevation. Roof penetrations shall be within 
a pipe curb assembly equal to Pate Co.  Curb and flashing per roofing manufacturer’s 
requirements to maintain warranty. 

2. Install rockwool and/or caulk between pipe and sleeve.  Material must meet all applicable 
fire ratings. 

E. Piping Escutcheon plates:  
1. Install manufactured chromium plated escutcheon plates wherever uninsulated exposed 

pipes pass through walls, floors, or ceilings.  Escutcheon inside diameter to closely fit 
around pipe and outside diameter to completely cover opening. 

F. Expansion Joints:  
1. Provide flexible connectors where all pipes or ducts cross building expansion joints. 

Coordinate exact quantity & location with Architectural plans prior to installation of piping 
or ductwork. 

3.5 PROTECTION OF SURFACES  

A. Make every effort to protect roofs, walls and floors from foot traffic, equipment, carts, lifts, etc.    

B. Make roof penetrations and install insulated roof curbs and flashing in accordance with roofing 
manufacturer’s recommendations. Obtain written certification from roofing manufacturer that 
work has been performed properly and that roof warranty is intact. 

3.6 UTILITY VERIFICATION REQUIREMENTS 

A. Field verify locations of underground and aboveground utilities, or those otherwise obscured 
from view, in the vicinity of work prior to commencing work.  Utilize “811” call before you dig and 
hire locating service to identify, locate and mark remaining utilities and private lines. 

B. Camera scope and dye testing existing piping, ductwork and pathways to confirm existing 
conditions and use including, but not limited to, voltage, natural gas pressure, sanitary, storm, 
chilled water, steam, etc.) 

C. Obtain on-site approval from local utility prior to connecting to existing services. 

D. Failure to perform the above shall result in contractor proceeding at their risk and accepting full 
responsibility for incorrect connections. 

3.7 DELIVERY, STORAGE, HANDLING, AND PROTECTION 

A. Receive, inspect, store and protect all materials required for new work. Do not accept or install 
any product damaged in any way.  

B. Comply with all manufacturer guidelines and requirements for movement, storage, and 
protection of new work. All new work must be stored in a clean, dry place protected from 
weather and construction traffic. Maintain acceptable temperature and humidity per 
manufacturer recommendations. When stored inside or during transport through building, do not 
exceed structural capacity of the floor.  
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C. Coordinate and account for sizes of all new work included shipping materials with available 
openings. Account for rigging of all new work as required and as intended by manufacturer. 

D. Do not install work until work area is sufficiently weathertight, all wet work in area is complete 
and all work above is complete.   

E. Prior to installation, all products shall have the ability to be returned to the supplier or 
manufacturer after purchase and charged a reasonable restocking fee equal to a small portion 
of the cost. 

F. Protect all new work through construction from damage.  Take safeguards necessary to protect 
from damage. Items damaged during construction will not be accepted and shall be replaced 
with new. 

G. Remove and replace all materials that have been installed improperly, physically damaged, 
moisture or water damaged, or mold damaged. 

H. Fully remove all packaging materials inside and out prior to startup. 

3.8 FIRE ALARM RELATED WORK FOR MECHANICAL SYSTEMS 

A. The drawings and specifications for this project require specific fire alarm devices, connections, 
wiring and programming associated with this division of work.  

B. The electrical contractor will be installing a new fire alarm system or making modifications to an 
existing fire alarm control panel. Coordinate all fire alarm connections and programming that will 
be required with the electrical contractor to fulfil this division of work. This coordination shall 
take place at the start of the project so that all devices may be shown on fire alarm shop 
drawings. 

C. Fire alarm devices to satisfy the requirements of this division of work will be furnished by the 
electrical contractor, installed by the mechanical contractor, wired and programmed by the 
electrical contractor. Mechanical and electrical contractor shall perform and be present for all 
tests of the system. 

D. All required mechanical shutdowns of equipment shall be coordinated with the electrical 
contractor and with submitted equipment and performed in a controlled and safe manner in the 
presence of smoke.  This shall be done via hardwired contacts and not via Building Automation 
System. 

3.9 STARTUP, TESTING AND ADJUSTMENTS 

A. Engage a factory-authorized service representative to perform startup service. 
1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Unit may be started up and utilized only after the floor has been prepared and after 

drywall sanding has occurred 100%.  Coordinate with all trades prior to startup. 

B. Adjust hardware and moving parts to function smoothly and lubricate as recommended by 
manufacturer. 
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3.10 CLEANING EQUIPMENT AND PREMISES 

A. Vacuum, clean and wipe down all new work and equipment inside and out.  Exposed parts 
which are to be painted shall be cleaned of all foreign objects and prepped for paint.   

B. During the progress of work, clean up and leave the premises and portions of the building in 
which work has occurred in a clean and safe condition. Provide this cleaning on a per-shift 
basis. 

3.11 DEMONSTRATION / TRAINING 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain equipment. Refer to product specific specification for training 
types and duration. 

END OF SECTION 230501 
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SECTION 230505 - EXISTING CONDITIONS AND DEMOLITION 

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Prior to submitting a bid, the Mechanical Contractor shall perform a detailed walk-through field 
inspection, to review the existing structures and premises, to determine all existing conditions, 
equipment/ductwork/piping locations, etc. and shall make all necessary allowances for all 
required mechanically related demolition and relocation work.  This pre-bid inspection by the 
Mechanical Contractor shall include inspection of all applicable accessible ceiling cavity, areas, 
etc. 

B. Should the Mechanical Contractor take any exceptions to providing any related demolition or 
relocation work, such exceptions shall be stated in detail within the Prime Contractor's bid.  No 
subsequent allowance to the contract cost shall be made for any insufficient allowances made 
by the Mechanical Contractor during bidding which may result from the Mechanical Contractor's 
failure to visit job site and review drawings. 

C. The Mechanical Contractor shall confirm the working operation and condition of existing 
systems to remain. The Mechanical Contractor shall note any malfunctioning systems, system 
deficiencies or any other noteworthy system items prior to commencement of work. The 
Mechanical Contractor shall provide a written systems condition assessment report to the owner 
prior to commencement of work. The owner shall sign the assessment report acknowledging the 
condition of the existing systems. The Mechanical Contractor shall protect these existing 
systems and shall be responsible for these systems during demolition and construction. The 
Mechanical Contractor shall be responsible for turning these existing systems back over to the 
owner in the same operating condition as the contractor received it. The mechanical contractor 
shall be responsible for repairing or replacing any malfunctioning systems, components or 
deficient systems to the satisfaction of the owner that have not been noted on the written 
systems condition assessment report. The mechanical contractor shall be responsible for all 
existing system components and operation in the absence of an owner-signed systems 
condition assessment report.  

D. Demolition related work may not be specifically indicated on drawings, but shall be included 
under base bid.  All mechanically related demolition, relocation, etc. work, including work 
described herein, shall be under base bid. 

E. It is not the intent of these contract documents that existing conditions be accurately shown.  
Existing mechanical work is shown to a limited extent on drawings and is shown for general 
planning reference only.  Such locations, etc. have been located from portions of contract 
documents which were prepared for previously installed work (not from "as-builts").  These 
locations are not guaranteed.  The successful Mechanical Contractor shall have access to all 
available existing building/system plans and specifications. 

F. The existing ductwork and piping systems may be utilized only to the extent indicated herein or 
on drawings and/or as directed by Owner's representative in field. 

G. Routing of all new ductwork and piping work in existing buildings shall be approved by Owner's 
representative prior to installation. 
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PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 EFFECT ON ADJACENT OCCUPIED AREAS 

A. Locate, identify, and protect existing mechanical services passing through demolition areas and 
serving other areas outside the demolition limits.  Maintain services to areas outside demolition 
limits.  When services must be interrupted, install temporary services (including proper filtration) 
for affected areas.   

B. It is recognized that there may be some ductwork and/or piping systems rendered inactive by 
demolition, causing disconnection of "downstream" terminals, equipment, etc. which serve 
occupied areas.  It shall be the responsibility of the Mechanical Contractor to investigate these 
types of conditions (for all systems) prior to demolition.  Provide all necessary corrective 
mechanical work prior to demolition to ensure that such "downstream" work remain permanently 
active throughout demolition, new construction and after project completion. 

C. All work and system shutdowns shall be carefully coordinated in advance with owner's 
representative and all affected trades so that normal building activities and other construction 
trades are minimally affected.  All required mechanical related demolition and/or new 
construction work, which will affect any and all occupied areas (including those which are 
located outside the immediate area of project work) shall be performed at special times if/as 
directed by Owner's representative in field. 

D. All existing systems and components shall remain fully operational in all occupied spaces during 
all occupied periods. 

E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of 
dust and dirt to adjacent finished areas and/or other system components.  During cutting and 
patching operations, protect adjacent installations.  Remove protection and barriers after 
demolition operations are complete. 

3.2 WORK IN EXISTING SPACES 

A. General:  Care shall be taken when working in existing spaces so as not to damage existing 
walls and ceilings where work is being performed. 

B. Existing Ceilings:  Where work is being performed above existing ceilings, and the architectural 
drawings do not indicate ceiling modifications by the General Contractor, it shall be the 
responsibility of this contractor to remove and replace existing ceilings where work is being 
performed.  In those instances, all repair and installation of new grid, ceiling panels, etc shall be 
the responsibility of this contractor.  Match existing finishes. 

C. New Ceilings:  Where existing air outlets are to remain, and the architectural drawings indicate 
replacement of the ceilings, this contractor shall temporarily remove air outlets, clean and store 
temporarily.  This contractor shall support existing run outs to structure to facilitate replacement 
of ceiling.  This contractor shall re-install existing air outlets at previous locations and extend run 
outs to air outlets after new ceiling is installed.  Refer to architectural drawings for all required 
ceiling replacements.  Coordinate with all trades prior to re-installation. 
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D. Walls & Floors:  It shall be the responsibility of this contractor to patch existing walls and floors 
and match existing finishes where work is being removed or installed and patching is being 
performed, unless noted otherwise on the architectural drawings. 

E. HVAC Units:  Replace all air filters in all HVAC equipment serving renovated space prior to 
turning space over to owner. 

F. If asbestos, PCB's, or other hazardous materials are encountered in the course of the work, 
stop work in the vicinity of such materials and report their presence to the Owner. Owner will 
arrange for proper removal and disposal of hazardous materials. 

3.3 GENERAL DEMOLITION 

A. Provide complete mechanical demolition as required for all systems throughout all project areas 
not indicated to be salvaged or saved.  Unless specifically noted otherwise on plans or 
determined otherwise during this contractor's pre-demolition survey, all abandoned existing 
mechanical work in the project areas shall be disconnected and removed in its entirety by the 
Mechanical Contractor.  All related work shall comply with the notes specified herein.  

B. Provide demolition work as required to clear and remove all existing mechanical work to be 
abandoned and as required to accommodate all new work of all trades.  In general, remove 
existing related ductwork, piping, control media, etc. back to nearest concealed accessible 
terminal or take-off "upstream".  Extend ductwork, piping, etc. as required to accommodate new 
or relocated mechanical work.   

C. Remove abandoned, inactive and obsolete equipment, ductwork, piping, etc.  Abandoned work 
embedded in floors, walls, and ceilings may remain if such materials do not interfere with new 
installations.  Remove all abandoned materials above accessible ceilings. 

D. Perform cutting and patching required for demolition in accordance with the contract 
documents. 

E. All abandoned ductwork and piping shall be removed and capped back to respective sources, 
even if sources are outside of the confines of the project area.  Coordinate all work carefully 
with Owner prior to beginning any mechanical demolition work.  

F. All ductwork, piping, etc. conflicting with construction related work of any and all trades shall be 
removed and/or relocated by the Mechanical Contractor as necessary and/or as directed by 
Owner's representative in the field.  Mechanical disconnections (and/or reconnections) for 
equipment to be removed (and/or relocated) shall be by the Mechanical Contractor.  This shall 
apply to all existing mechanical work whether shown on drawings or not. 

G. All refrigerant evacuations and reclaim shall be required for demolished or relocated equipment. 

H. Disposal and Cleanup:  Remove from the site and legally dispose of demolished materials and 
equipment not indicated to be salvaged. 

I. Provide new work as required to accommodate relocations, etc.  Routing of all new ductwork 
and piping in existing buildings shall be held tight to structure above wherever possible and 
shall be approved by owner's representative prior to installation. 
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3.4 DISPOSITION OF REMOVED EQUIPMENT & MATERIALS 

A. If required to accommodate construction related activities, remove and reinstall any conflicting 
fixtures, devices or equipment that are to remain.   

B. All abandoned materials removed during demolition and thereafter shall be referred to the 
Owner's representative for disposal instructions.  All materials which the Owner elects to retain 
shall be neatly stored at the site by the Mechanical Contractor as designated by the Owner's 
representative.  All materials which the Owner elects not to retain shall be disposed of by the 
Mechanical Contractor in a lawful manner. 

C. All fixtures, devices or equipment designated for salvage (removal and reuse, or for turning over 
to Owner) shall be disconnected and removed undamaged.  Disconnect all pigtails, etc. from 
equipment terminal points and carefully transport and neatly store same to a protected on-site 
storage location as directed in field.   

D. Components to be reused shall be cleaned (inside and out) and reinstalled where indicated on 
drawings.  Modify and/or extend related existing ductwork and/or piping as required.   

E. Components turned over to Owner shall be neatly stored as groups by system type. 

3.5 PRE-EXISTING CODE VIOLATIONS 

A. All existing work which is accessed and/or used under this project shall be inspected and 
brought into compliance with current codes and standards by the Mechanical Contractor.  This 
shall apply only to the extent that such work is uncovered in the immediate project areas 
affected by demolition and/or new construction and only to the limited extent that it applies to 
pre-existing general installation methods (i.e. a missing hanger/support, a missing seal and 
other minor incidental work.  

B. If more extensive code or safety violations are discovered by the Mechanical Contractor, they 
shall be immediately brought to the attention (detailed in writing) of the Owner's representative 
along with the contractors proposed cost for corrections. 

3.6 INTERIM LIFE SAFETY WORK 

A. Provide interim fire protection (sprinkler) work in all demolition and construction areas for full 
code coverage.  Further definition will be provided in field if required.    

3.7 INTERIM INDOOR AIR QUALITY (IAQ) WORK 

A. All requirements of this IAQ subsection shall be implemented prior to commencement of any 
demolition/construction activities. 

B. No airborne dust or particulate matter shall be permitted to enter any occupied spaces or any air 
intakes to existing systems. 

C. Become familiar with all affected HVAC systems to ensure that positive pressure can be 
maintained, relative to construction areas, in all areas adjacent to construction areas.  This shall 
include all possible operational sequences of all systems such, including operation of smoke 
control, fire dampers, etc. 
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D. All return air and exhaust air terminals within all demolition/construction spaces shall be covered 
and properly sealed until construction is complete. 

E. All air filters shall be checked at the beginning and end of each work shift and shall be changed 
in-kind as required to permit free airflow at all times. 

F. Provide temporary exhaust throughout all demolition/construction spaces to ensure proper 
negative pressure is maintained relative to adjacent areas, including allowances for normal 
construction traffic through all access doors.  Ensure that no windows or doors are left open 
which could upset the desired negative pressure.   

G. Designate a dedicated qualified person to be on site to monitor all IAQ requirements, including 
checking filters three to four times per shift, checking for any breeches (by any contractor) such 
as drilled/cut openings in walls/floors, open windows, etc.  Ensure that openings through walls 
and floors (by any contractor) are made immediately prior to installation of work and 
properly/permanently sealed immediately thereafter. 

END OF SECTION 230505 
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

PART 2 - PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. All mechanical equipment shall be UL listed.  

B. The motor control apparatus shall be furnished complete as a part of the motor and apparatus 
which it operates when called for in certain instances in the Mechanical Division.  Motor control 
apparatus except as above shall be complete, factory wired and tested, ready for connections to 
be made under Division 26. 

2.2 MOTORS 

A. All motors shall be in accordance with the latest standards of NFPA 70, "National Electrical 
Code". 

B. Wherever in these specifications, a motor voltage is listed, the motor shall be wound for the 
listed voltage and none other will be accepted.  

C. Service Factors indicated for motors are minimum values and apply at frequency and utilization 
voltage at which motor is connected.  Provide motors, which will operate in the service factor 
range when supply voltage is within 10 percent of motor voltage rating. 

D. For motors controlled with a variable frequency drive, provide grounding rings and brushes on 
motor shaft to divert shaft to ground current flow around bearings. 

E. Temperature Rise: Based on 100 degree F ambient except as otherwise indicated. 

F. Three-Phase Motors 
1. Squirrel cage induction type. 
2. NEMA design letter Designation "B". 
3. Internal thermal overload protection. 
4. Bearings: double shielded, prelubricated, regreasable. 
5. Energy Efficient Motors: equal or greater than NEMA MG-1. 
6. 1.25 Service factor. 
7. Multi Speed Motors: separate windings for each speed. 

G. Single-Phase Motors 
1. Internal thermal overload protection. 
2. Motor starters incorporated as an integral part of equipment shall be NEMA standard. 
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3. Sealed, prelubricated bearings. 

PART 3 - EXECUTION 

3.1 ELECTRICAL INSTALLATION 

A. All electrical work associated with this section shall be in accordance with the latest standards 
of NFPA 70, "National Electrical Code". 

B. Electrical wiring shall be provided under Division 26 unless specifically called for in another 
section of the specifications. 

C. An enclosed safety type, NEMA Type HD motor disconnect switch shall be furnished and 
installed for each motor installation unless specifically mentioned as furnished under another 
section of these specifications. 

3.2 STARTUP PROCEDURES 

A. Energize motor, verify proper operation of motor, drive system, and fan wheel.   

B. Measure and record motor electrical values for voltage and amperage. 

3.3 MOTOR ADJUSTMENT 

A. Adjust hardware and moving parts to function smoothly, and lubricate as recommended by 
manufacturer. 

3.4 PROTECTION 

A. Remove and replace products or materials that are wet, moisture damaged, or mold damaged. 

END OF SECTION 230513 
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

B. Shop Drawings 
1. Delegated-design drawings. 

a. Signed and sealed by a qualified professional engineer. Show fabrication and in-
stallation details and include calculations for the following; include Product Data for 
components. 

2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Equipment supports. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including compre-
hensive engineering analysis by a qualified structural professional engineer, using performance 
requirements and design criteria indicated. 

B. Structural Performance:  Hangers and supports for HVAC piping, and equipment shall withstand 
the effects of gravity loads and stresses within limits and under conditions indicated according 
to ASCE/SEI 7. 
1. Design supports for multiple pipes capable of supporting combined weight of supported 

systems, system contents, and test water. 
2. Design equipment supports capable of supporting combined operating weight of support-

ed equipment and connected systems and components. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Anvil International, Inc. 
2. B-Line Systems, Inc. (a division of Cooper Industries) 
3. ERICO/Michigan Hanger Company 
4. PHD Manufacturing, Inc 

B. Carbon-Steel Pipe Hangers and Supports: 
1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped for hangers in contact with 

galvanized piping. 
3. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to sup-

port bearing surface of piping. 
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4. Hanger Rods:  Continuous-thread rod, nuts, and washer made of steel or stainless steel 
in moist area. 

C. Copper Pipe Hangers: 
1. Nonmetallic Coatings:  Plastic coating, jacket, or liner for hangers in contact with copper 

piping. 
2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel. 

2.2 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts. 

2.3 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. ERICO International Corporation. 
2. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 
3. Rilco Manufacturing Co., Inc. 

B. Description: 100 psig minimum, compressive-strength insulation insert encased in sheet metal 
shield. 

C. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

D. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

E. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 
air temperature. 

2.4 FASTENER SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Hilti, Inc. 
2. ITW Ramset/Red Head 
3. MKT Fastening, LLC 
4. Powers Fasteners. 

B. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement con-
crete with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

C. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in hard-
ened portland cement concrete; with pull-out, tension, and shear capacities appropriate for sup-
ported loads and building materials where used. 

http://www.specagent.com/LookUp/?uid=123456830463&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456830466&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456830468&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456830463&mf=04&src=wd
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2.5 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.6 ROOF EQUIPMENT SUPPORTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Curbs Plus, inc. 
2. Pate Company (The) 
3. Roof Products, Inc. 
4. Thybar Corporation 

B. Equipment supports: Internally reinforced metal equipment supports capable of supporting su-
perimposed live and dead loads, including equipment loads and other construction indicated on 
Drawings; with welded or mechanically fastened and sealed corner joints and integrally formed 
deck-mounting flange at perimeter. 

C. Support Size: Coordinate dimensions with roughing-in information or Shop Drawings of equip-
ment to be supported. 

D. Material: Zinc-coated galvanized steel sheet, 0.052 inch thick. 

2.7 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galva-
nized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications. 
1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. General:  Install hangers, supports, clamps and attachments to support piping properly from 
building structure.  Arrange for grouping of parallel runs of horizontal piping supported together 
on field-fabricated, heavy-duty trapeze hangers where possible.  Where piping of various sizes 
is supported together by trapeze hangers, space hangers for smallest pipe size or install inter-
mediate supports for smaller diameter pipe as specified above for individual pipe hangers. 

B. Do not suspend hangers from roof decks. Suspend from roof trusses, joists and joist girders on-
ly at panel points and at top chords unless otherwise indicated. 

C. All piping hangers in exterior spaces, such as parking garages, exposure to high humidity, etc., 
or in interior swimming pool areas shall be galvanized. 
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D. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

E. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish. 

F. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in di-
rect contact with copper tubing. 

G. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and attachments for 
general service applications. 

H. Use padded hangers for piping that is subject to scratching. 

I. Where piping is close to floor or roof, support on adjustable pipe support. 

J. All mechanical equipment shall have concrete bases and/or structural steel supports and shall 
be provided by this contractor. 

K. The use of pumps or other equipment as piping supports shall be prohibited.  All such connect-
ors and their supports shall be independently supported from the building structure and inspect-
ed and approved by the Engineer before bolting. 

L. Piping connections to all equipment with moving parts shall be isolated with braided copper or 
stainless steel flexible links, which shall be selected to absorb the deflection on the isolating 
members. 

M. Use thermal-hanger shield inserts for insulated piping and tubing. 

N. Hangers: Provide adjustable, Steel Clevis Hangers (MSS Type 1) for suspension of noninsulat-
ed or insulated, stationary pipes. 

O. Horizontal-Piping Clamps: Provide Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS 
Type 3) for suspension of pipes requiring clamp flexibility and up to 4 inches of insulation. 

P. Vertical-Piping Clamps:  Provide pre-insulated extension pipe or Riser Clamps for support of 
pipe risers. 

Q. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 
1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 

R. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 
1. Inserts: 

a. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to sus-
pend pipe hangers from structural concrete ceiling. 

2. Clamps: 
a. C-Clamps (MSS Type 23):  For structural shapes. 
b. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 
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3. Miscellaneous: 
a. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of steel 

beams if loads are considerable and rod sizes are large. 
b. Welded-Steel Brackets:  For support of pipes from below or for suspending from 

above by using clip and rod.  Use one of the following for indicated loads: 
1) Light (MSS Type 31):  750 lb. 
2) Medium (MSS Type 32):  1500 lb. 
3) Heavy (MSS Type 33):  3000 lb. 

c. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
d. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to lin-

ear horizontal movement where headroom is limited. 

S. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sec-
tions, install the following types: 
1. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to 

prevent crushing insulation. 
2. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

T. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not speci-
fied in piping system Sections. 

U. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attach-
ments where required in concrete construction. 

V. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure. 

W. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for 
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze 
pipe hangers. 
1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 

install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 
supported.  Weld steel according to AWS D1.1/D1.1M. 

X. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

Y. Fastener System Installation: 
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 

than 4 inches thick in concrete after concrete is placed and completely cured.  Use op-
erators that are licensed by powder-actuated tool manufacturer.  Install fasteners accord-
ing to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions. 

Z. Install hangers and supports to allow controlled thermal movement of piping systems, to permit 
freedom of movement between pipe anchors, and to facilitate action of expansion joints, expan-
sion loops, expansion bends, and similar units. 

AA. Install lateral bracing with pipe hangers and supports to prevent swaying. 
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BB. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, guides, expansion joints, strainers 
and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

CC. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

DD. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

EE. Insulated Piping: 
1. Attach clamps and spacers to piping. 

a. Clamps: Attach clamps, including spacers (if any), to piping with clamps projecting 
through insulation. Do not exceed pipe stresses allowed by manufacturer. 

b. Piping Operating above Ambient Air Temperature:  Clamp may project through in-
sulation. 

c. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield in-
sert with clamp sized to match OD of insert. 

d. Do not exceed pipe stress limits allowed by ASME B31.9 for building services pip-
ing. 

2. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 
shall span an arc of 180 degrees. 
a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 
3. Shields: 

a. Install protective galvanized steel shields, MSS Type 40, on insulated piping 
smaller than 2-inch NPS. Shields shall span an arc of 180 degrees and shall be a 
minimum of 12-inches in length. 

b. Install thermal-hanger shield inserts on all insulated piping 2-inch NPS and larger. 
4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick. 
5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.2 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment sup-
ports. Install and align fabricated anchors in indicated locations. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations. 
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C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; ap-
pearance and quality of welds; and methods used in correcting welding work; and with the fol-
lowing: 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so con-

tours of welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.5 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediate-
ly after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 
1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint on miscellaneous metal are specified in Division 9. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvaniz-
ing-repair paint to comply with ASTM A 780. 

3.6 HANGER AND SUPPORT SCHEDULE 

A. Piping: 
Piping Material Pipe Size Hanger Spacing (OC) 

Steel NPS 1-1/4” and smaller 8’-0” 
Steel NPS 1-1/2” to NPS 2” 10’-0” 
Steel NPS 2-1/2” and larger 12’-0” 

Copper 1” and smaller 6’-0” 
Copper 1-1/4” and larger 8’-0” 

1. In addition to supported pipe information above, support piping at each change in direc-
tion. 

END OF SECTION 230529 
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

B. Shop Drawings 
1. Equipment Label Schedule 

a. Include a listing of all equipment to be labeled with the proposed content for each 
label. 

C. Samples 
1. Provide for each type of product indicated. 

a. For color, letter style, and graphic representation required for each identification 
material and device. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. General: Subject to compliance with requirements, provide mechanical identification materials 
of one of the following: 
1. Brady (W.H.) Co., Signmark Div. 
2. Brimar. 
3. Seton Name Plate Corp. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch thick, and having predrilled holes for attachment hardware. 

B. Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte 
finish suitable for writing. 
1. Size:  Approximately 4 by 7 inches. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE." 
4. Color:  Yellow background with black lettering. 

C. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

D. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

E. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater view-
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ing distances.  Include secondary lettering two-thirds to three-fourths the size of principal letter-
ing. 

F. Fasteners:  Stainless-steel rivets or self-tapping screws. 

G. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

H. Label Content:  Include caution and warning information, plus emergency notification instruc-
tions. 

2.3 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 
1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

1/16 inch thick, and having predrilled holes for attachment hardware. 
2. Letter Color:  Black. 
3. Background Color:  White. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 
5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inch-

es, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 
greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size 
of principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number. 

C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules), plus the Specification Section number 
and title where equipment is specified.  Equipment schedule shall be included in operation and 
maintenance data. 

2.4 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering in-
dicating service, and showing flow direction. 

B. For piping less than NPS 6, Provide full-band pipe markers, extending 360 degrees around 
pipe, fastened by one of the following: 
1. Snap-on application of pre-tensioned semi-rigid plastic pipe marker. 
2. Adhesive lap joint in pipe marker overlap. 
3. Laminated or bonded application of pipe marker to pipe or insulation. 
4. Taped to pipe or insulation with color-coded plasic adhesive tape, not less than ¾” wide; 

full circle at both ends of pipe marker, tape lapped 1-1/2”. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or abbre-
viations as used on Drawings, pipe size, and an arrow indicating flow direction. 
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1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 
directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.5 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 
1. Tag Material:  Brass or aluminum, 1-1/2” diameter, 0.032-inch minimum thickness, and 

having predrilled or stamped holes for attachment hardware. 
2. Fasteners:  Brass wire-link or beaded chain; or S-hook. 

2.6 DUCT LABELS 

A. Material and Thickness:  Multilayer, multicolor, pre-printed, self-adhesive plastic labels. 

B. Letter Color:  White. 

C. Background Color:  Blue, red, orange and green. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
inches by 3/4 inch. 

F. Minimum Letter Size:  1/2 inch for viewing distances up to 72 inches, and proportionately larger 
lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths 
the size of principal lettering. 

G. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

H. Duct Label Contents:  Include identification of duct service using same designations or abbrevi-
ations as used on Drawings, duct size, and an arrow indicating flow direction. 
1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 

directions, or as separate unit on each duct label to indicate flow direction. 
2. Lettering Size:  At least 1-1/2 inches high. 

PART 3 - EXECUTION 

3.1 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where re-
quired. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. The contractor shall provide labeling for each piece of equipment above the ceiling.  Labeling 
shall be on ceiling grid (not ceiling tile) below the equipment.  The label shall match the equip-
ment identification shown on the drawings sheet.  
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B. General:  Install engraved plastic laminate sign on or near each major item of mechanical 
equipment and each operational device, as specified herein if not otherwise specified for each 
item or device.  Provide signs for the following general categories of equipment and operational 
devices: 
1. Meters, gages, thermometers and similar units. 
2. Boilers, furnaces, dry-coolers, heat recovery. 
3. Heat exchangers, coils, cooling towers, and similar equipment. 
4. Fans, blowers, primary balancing dampers, air blenders and mixing boxes. 
5. Strainers, filters, humidifiers, water treatment systems and similar equipment 

C. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. General: Install pipe markers on each system of flow, provide type and temperature identifica-
tion, and include arrows to show normal direction of flow: 
1.  Heating (200 degrees F) Supply Return 

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; ma-
chine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exteri-
or exposed locations as follows: 
1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed pip-

ing. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 

C. Pipe Label Color Schedule: 
1. Refrigerant Piping: 

a. Background Color:  White. 
b. Letter Color:  Brown. 

2. Air conditioning Condensate Piping 
a. Background Color:  White. 
b. Letter Color:  Green. 

3.4 DUCT LABEL INSTALLATION 

A. General: Identify air supply, return, exhaust, intake and relief ductwork with tags and arrows, 
showing ductwork service and direction of flow. 

B. Install plastic-laminated, self-adhesive duct labels with permanent adhesive on air ducts in the 
following color codes:  
1. Blue:  For supply air ducts. 
2. Red:  For return air ducts. 
3. Orange: For outside air ducts 
4. Green:  For exhaust-, relief-, and mixed-air ducts. 
5. ASME A13.1 Colors and Designs:  For hazardous material exhaust. 
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C. Location:  In each space where ductwork is exposed, or concealed only by removable ceiling 
system, locate signs near points where ductwork originates or continues into concealed enclo-
sures (shaft, underground or similar concealment), and at 50' spacings along exposed runs. 
Identification shall be applied only to new work. 

END OF SECTION 230553 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

TESTING, ADJUSTING AND BALANCING FOR HVAC 230593 - 1 

SECTION 230593 - TESTING, ADJUSTING AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Shop Drawings 
1. Certified Reports 

a. Submit testing, adjusting, and balancing reports bearing the seal and signature of 
the Test and Balance Engineer.  The reports shall be certified proof that the sys-
tems have been tested, adjusted, and balanced in accordance with the referenced 
standards; are an accurate representation of how the systems have been installed; 
are a true representation of how the systems are operating at the completion of the 
testing, adjusting, and balancing procedures; and are an accurate record of all final 
quantities measured, to establish normal operating values of the systems.  Follow 
the procedures and format specified below: 

2. Final Report 
a. Upon verification and approval prepare final reports, type written, and organized 

and formatted as specified below.  Submit 2 complete sets of final reports.  Divide 
the contents of the report into the below listed divisions: General Information and 
Summary, Air Systems, Hydronic Systems. 

B. Quality Assurance 
1. Codes and Standards 

a. AABC:  "National Standards for Total System Balance". 
b. ASHRAE: ASHRAE Handbook, Systems Volume, Chapter 37, Testing, Adjusting, 

and Balancing. 
2. Balancing Agency Qualifications 

a. The HVAC Contractor shall procure the services of an independent Balance and 
Testing Agency, approved by the Engineer, and a member of Associated Air Bal-
ance Council (AABC) or NEBB, which specializes in the balancing and testing of 
heating, ventilating, and air conditioning systems, to balance, adjust and test all air 
and water systems and equipment as herein specified.   

3. TAB Conference Meeting Minutes 
a. Meet with Owner's and Architect's representatives on approval of TAB strategies 

and procedures plan to develop a mutual understanding of the details.  Ensure the 
participation of TAB team members, equipment manufacturers' authorized service 
representatives, HVAC controls installers, and other support personnel.  Provide 
seven days' advance notice of scheduled meeting time and location. 

b. Agenda Items:  Include at least the following: 
1) Submittal distribution requirements. 
2) The Contract Documents examination report. 
3) TAB plan. 
4) Work schedule and Project-site access requirements. 
5) Coordination and cooperation of trades and subcontractors. 
6) Coordination of documentation and communication flow. 

4. Certification of TAB Reports 
a. Certify TAB field data reports shall include the following: 

1) Review field data reports to validate accuracy of data and to prepare certi-
fied TAB reports. 
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2) Certify that TAB team complied with approved TAB plan and the procedures 
specified and referenced in this Specification. 

5. TAB Report Forms 
a. Use standard forms from AABC's "National Standards for Testing and Balancing 

Heating, Ventilating, and Air Conditioning Systems." NEBB's "Procedural Stand-
ards for Testing, Adjusting, and Balancing of Environmental Systems." SMACNA's 
"HVAC Systems - Testing, Adjusting, and Balancing."  

C. Quality Control 
1. Agency Data 

a. Submit proof that the proposed testing, adjusting, and balancing agency meets the 
qualifications.  

1.2 PROJECT CONDITIONS 

A. Full Owner Occupancy:  Owner will occupy the building during entire TAB period.  Cooperate 
with Owner during TAB operations to minimize conflicts with Owner's operations. 

PART 2 - PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer 
wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Note 
the locations of devices that are not accessible for testing and balancing. 

B. Report deficiencies discovered before and during performance of the testing and balancing pro-
cedures. Observe and record system reactions to changes in conditions. Record default set-
points if different from indicated values. 

3.2 PRELIMINARY PROCEDURES FOR AIR SYSTEM BALANCING  

A. Air balance and testing shall not begin until the system has been completed and is in full work-
ing order.  The Contractor shall put all heating, ventilating and air conditioning systems and 
equipment into full operation and shall continue the operation of same during each working day 
of testing and balancing.   

3.3 PERFORMING TESTING, ADJUSTING, AND BALANCING 

A. Cut insulation, ductwork and equipment casings for installation of test probes to the minimum 
extent necessary to allow adequate performance of procedures. 
1. Patch insulation, ductwork, and housings, using materials identical to those removed. 
2. Seal ducts and piping after testing.  Test for leaks and repair if found. 
3. Plug and seal equipment casings after testing. Test for leaks and repair if found. 
4. Seal insulation to re-establish integrity of the vapor barrier. 
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B. Mark equipment settings, including damper control positions, valve indicators, fan speed control 
levers, potentiometers and similar controls and devices, to show final settings.  Mark with paint 
or other suitable, permanent identification materials. 

C. Retest, adjust, and balance systems subsequent to significant system modifications, and re-
submit test results. 

D. Record external static pressure on a profile schematic for each piece of HVAC equipment. 

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan motor speed 
listed by fan manufacturer. 

3.5 PROCEDURES FOR CONDENSING UNITS 

A. Measure entering- and leaving-air temperatures. 

B. Record fan and motor operating data. 

3.6 PROCEDURES FOR AIR COILS 

A. Measure, adjust, and record the following data for each refrigerant coil: 
1. Dry-bulb temperature of entering and leaving air. 
2. Wet-bulb temperature of entering and leaving air. 
3. Airflow. 

3.7 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS 

A. Perform a preconstruction inspection of existing equipment that is to remain and be reused. 
1. Measure and record the operating speed, airflow, and static pressure of each fan. 
2. Measure motor voltage and amperage.  Compare the values to motor nameplate 

information. 
3. Check the condition of filters. 
4. Check the condition of coils. 
5. Report on the operating condition of the equipment and the results of the measurements 

taken.  Report deficiencies. 

B. Before performing testing and balancing of existing systems, inspect existing equipment that is 
to remain and be reused to verify that existing equipment has been cleaned and refurbished.  
Verify the following: 
1. New filters are installed. 
2. Coils are clean and fins combed. 
3. Drain pans are clean. 
4. Fans are clean. 
5. Deficiencies noted in the preconstruction report are corrected. 

C. Perform testing and balancing of existing systems to the extent that existing systems are 
affected by the renovation work. 
1. Compare the indicated airflow of the renovated work to the measured fan airflows, and 

determine the new fan speed. 
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2. Verify that the indicated airflows of the renovated work result in fan speeds that are within 
the acceptable limits defined by equipment manufacturer. 

3. Adjust fan speeds within the limits of the installed drives to achieve design airflow.  
4. Balance system to design airflows indicated. 

D. Renovations – Air Side:   
1. In areas where existing air handling equipment or exhaust fans are being utilized, 

balancing contractor shall include the cost to pre-check each fan airflow (supply, return, 
exhaust) and any branch ductwork serving existing areas, prior to demolition and provide 
a report outlining existing air flows prior to any work. Any discrepancies of required air 
flows compared to design air flows shall be brought to the attention of the engineer prior 
to any work.  

2. At the completion of construction, balancing contractor shall re-check and adjust each air 
handler or exhaust fan air flows. (supply, return, exhaust) to meet the required air flows.   
Change out sheaves, increase static pressure set-points, change motors and ramp up 
fans as required to obtain design air flows. Clean existing coils, change filters as required 
to obtain design air flows.  

3. Adjust existing ductwork dampers serving existing spaces and balance to pre-checked air 
flows. Air flows serving existing spaces shall be similar after project is complete. 

3.8 FINAL TEST AND BALANCE REPORT 

A. The report shall be a complete record of the HVAC system performance, including conditions of 
operation, items outstanding, and any deviations found during the T&B process. The final report 
also provides a reference of actual operating conditions for the owner and/or operations 
personnel. All measurements and test results that appear in the reports must be made on site 
and dated by the AABC technicians or test and balance engineers.  

B. One copy of the final test and balance report shall be sent to the engineer of record. Provide 
five additional copies to the contractor.  

3.9 REVERIFICATION 

A. T&B Agency shall recheck all measurements and make adjustments as required to complete 
the balancing.  Revise the final report and balancing device settings to include all changes; 
resubmit the final report and request a second verification. 

3.10 ADDITIONAL TESTS 

A. Seasonal Periods:  If initial T&B procedures were not performed during near-peak conditions, 
the engineer of record may request a temperature recheck to further verify performance at near-
peak conditions. 

B. Duct Leakage Testing: 

1. Witness the duct pressure testing performed by the mechanical/installing contractor. 
2. Verify that proper test methods are used and that leakage rates are within specified 

tolerances. 
3. Report any deficiencies observed. 

END OF SECTION 230593 
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SECTION 230713 - DUCT INSULATION 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

a. Include thermal conductivity, water-vapor permeance thickness, and jackets (both 
factory- and field-applied if any). 

2. Schedule. 
a. Submit schedule showing insulation products which will be used for each applica-

tion, indicating thickness, density, and accessories. 

B. Shop Drawings 
1. Coordination Drawings 

a. Include plans, elevations, sections, details, and attachments to other work. 
b. Detail application of protective shields, saddles, and inserts at hangers for each 

type of insulation and hanger. 
c. Detail insulation application at elbows, fittings, dampers, specialties and flanges for 

each type of insulation. 
d. Detail application at linkages of control devices. 
e. Submit schedule showing insulation products which will be used for each applica-

tion, indicating thickness, density, installed R-values and accessories. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ANSI/ASTM E 84 and NFPA 255, by a testing agency accepta-
ble to authorities having jurisdiction.  Factory label insulation and jacket materials and adhesive, 
mastic, tapes, and cement material containers, with appropriate markings of applicable testing 
agency. 
1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed in-

dex of 50 or less. 

B. Installed R-Values for insulation on ducts shall comply with local mechanical and energy code 
as required for indoor applications. 

C. Kitchen exhaust duct wrap shall meet ICC ASTM E 2336. 

2.2 INSULATION MATERIALS 

A. Manufacturers 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. CertainTeed Corp.. 
b. Johns Manville. 
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c. Knauf Insulation. 
d. Owens Corning. 

B. Interior (indoor) ductwork insulation shall have a minimum installed thermal resistance value of 
R6 or code minimum, whichever higher. 

C. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II and ASTM C 1290, without facing and with vapor barrier 
Type II with factory-applied kraft paper, reinforcing scrim, aluminum foil and vinyl jackets.   

D. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 612, Type IB.  For duct and plenum applications, provide insulation with-
out facing and with vapor barrier with factory-applied kraft paper, reinforcing scrim, aluminum 
foil and vinyl jacket.   

E. Vapor Barrier Material for Ductwork:  Paper-backed aluminum-foil, except as otherwise indi-
cated; strength and permeability rating equivalent to factory-applied vapor barriers on adjoining 
ductwork insulation, where available; with following additional construction characteristics: 
1. High Puncture Resistance:  Low vapor transmission (for ducts in exposed, high traffic ar-

eas susceptible to damage: Mech. Rooms, etc.) 
2. Moderate Puncture Resistance: Medium vapor transmission (for ducts in concealed ar-

eas). 

2.3  ZERO CLEARANCE, FIRE RATED DUCTWORK WRAP  

A. Manufacturers 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. CertainTeed Corp.; FlameChek. 
b. Johns Manville; Firetemp Wrap. 
c. 3M; Fire Barrier Wrap Products. 
d. Unifrax Corporation; FyreWrap. 

B. Fire-Rated Board:  Structural-grade, press-molded, xonolite calcium silicate, fireproofing board 
suitable for operating temperatures up to 2000 degrees F.  Comply with ASTM C 656, Type II, 
Grade 6.  Tested and certified to provide a 2-hour fire rating by an NRTL acceptable to authori-
ties having jurisdiction. 

C. Provide flexible fire resistive duct enclosure/wrap per ASTM E2336.  Insulation shall be a light-
weight non-asbestos, high temperature, inorganic, ceramic fiber blanket totally encapsulated in 
foil/scrim having a service temperature range up to 2000 degrees F.  Insulation is a 2 hour fire 
resistive rating, by an NRTL acceptable to authorities having jurisdiction. 

D. Use as a Type 1 kitchen exhaust air duct enclosure as a shaft alternative and a method for 
providing zero inch clearances around commercial kitchen grease duct exhaust systems to 
combustible materials. Provide 2 layers of insulation per code. 

E. Use as a shaft alternative and a method for providing zero inch clearances around ducted sys-
tems to combustible materials. Provide 2 layers of insulation per code. 

F. For access doors that are part of the tested enclosure systems, FireMaster F2-HT-XL3, or ap-
proved equal access doors, are acceptable. 
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PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION REQUIREMENTS 

A. Extend ductwork insulation without interruption through walls, floors and similar ductwork pene-
trations, except where otherwise indicated 

B. Lined Ductwork:  Except as otherwise indicated, omit insulation on ductwork where internal in-
sulation or sound absorbing linings have been installed. Duct lining thermal resistance value 
shall comply with external duct wrap requirements. 

C. Seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other pro-
jections with vapor-barrier mastic. 
1. Install insulation continuously through hangers and around anchor attachments. 
2. Extend insulation on anchor legs from point of attachment to supported item to point of 

attachment to structure.  Taper and seal ends at attachment to structure with vapor-bar-
rier mastic. 

3. Install insert materials and install insulation to tightly join the insert. 

3.2 DUCT INSULATION SCHEDULE 

A. All ductwork shall be insulated except: 
1. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 
2. Factory-insulated flexible ducts. 
3. Factory-insulated plenums and casings. 
4. Flexible connectors. 
5. Vibration-control devices. 
6. Factory-insulated access panels and doors. 
7. Supply ductwork exposed in conditioned (heated and cooled) spaces.  Supply ductwork 

in mechanical rooms, plenums, server rooms and electric equipment rooms shall be insu-
lated. 

8. Toilet exhaust, general exhaust and return ductwork in conditioned (heated and cooled) 
spaces within the building’s thermal envelope. 

B. Ductwork penetrating building envelope 
1. Insulate all ductwork penetrations at the building envelope. Insulate all interior ductwork 

from the envelope penetration back to ten feet minimum. Insulate all exterior ductwork 
from the envelope penetration to the terminus with 2” thick elastomeric insulation with 
aluminum jacket. 

C. Grilles, Registers, and Diffusers: 
1. Provide insulation on collar and backside of supply diffusers in all ceiling spaces. Provide 

insulation on plenum box of all supply grilles & registers in all ceiling spaces. 
2. All transfer air ducts shall be provided with acoustic lining unless otherwise noted on 

drawings. 

3.3 KITCHEN TYPE 1 EXHAUST DUCTWORK REQUIRED TO BE FIRE WRAPPED AND 
DUCTWORK REQUIRED TO BE FIRE WRAPPED 

A. Insulate with two (2) layers of 1-1/2” thickness foil encapsulated fire resistive duct wrap, total 
thickness is 3”. 
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B. Install with 1” high performance filament and 3” aluminum foil tape to seal blanket edges.  Pro-
vide 304 Carbon Steel banding for 2 hour ratings, steel angle opening frame, 16 gage access 
cover ¼” diameter thread rods 5“ long and fire stop materials.  Install according to manufac-
turer’s installation instructions. 

C. Secure system to ducts and duct hangers and supports to maintain a continuous fire rating. 

D. Insulate duct access panels and doors to achieve same fire rating as duct. 

E. Install firestopping at penetrations through fire-rated assemblies. 

3.4 PENETRATIONS 

A. Insulation installation through assemblies:  Provide insulation continuously through assembly 
penetrations. 
1. For applications requiring only indoor insulation, terminate insulation beyond exterior sur-

face and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

2. Seal penetrations to maintain assembly rating. 

END OF SECTION 230713 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

HVAC EQUIPMENT INSULATION 230716 - 1 
 

SECTION 230716 - HVAC EQUIPMENT INSULATION 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

a. Include thermal conductivity, water-vapor permeance thickness, and jackets (both 
factory- and field-applied if any). 

B. Shop Drawings 
1. Coordination Drawings. 

a. Include plans, elevations, sections, details, and attachments to other work. 
b. Detail application of protective shields, saddles, and inserts at hangers for each 

type of insulation and hanger. 
c. Detail removable insulation at equipment connections. 
d. Detail application of field-applied jackets. 
e. Detail application at linkages of control devices. 
f. Detail field application for each equipment type. 
g. Schedule: Submit schedule showing insulation products which will be used for 

each application, indicating thickness, density, and accessories. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ANSI/ASTM E 84 and NFPA 255, by a testing agency accepta-
ble to authorities having jurisdiction.  Factory label insulation and jacket materials and adhesive, 
mastic, tapes, and cement material containers, with appropriate markings of applicable testing 
agency. 
1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed in-

dex of 50 or less. 

B. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply 
with ASTM C 534, Type I for tubular materials and Type II for sheet materials. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Sheet and K-FLEX LS. 

C. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II and ASTM C 1290, Type II with factory-applied vinyl jacket.   
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Owens Corning; SOFTR All-Service Duct Wrap. 
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2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Ramco Insulation, Inc.; Super-Stik. 

B. Expanded or Exfoliated Vermiculite Insulating Cement:  Comply with ASTM C 196. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Ramco Insulation, Inc.; Thermokote V. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Flexible Elastomeric:  Comply with MIL-A-24179A, Type II, Class I. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Armacell LLC; Armaflex 520 Adhesive. 
b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-

pany; 85-75. 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127. 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-
pany; 85-60/85-70. 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II. 

B. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below ambient services. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-30. 

b. Eagle Bridges  - Marathon Industries; 501. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-

pany; 30-35. 
d. Mon-Eco Industries, Inc.; 55-10. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness. 
3. Service Temperature Range:  0 to 180 deg F. 
4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 
5. Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor use on above ambient services. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-10. 

b. Eagle Bridges  - Marathon Industries; 550. 
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c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-
pany; 46-50. 

d. Mon-Eco Industries, Inc.; 55-50. 
e. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness. 
3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  60 percent by volume and 66 percent by weight. 
5. Color:  White. 

2.5 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insula-
tion materials, jackets, and substrates. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-50 AHV2. 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-
pany; 30-36. 

c. Vimasco Corporation; 713 and 714. 
2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-

resistant lagging cloths over equipment insulation. 
3. Service Temperature Range:  0 to plus 180 deg F. 
4. Color:  White. 

2.6 SEALANTS 

A. Joint Sealants: 
1. Joint Sealants for Cellular-Glass Products:  Subject to compliance with requirements, 

provide one of the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-76. 
b. Eagle Bridges  - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-

pany; 30-45. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Pittsburgh Corning Corporation; Pittseal 444. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Permanently flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 100 to plus 300 deg F. 
5. Color:  White or gray. 

2.7 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  
Thickness is indicated in field-applied jacket schedules. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto Corporation; LoSmoke. 
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d. Speedline Corporation; SmokeSafe. 
2. Adhesive:  As recommended by jacket material manufacturer. 
3. Color:  White. 
4. Factory-fabricated tank heads and tank side panels. 

2.8 SECUREMENTS 

A. Bands: 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ITW Insulation Systems; Gerrard Strapping and Seals. 
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs. 

2. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, 3/4 inch wide with closed seal. 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION REQUIREMENTS 

A. Seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other pro-
jections with vapor-barrier mastic. 
1. Install insulation continuously through hangers and around anchor attachments. 
2. Install insert materials and install insulation to tightly join the insert.  Seal insulation to in-

sulation inserts with adhesive or sealing compound recommended by insulation material 
manufacturer. 

3. Cover inserts with jacket material matching adjacent insulation.  Install shields over jack-
et, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

B. For above ambient services, do not install insulation to the following: 
1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 

3.2 FIELD-APPLIED JACKET INSTALLATION 

3.3 EQUIPMENT INSULATION SCHEDULE 

A. Insulation materials and thicknesses are identified below.  If more than one material is listed for 
a type of equipment, selection from materials listed is Contractor's option. 

B. Insulate indoor equipment that is not factory insulated. 

3.4 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Equipment, Concealed: 
1. None. 

B. Equipment, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches: 
1. PVC. 
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C. Equipment, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger Than 72 
Inches: 
1. Aluminum, Smooth with 1-1/4-Inch- Deep Corrugations 4-by-1-Inch Box Ribs:  0.040 inch 

thick. 

END OF SECTION 230716 
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SECTION 230719 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

a. Include thermal conductivity, water-vapor permeance thickness, and jackets (both 
factory and field applied if any). 

B. Shop Drawings 
1. Coordination Drawings 

a. Include plans, elevations, sections, details, and attachments to other work. 
b. Detail application of protective shields, saddles, and inserts at hangers for each 

type of insulation and hanger. 
c. Detail insulation application at pipe expansion joints for each type of insulation. 
d. Detail insulation application at elbows, fittings, flanges, valves, and specialties for 

each type of insulation. 
e. Detail removable insulation at piping specialties. 
f. Detail application of field-applied jackets. 
g. Detail application at linkages of control devices. 

2. Schedule 
a. Submit schedule showing insulation products which will be used for each applica-

tion, indicating thickness, density, and accessories. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ANSI/ASTM E 84 and NFPA 255, by a testing and inspecting 
agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket materi-
als and adhesive, mastic, tapes, and cement material containers, with appropriate markings of 
applicable testing agency. 
1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed in-

dex of 50 or less. 

B. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, her-
metically sealed cells.   
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Pittsburgh Corning Corporation; Foamglass. 
b. Caltherm Insulation. 
c. Johns Manville. 

2. Block Insulation:  ASTM C 552, Type I. 
3. Special-Shaped Insulation:  ASTM C 552, Type III. 
4. Preformed Pipe Insulation without Jacket:  Comply with ASTM C 552, Type II, Class 1. 
5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 
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C. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply 
with ASTM C 534, Type I without slits for tubular materials. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Armacell LLC; AP Armaflex. 
b. Aeroflex USA. 
c. K-Flex USA. 

D. Mineral-Fiber, Preformed Pipe Insulation: 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Johns Manville; Micro-Lok. 
b. Knauf Insulation; 1000-Degree Pipe Insulation. 
c. Owens Corning; Fiberglas Pipe Insulation. 

E. Vapor Barrier Material:  Paper-backed aluminum foil, except as otherwise indicated, strength 
and permeability rating equivalent to adjoining pipe insulation jacketing 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Ramco Insulation, Inc.; Super-Stik. 

B. Expanded or Exfoliated Vermiculite Insulating Cement:  Comply with ASTM C 196. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Ramco Insulation, Inc.; Thermokote V. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing no 
flammable solvents, with a service temperature range of minus 100 to plus 200 deg F. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-
pany; 81-84. 

C. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aeroseal. 
b. Armacell LLC; Armaflex 520 Adhesive. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-

pany; 85-75. 
d. K-Flex USA; R-373 Contact Adhesive. 

D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127. 

b. Eagle Bridges  - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-

pany; 85-60/85-70. 
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d. Mon-Eco Industries, Inc.; 22-25. 

E. ASJ and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insu-
lation jacket lap seams and joints. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-82. 

b. Eagle Bridges  - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-

pany; 85-50. 
d. Mon-Eco Industries, Inc.; 22-25. 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II. 

B. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below-ambient services. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-30. 

b. Eagle Bridges  - Marathon Industries; 501. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-

pany; 30-35. 
d. Mon-Eco Industries, Inc.; 55-10. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness. 
3. Service Temperature Range:  0 to 180 deg F. 
4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 
5. Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient services. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-10. 

b. Eagle Bridges  - Marathon Industries; 550. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-

pany; 46-50. 
d. Mon-Eco Industries, Inc.; 55-50. 
e. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness. 
3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  60 percent by volume and 66 percent by weight. 
5. Color:  White. 

2.5 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insula-
tion materials, jackets, and substrates. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-50 AHV2. 
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b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-
pany; 30-36. 

c. Vimasco Corporation; 713 and 714. 
2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-

resistant lagging cloths over pipe insulation. 
3. Service Temperature Range:  0 to plus 180 deg F. 
4. Color:  White. 

2.6 SEALANTS 

A. Joint Sealants: 
1. Joint Sealants for Cellular-Glass, Phenolic, and Polyisocyanurate Products:  Subject to 

compliance with requirements, provide one of the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-76. 
b. Eagle Bridges  - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Com-

pany; 30-45. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Pittsburgh Corning Corporation; Pittseal 444. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Permanently flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 100 to plus 300 deg F. 
5. Color:  White or gray. 

B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76. 

b. Approved equal 
2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F. 
5. Color:  White. 

2.7 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. FSK Jacket:  Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 

C. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; 20 mil thickness; roll stock ready for shop or field cutting and forming.  Thick-
ness is indicated in field-applied jacket schedules. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 
3. Color:  White. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 
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a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap 
and supply covers for lavatories. 

2.8 SECUREMENTS 

A. Bands: 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ITW Insulation Systems; Gerrard Strapping and Seals. 
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs. 

2. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, 3/4 inch wide with wing seal or closed seal. 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION REQUIREMENTS 

A. Cover valves, fittings and similar items in each piping system with equivalent thickness and 
composition of insulation as applied to adjoining pipe run.  Install factory molded, precut or job 
fabricated units (at Installer's option) except where specific form or type is indicated. 

B. Extend piping insulation without interruption through walls, floors and similar piping penetra-
tions, except where otherwise indicated. 

C. Provide continuous insulation through hangers, straps and all other supporting members. 

D. Provide protective metal shields and thermal hanger shield inserts at all supporting members to 
prevent compression of insulation. 

E. Flexible Closed Cell Elastomeric Installation: Slide full sections of insulation onto pipe.  Do not 
slit pipe to fit around piping.  All edges shall be clean cut. Insulation shall be pushed onto pipe, 
never pulled. All seams and butt joints shall be adhered and sealed using adhesive equal to 
Armaflex 520 Adhesive. 

F. For above-ambient services, do not install insulation to the following: 
1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 

3.2 PENETRATIONS 

A. Insulation installation through assemblies:  Provide insulation continuously through assembly 
penetrations. 
1. For applications requiring only indoor insulation, terminate insulation beyond exterior sur-

face and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

2. Seal penetrations to maintain assembly rating. 
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3. Extend jacket of outdoor insulation outside of building at least 2 inches beyond the exte-
rior assembly penetration. 

4. Seal jacket to flashing with flashing sealant 
5. Seal penetrations with flashing sealant. 

3.3 GENERAL PIPE INSULATION INSTALLATION 

A. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 
1. Provide insulation over fittings, valves, strainers, flanges, unions, and other specialties 

with continuous thermal and vapor-retarder integrity unless otherwise indicated. 
2. Insulate flanges and unions using a section of oversized preformed pipe insulation.  

Overlap adjoining pipe insulation by not less than two times the thickness of pipe insula-
tion, or one pipe diameter, whichever is thicker. 

3. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the mastic to a smooth 
and well-shaped contour. 

4. Stencil or label the outside insulation jacket of each union with the word "union."  Match 
size and color of pipe labels. 

B. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape 
insulation at these connections by tapering it to and around the connection with insulating ce-
ment and finish with finishing cement, mastic, and flashing sealant. 

C. Provide removable insulation covers at locations indicated.  Installation shall conform to the fol-
lowing: 
1. Make removable flange and union insulation from sectional pipe insulation of same thick-

ness as that on adjoining pipe.  Provide same insulation jacket as adjoining pipe insula-
tion. 

2. Construct removable valve insulation covers in same manner as for flanges, except di-
vide the two-part section on the vertical center line of valve body. 

D. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.  If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

E. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 
1. Drainage piping located in crawl spaces. 
2. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.4 INDOOR PIPING INSULATION SCHEDULE 

A. Refrigerant Piping: 
1. Insulation shall flexible elastomeric be the following minimum thickness: 

a. Less than NPS 1-1/2:  1 inch thick. 
b. NPS 1-1/2 and greater: 1-1/2 inch thick. 

2. For ductless split systems insulate refrigerant lines between evaporators and condensing 
units. Insulate each line separately. 

3. For refrigeration lines, insulate between evaporators and compressors. 

B. Refrigerant Tubing: 
1. Insulation shall flexible elastomeric be the following minimum thickness: 
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a. Less than NPS 1-1/2:  1 inch thick. 
b. NPS 1-1/2 and greater: 1-1/2 inch thick. 

3.5 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket. If more than one material is listed, selection from 
materials listed is Contractor's option. 

B. Piping, Concealed: 
1. None. 

C. Piping, Exposed indoors: 
1. PVC 

D. Piping, Exposed in Mechanical Rooms, etc..: 
1. PVC. 

3.6 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket. If more than one material is listed, selection from 
materials listed is Contractor's option. 

B. Piping, Exposed:  
1. Aluminum, Smooth:  0.016 inch thick. 

END OF SECTION 230719 
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SECTION 230993.00 - SEQUENCE OF OPERATIONS FOR HVAC CONTROLS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Written sequences. 

a. Provide written sequences of operation for each controlled system and piece of 
equipment.  Sequences shall be written in Contractor’s own words and shall not be 
a repetition of the sequences contained herein. 

 . The BUILDING AUTOMATION SYSTEM (BAS) Contractor shall be bound by the same 
Specification that the mechanical and electrical trades must follow. 

Include products and work included in this Section that are covered by cash or quantity allowance.  Do 
not include amounts.  Insert descriptions of items in Part 2 or 3 to provide information affecting the cost 
of the Work that is not included under the allowance. 

1.4 WARRANTY 

Include special Project warranties only in those Sections where availability has been verified with 
contractors and manufacturers listed. 

If Installer is included as signer of the warranty, the maximum warranty period that sureties will allow is 
two years.  Use specified form of special warranty only when it is included at the end of the Section. 

When warranties are required, verify with Owner's counsel that warranties stated in this article are not 
less than remedies available to Owner under prevailing local laws. 

 . Manufacturer's Warranty:  Manufacturer and Installer agree to repair or replace components of 
pneumatic control system that fail(s) in materials or workmanship within specified warranty 
period. 

Verify available warranties and warranty periods. 

0. Warranty Period:  one year(s) from date of Substantial Completion. 

1.111.2 GENERAL CONTROL REQUIREMENTS AND SEQUENCES 

A. BASTemperature control Ccontractor shall provide all 120 Volt power wiring as required for 
temperature control panels, damper actuators and valve actuators, and transformers as 
required to low voltage. Temperature control to coordinate with electrical contractor.   BAS 
Electrical Contractor shall connect to existing spare at electrical panel board and provide proper 
circuit breaker per NEC and label panel board accordingly.   

B. This contractor shall be familiar with and responsible for wiring of all auxiliary equipment (control 
and power wiring), and controllers required under the mechanical division Division 23. 
Equipment and controllers shall include but not be limited by the following items: 
1. Remotely located transducers and sensors. 
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C. These additional general requirements shall also apply. 
1. All fresh air intakes and relief/exhaust ducts or louvers, gravity roof ventilators, etc. shall 

have motor operated dampers. Dampers shall be low leak with blade and edge seals.   
2. All motor operated dampers shall be furnished and installed by the mechanical 

contractor, unless otherwise noted.  All damper actuators shall be furnished and installed 
by the BAS Mechanical Contractor, (unless damper and actuator are provided by 
equipment manufacturer).  All low voltage damper actuators shall be wired by BAS this 
Ccontractor.  All line voltage damper actuators shall be wired by the Electrical Contractor.  
BAS  This Contractor shall provide all necessary transformers, contactors, controls and 
wiring for interlocking equipment to motor operated dampers.  Provide end switches as 
necessary for proper sequencing of damper operation and energizing of fan motor.  
Provide motor operated dampers with end switches for, but not limited to, the following: 
a. Kitchen make-up air unit & Exhaust fan. 

3. All Programmable Thermostats shall be programmed at startup based on a time of day 
schedule from the owner.  The owner shall be trained on the how to change the setpoints 
and time of day of the programmable thermostat. 

3. All control setpoints shall be graphics on the BAS computer and adjustable through the 
equipment controller the BAS.. Initial setpoints may be given in this section, but shall be 
adjusted in the field per actual field conditions or per the owner’s recommendations. 
Abbreviations for the control point type are listed in the key below. 

a. Key 
3) AI:  Analog Input 
4) AO:  Analog Output 
5) DI:  Digital Input 
6) DO:  Digital Output 
7) LL:  Low Limit Alarm 
8) HL:  High Limit Alarm 
9)4. GA:  General Alarm 

1.121.3 BUILDING OCCUPANCY ZONES AND TIME PERIOD 

A. General 
1. The BAS shall incorporate a minimum of fifteen zones for time period scheduling. HVAC 

equipment can be assigned to any occupancy zone. 
2. An Occupancy Zone’s Occupied/Unoccupied time period shall be determined by a time-

of-day, day-of-week schedule programmed by the BAS operator. 

B. Optimal Start 
1. An optimal start algorithm shall calculate the amount of time needed to achieve the 

desired space temperature prior to normal scheduled occupancy time and index time 
periods to pre-occupancy when time-of-day reaches the calculated time. 

2. The algorithm shall utilize the Occupancy Zone’s Occupied/Unoccupied time schedule, 
outside air temperature and average of Zone’s space temperatures to determine time at 
which to swith the Zone’s time period from Unoccupied to Proccupied. 

3. During Preoccupied time period, the HVAC equipment operates to warm or cool the 
spaces to occupied heating or cooling setpoints. 

4. Time period is switched from Preoccupied to Occupied once time-of-day reaches time 
schedule’s occupancy time. 

C. Events 
1. Time-of -day, day-of-week schedule function shall allow the user to program “Events” to 

override normal Optimal Start algorithm occupied time period scheduling for one-time 
and/or reoccurring special activities. 
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D. Holidays 
1. Holiday programming overrides normal Occupied/Unoccupied time periods and keeps 

Occupied/Unoccupied zones in unoccupied time period for days designated as a holiday. 
2. Holiday programming does not override local unoccupied override devices. 

E. Local Occupant Unoccupied Override 
1. Individual unoccupied override buttons shall be incorporated into various space sensors. 
2. Space sensors shall permit the occupant to index HVAC equipment serving the space to 

occupied, for a time period on two hours, if equipment is in its Unoccupied time period 
based on Occupancy Zone’s time schedule. 

3. BAS operator shall be capable of enabling/disabling operation of individual space 
sensor’s local Unoccupied Override button via graphical user interface. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 DUCTLESS SPLIT SYSTEM ACU – DATA CLOSET 

A. The unit shall operate to maintain space temperature set point. The fan shall cycle in sequence 
with the heating/cooling coils to maintain space temperature setpoint. On a call for cooling, the 
evaporator fan shall start and run continuously and mechanical cooling shall stage on. All a call 
for heating, the evaporator fan and mechanical cooling shall shut down.  

B. Provide Low Ambient Controls on condensing unit for operation down to -20 degrees F. 

3.13.2 CONDENSING UNITS 

A. All safeties interlocks associated with the condensing unit shall be hard wired. Software 
interlocks are acceptable as secondary additional safeties. 

B. Unit shall have self-contained controls by unit manufacturer. Provide Low Ambient Controls on 
condensing unit for operation down to -20 degrees F. 

C. On a call for cooling, with all safety devices satisfied, the first stage compressor contactor and 
condenser fan contactor energize causing the compressor and condenser fan motor to operate 
(the indoor fan contactor shall be wired to start at the same time as the compressor). A liquid 
line solenoid valve will open when the first stage compressor starts.  

D. On a further call for cooling, the second stage compressor contactor and condenser fan 
contactor energize causing the second stage compressor and condenser fan motor to operate. 
A liquid line solenoid valve will open when the second stage compressor starts.  

E. As cooling demand decreases, the second stage compressor contactor and condenser fan 
contactor de-energize causing the second stage compressor and condenser fan motor to shut 
down. A corresponding liquid line solenoid valve will close when the second stage compressor 
is off preventing refrigerant migration back to the compressor during the off cycle.  

 . [Control and monitoring points shall include but not be limited to the following: 
0. Compressors on/off status (DO/ DI) 
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0. Condenser fans on/off status (DO/ DI) 
0. Outside air temperature (AI)]] 

3.63.3 PACKAGED ROOFTOP UNITS 

A. Constant Volume Packaged Rooftop Unit 
1. [General: 

a. All setpoints listed in this section are adjustableshall be adjustable through the 
BAS.  Control and monitoring points shall include but not be limited to the 
following:] 

2. Startup 
a. The unit shall operate on an occupied/unoccupied cycle as controlled from the 

BAS. Occupancy shall be predetermined by the owner and programmed into the 
BAS.  

b. During the "start-up" cycle the fan shall run with the dampers in the full 
recirculation position.  Provide morning warm-up sequence with optimum start 
function. When the return air temperature reaches setpoint, the minimum outside 
air damper shall open to the controlled minimum outdoor air position. 

3. Supply Fan Control 
a. The supply fan speed shall be constant and set to the required CFM. 
 . Control and monitoring points shall include but not be limited to the following: 

0) Supply Fan on-off status (DO/ DI) 
0) [Supply Fan current (HL/ LL)] 

7.4. Space Temperature Control 
a. Provide local wall mounted room temperature thermostat with digital display of 

room temperature and setpoint (+/- deg. F. adjustable), and override feature. 
 . Control and monitoring points shall include but not be limited to the following: 

0) Space temperature (AI/ AO) 
10.5. Minimum Outside Air Control 

a. During occupied mode the outside air damper shall be open to minimum position. 
Provide motorized outdoor air damper. 

 . Control and monitoring points shall include but not be limited to the following: 
0) Outside air damper position (% open) (AO) 
0) Outside air CFM (AI) 
0) [CO2 sensor (AI/ AO/ HL)] 

15.6. Economizer Control 
a. Provide dual enthalpy economizer control. Economizer control shall be enabled 

whenever the outside air enthalpy is lower than the return air enthalpy.  Enthalpy 
shall be calculated from sensors which are tied to the same controller for accuracy.  
During economizer mode, the outside air damper shall modulate to 100% open.  
The economizer damper shall modulate open on a call for cooling and modulate 
closed on a call for heating.  The return damper shall modulate inversely with the 
economizer damper. 

 . Control and monitoring points shall include but not be limited to the following: 
0) Outside air temperature (AI) 
0) Outdoor Air Humidity (AI) 
0) Return air temperature (AI) 
0) Return Air Humidity (AI/ HL/ LL) 
0) Return air damper position (% open) (AO) 

22.7. Cooling Control 
a. Cooling shall be controlled to maintain space temperature setpoint. On a call for 

cooling the heating shall be off. On a further call for cooling, enable the 
economizer mode. On a further call for cooling, disable the economizer mode and 
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the mechanical cooling shall be staged on. Provide Low Ambient Controls for 
operation down to -20 degrees F. 

 . Control and monitoring points shall include but not be limited to the following: 
0) Mechanical Cooling stages on-off (DO/ DI) 
0) Supply Air Temperature (AI) 

26.8. Heating Control 
a. Heating shall be controlled to maintain space temperature setpoint.  On a call for 

heating, the mechanical cooling shall be off. On a further call for heating, the 
economizer mode shall be disabled. On a further call for heating the gas heating 
shall be staged on. 

 . Control and monitoring points shall include but not be limited to the following: 
0) [Supply fan speed (high/ low/off) (AO)] 
0) [Electric heating coil SCR control (AO)] 
0) [Hot water control valve position (% open) (AO)] 
0) [Natural gas heating valve position (% open)(AO)] 
0) [Supply Air Temperature (AI)] 

 . Control and monitoring points shall include but not be limited to the following: 
0) Filter High Static (GA)] 

35.9. Smoke Detector 
a. When the smoke detector is alarmed, the system shall be alarmed and the air 

handler shall fail safe with manual reset. Electrical contractor shall furnish, HVAC 
Contractor shall mount & Electrical contractor shall wire a UL listed photoelectric 
smoke detector per local code authority having jurisdiction. 

 . [Control and monitoring points shall include but not be limited to the following: 
0) Smoke detector (GA) 
0) Fan Shutdown – Hard Wired] 

39.10. Unoccupied Mode 
a. During the unoccupied mode of operation, the RTU shall go into night setback 

mode. 
40.11. Night Setback/Shutdown 

a. At night setback/shutdown the RTU shall go to fail safe position. Fail safe position 
is defined by the following: The supply fan is off, the outdoor air intake damper is 
closed, the heating is off and the mechanical cooling is off. The supply fan shall 
cycle in conjunction with either the heating or cooling system to maintain a 
minimum/maximum space temperature depending on the season. 

3.73.4 EXHAUST FANS 

A. General 
1. Provide high limit pressure switch on the suction side of all constant volume fans greater 

than 3 HP to disable the fan upon exceeding static pressure setpoint. Provide manual 
reset. 

B. Toilet Exhaust Fans (Timeclock) 
1. Exhaust fans shall be tied to timeclock, which shall be furnished, installed and wired by 

electrical contractor. When activated, exhaust fan motor damper shall open and fan shall 
start. 

C.  [Toilet Exhaust Fans (BAS) 
0. Exhaust fan operation shall be controlled by the BAS.  During occupied mode the 

exhaust fan motor damper shall open and fan shall start. During unoccupied mode the 
exhaust fan motor damper shall be closed and fan shall be off. A current transducer shall 
indicate status thru the BAS. 
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0. Control and monitoring points shall include but not be limited to the following: 
 . Fan on-off status (DO/DI) 
 . Runtime] 

H.C.  Kitchen Hood Exhaust Fan (Type I) 
1. The Kitchen Hood exhaust system shall be initiated by a located on the face of the 

kitchen hood with indicator light. At startup, energize exhaust fan motor.  
2. The exhaust fan shall run continuously at constant speed. Provide a current transducer to 

prove fan operation. At shutdown, the exhaust fan shall stop. When exhaust fan is off, 
supply fan shall be off. 

3. Provide all controls and wiring for complete interlock and operation of Kitchen Hood, 
exhaust fan, makeup air unit supply fan and all associated motor dampers.  

4. Interlock hood and mechanical equipment providing outside air to space that the hood is 
serving. Mechanical equipment shall remain in occupied mode with outside air damper 
open and supply fan on while kitchen hood is operational. 

5. [Exception: Interlock is not required if air handling equipment is in 24/7 operation.] 
6. [Control and monitoring points shall include but not be limited to the following: 

a. Exhaust Fan on-off status (DI)]] 

END OF SECTION 230993.00 
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SECTION 232113.20 - AIR-CONDITIONING CONDENSATE PIPING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product listed 

B. Shop Drawings 
1. Coordination Drawings 

a. Detail, at 1/4 scale, the piping layout, fabrication of pipe anchors, hangers, sup-
ports for multiple pipes, alignment guides, expansion joints and loops, and attach-
ments of the same to the building structure.  Detail location of anchors, alignment 
guides, and expansion joints and loops. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. DWV Copper Tubing:  ASTM B 306, Type DWV. 

B. Copper Fittings and unions:  ASME B16.22. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Nibco 
b. Mueller 
c. Elkhart Products 

2.2 JOINING MATERIALS 

A. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

2.3 DIELECTRIC FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Nibco 
2. Mueller 
3. Elkhart Products 
4. Watts Regulator Company 

B. Dielectric Unions and Flanges: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Nibco 
b. Mueller 
c. Elkhart Products 

http://www.specagent.com/LookUp/?ulid=3375&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3373&mf=04&src=wd
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d. Watts Regulator Company 
2. Description: 

a. Standard:  ASSE 1079. 
b. Pressure Rating:  125 psig minimum at 180 deg F. 
c. Union End Connections:  Solder-joint copper alloy and threaded ferrous. 
d. Factory-fabricated, bolted, companion-flange assembly. 
e. Flange End Connections:  Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flange Insulating Kits: 
1. Description: 

a. Non-conducting materials for field assembly of companion flanges. 
b. Pressure Rating:  150 psig. 
c. Gasket:  Neoprene or phenolic. 
d. Bolt Sleeves:  Phenolic or polyethylene. 
e. Washers:  Phenolic with steel backing washers. 

D. Dielectric Nipples: 
1. Description: 

a. Standard:  IAPMO PS 66 
b. Electroplated steel nipple. complying with ASTM F 1545. 
c. Pressure Rating:  300 psig at 225 deg F. 
d. End Connections:  Male threaded. 
e. Lining:  Inert and noncorrosive, propylene. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATIONS 

A. Condensate is to discharge indirectly into sanitary system as shown on plans. Drawing plans, 
schematics, and diagrams indicate general location and arrangement of piping systems.  Indi-
cate piping locations and arrangements if such were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated un-
less deviations to layout are approved on Coordination Drawings. 

B. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

C. Select system components with pressure rating equal to or greater than system operating pres-
sure. 

D. Install piping at a uniform grade of 0.2 percent downward in direction of flow. 

E. Reduce pipe sizes using eccentric reducer fitting installed with level side down. 

F. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equip-
ment, and elsewhere as indicated. 

G. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere 
as indicated. 

H. Install escutcheons for piping penetrations of walls, ceilings, and floors. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

AIR-CONDITIONING CONDENSATE PIPING 232113.20 - 3 
 

END OF SECTION 232113.20 
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SECTION 232300.00 - REFRIGERANT PIPING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

B. Shop Drawings 
1. Coordination Drawings 

a. Show 1/4 inch equals 1 foot layout of refrigerant piping and specialties, including 
pipe, tube, and fitting sizes, flow capacities, valve arrangements and locations, 
slopes of horizontal runs, oil traps, double risers, wall and floor penetrations, and 
equipment connection details.  Show interface and spatial relationships between 
piping and equipment. 

a. Refrigerant piping indicated on Drawings is schematic only.  Size piping and de-
sign actual piping layout, including oil traps, double risers, specialties, and pipe 
and tube sizes to accommodate, as a minimum, equipment provided, elevation dif-
ference between compressor and evaporator, and length of piping to ensure prop-
er operation and compliance with warranties of connected equipment. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Copper Tube:  ASTM B 280, Type K or L. 

B. Wrought-Copper Fittings:  ASME B16.22. 

C. Wrought-Copper Unions:  ASME B16.22. 

D. Brazing Filler Metals:  AWS A5.8. 

E. Flexible Connectors: 
1. Body:  Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective 

jacket. 
2. End Connections:  Socket ends. 
3. Offset Performance:  Capable of minimum 3/4-inch misalignment in minimum 7-inch- long 

assembly. 
4. Pressure Rating:  Factory test at minimum 500 psig. 
5. Maximum Operating Temperature:  250 deg F. 

2.2 VALVES AND SPECIALTIES 

A. Check Valves: 
1. Body:  Ductile iron or cast bronze; globe pattern. 
2. Bonnet:  Bolted ductile iron or cast bronze. 
3. Piston:  Removable polytetrafluoroethylene seat. 
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4. Closing Spring:  Stainless steel. 
5. Manual Opening Stem:  Seal cap, plated-steel stem, and graphite seal. 
6. End Connections:  Socket, union, threaded, or flanged. 
7. Maximum Opening Pressure:  0.50 psig. 
8. Working Pressure Rating:  500 psig. 
9. Maximum Operating Temperature:  275 deg F. 

B. Service Valves: 
1. Body:  Bronze with bronze cap including key end to remove core. 
2. Core:  Removable ball-type check valve with stainless-steel spring. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Copper spring. 
5. Working Pressure Rating:  500 psig. 

C. Solenoid Valves:  Comply with ARI 760 and UL 429; listed and labeled by an NRTL. 
1. Body and Bonnet:  Plated steel. 
2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice:  Stainless steel. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Threaded. 
5. Electrical:  Molded, watertight coil in NEMA 250 enclosure of type required by location 

with 1/2-inch conduit adapter, and 24-V ac coil. 
6. Working Pressure Rating:  400 psig. 
7. Maximum Operating Temperature:  240 deg F. 
8. Manual operator. 

D. Safety Relief Valves:  Comply with ASME Boiler and Pressure Vessel Code; listed and labeled 
by an NRTL. 
1. Body and Bonnet:  Ductile iron and steel, with neoprene O-ring seal. 
2. Piston, Closing Spring, and Seat Insert:  Stainless steel. 
3. Seat Disc:  Polytetrafluoroethylene. 
4. End Connections:  Threaded. 
5. Working Pressure Rating:  400 psig. 
6. Maximum Operating Temperature:  240 deg F. 

E. Thermostatic Expansion Valves:  Comply with ARI 750. 
1. Body, Bonnet, and Seal Cap:  Bronze or steel. 
2. Diaphragm, Piston, Closing Spring, and Seat Insert:  Stainless steel. 
3. Packing and Gaskets:  Non-asbestos. 
4. Capillary and Bulb:  Copper tubing filled with refrigerant charge. 
5. Superheat:  Adjustable. 
6. Reverse-flow option (for heat-pump applications). 
7. End Connections:  Socket, flare, or threaded union. 
8. Working Pressure Rating:  450 psig. 

F. Moisture/Liquid Indicators: 
1. Body:  Bronze. 
2. Window:  Replaceable, clear, fused glass window with indicating element protected by fil-

ter screen. 
3. Indicator:  Color coded to show moisture content in ppm. 
4. Minimum Moisture Indicator Sensitivity:  Indicate moisture above 60 ppm. 
5. End Connections:  Socket or flare. 
6. Working Pressure Rating:  500 psig. 
7. Maximum Operating Temperature:  240 deg F. 
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G. Permanent Filter Dryers:  Comply with ARI 730. 
1. Body and Cover:  Painted-steel shell. 
2. Filter Media:  10 micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media:  Activated charcoal. 
4. End Connections:  Socket. 
5. Maximum Pressure Loss:  2 psig. 
6. Rated Flow:  Sized to meet tonnage of system 
7. Working Pressure Rating:  500 psig. 
8. Maximum Operating Temperature:  240 deg F. 

2.3 REFRIGERANTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Atofina Chemicals, Inc. 
2. DuPont Company; Fluorochemicals Div. 
3. Honeywell, Inc.; Genetron Refrigerants. 
4. INEOS Fluor Americas LLC. 

B. ASHRAE 34, R-410A:  Pentafluoroethane/Difluoromethane. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications:  Copper, 
Type ACR, annealed-temper tubing and wrought-copper fittings with brazed joints. 

B. Suction Lines NPS 2 to NPS 3-1/2 for Conventional Air-Conditioning Applications:  Copper, 
Type L, drawn-temper tubing and wrought-copper fittings with brazed joints. 

C. Hot-Gas and Liquid Lines applications:  
1. NPS 5/8 and Smaller:  Copper, Type ACR, annealed- or drawn-temper tubing and 

wrought-copper fittings with brazed joints. 
2. NPS 3/4 to NPS 1 and Smaller:  Copper, Type L, annealed- or drawn-temper tubing and 

wrought-copper fittings with brazed joints. 
3. NPS 1-1/4 to NPS 2:  Copper, Type K, drawn-temper tubing and wrought-copper fittings 

with brazed joints. 

D. Safety-Relief-Valve Discharge Piping:  
1. NPS 5/8 and Smaller:  Copper, Type ACR, annealed- or drawn-temper tubing and 

wrought-copper fittings with brazed joints. 
2. NPS 3/4 to NPS 1 and Smaller:  Copper, Type L, annealed- or drawn-temper tubing and 

wrought-copper fittings with brazed joints. 
3. NPS 1-1/ to NPS 2:  Copper, Type K, drawn-temper tubing and wrought-copper fittings 

with brazed joints. 

3.2 VALVE AND SPECIALTY APPLICATIONS 

A. Install service valves for gage taps at inlet and outlet of hot-gas bypass valves and strainers if 
they are not an integral part of valves and strainers. 

http://www.specagent.com/LookUp/?ulid=3417&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812572&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823994&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823995&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812573&mf=04&src=wd
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B. Install a check valve at the compressor discharge and a liquid accumulator at the compressor 
suction connection. 

C. Except as otherwise indicated, install diaphragm packless valves on inlet and outlet side of filter 
dryers. 

D. Install a full-sized, three-valve bypass around filter dryers. 

E. Install thermostatic expansion valves as close as possible to distributors on evaporators. 
1. Install valve so diaphragm case is warmer than bulb. 
2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps.  Do 

not mount bulb in a trap or at bottom of the line. 
3. If external equalizer lines are required, make connection where it will reflect suction-line 

pressure at bulb location. 

F. Install receivers sized to accommodate pump-down charge. 

G. Install flexible connectors at compressors. 

3.3 PIPING INSTALLATION 

A. Select system components with pressure rating equal to or greater than system operating pres-
sure. 

B. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical in-
jury. 

C. Slope refrigerant piping as follows: 
1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 

compressor. 
2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

D. Install sleeve seals for piping penetrations of concrete walls and slabs. 

E. Install escutcheons for piping penetrations of walls, ceilings, and floors.   

F. Refrigerant piping shall be sized per equipment manufacturer’s recommendations including all 
necessary traps, double suction risers, etc, and pipe size increases based on actual layout, dis-
tance and unit sizing. 

G. Provide bushings between copper piping and pipe supports to eliminate dissimilar metal condi-
tion. 

H. Where outdoor units are mounted on grade, route refrigerant piping above grade and through 
outside wall and up within wall for extension to indoor unit. 

I. Bleed dry nitrogen through refrigerant piping during brazing operations. 

J. Provide locking-type tamper resistant caps on all refrigerant circuit access ports. 
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3.4 PIPE JOINT CONSTRUCTION 

A. Threaded Joints:  Thread steel pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 
1. Apply appropriate tape or thread compound to external pipe threads unless dry-seal 

threading is specified. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 

B. Steel pipe can be threaded, but threaded joints must be seal brazed. 

C. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service appli-
cation.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

END OF SECTION 232300.00 
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SECTION 233113.00 - METAL DUCTS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

B. Shop Drawings 
1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 
5. Design Calculations for selecting hangers and supports. 
6. Fabrication, assembly, and installation, including plans, elevations, sections, compo-

nents, and attachments to other work. 
7. Factory- and shop-fabricated ducts and fittings. 
8. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 
9. Elevation of top of ducts. 
10. Dimensions of main duct runs from building grid lines. 
11. Fittings. 
12. Reinforcement and spacing. 
13. Seam and joint construction. 
14. Penetrations through fire-rated and other partitions. 
15. Equipment installation based on equipment being used on the project. 
16. Locations for duct accessories, including dampers, turning vanes, and access doors and 

panels. 
17. Hangers and supports, including methods for duct and building attachment and vibration 

isolation. 

PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Stand-
ards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Con-
struction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support inter-
vals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexi-
ble." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 
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D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types 
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexi-
ble," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible." 

2.2 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Stand-
ards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated 
static-pressure class unless otherwise indicated. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Dixie Sheetmetal 
b. Eastern Sheetmetal of Cincinnati 
c. Linx Industries. 
d. Semco Mfg., Inc. 
e. Hranec 

B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the 
round sides connecting the flat portions of the duct (minor dimension). 

C. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Con-
struction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter:  Flanged. 

D. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support inter-
vals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexi-
ble." 
1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal 

seams. 
2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-

welded longitudinal seams. 

E. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construc-
tion Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, 
"Conical Tees," for static-pressure class, applicable sealing requirements, materials involved, 
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible." 

F. Fabricated ductwork shall comply with AMCA Standard 511 for air leakage. 

2.3 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible" for acceptable materials and duct construction methods unless otherwise 
indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, dis-
colorations, and other imperfections. 

http://www.specagent.com/LookUp/?ulid=3426&mf=04&src=wd
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B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 
1. Galvanized Coating Designation:  G90. 
2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. Exposed Ductwork Materials:  Where ductwork is indicated to be exposed to view in occupied 
spaces, provide materials which are free from visual imperfections including pitting, seam 
marks, roller marks, stains and discolorations, and other imperfections, including those which 
would impair painting.  Exposed ductwork which is to be painted shall have paint grip applied. 

D. Exposed Ductwork:  Provide paint grip on all exposed ductwork that is required to be painted.  
Refer to architectural drawings for areas where duct is to be painted.  Coordinate with all trades 
prior to installing paint grip. 

E. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed 
ducts. 

F. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316; cold rolled, an-
nealed, sheet.  Exposed to view surface finish shall be No. 4, and No. 1 elsewhere. 

G. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black 
and galvanized. 
1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum 

ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials. 

H. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.4 DUCT LINER 

A. Fibrous-Glass Duct Liner:  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with 
NAIMA AH124, "Fibrous Glass Duct Liner Standard." 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following : 
a. CertainTeed Corporation; Insulation Group. 
b. Johns Manville. 
c. Knauf Insulation. 
d. Owens Corning. 

2. Maximum Thermal Conductivity: 
a. Type I, Flexible:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature. 
b. Type II, Rigid:  0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature. 

B. Insulation Pins and Washers: 
1. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully 

annealed for capacitor-discharge welding, 0.106-inch- diameter shank, length to suit 
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer. 

2. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick galva-
nized steel; with beveled edge sized as required to hold insulation securely in place but 
not less than 1-1/2 inches in diameter. 

C. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation” 

http://www.specagent.com/LookUp/?uid=123456821147&mf=04&src=wd
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2.5 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 
1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone 

activator to react exothermically with tape to form hard, durable, airtight seal. 
2. Tape Width:  3 inches. 
3. Sealant:  Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 
7. Service:  Indoor and outdoor. 
8. Service Temperature:  Minus 40 to plus 200 deg F. 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum. 

C. Solvent-Based Joint and Seam Sealant: 
1. Application Method:  Brush on. 
2. Base:  Synthetic rubber resin. 
3. Solvent:  Toluene and heptane. 
4. Solids Content:  Minimum 60 percent. 
5. Shore A Hardness:  Minimum 60. 
6. Water resistant. 
7. Mold and mildew resistant. 
8. Maximum Static-Pressure Class:  10-inch wg, positive or negative. 
9. Service:  Indoor or outdoor. 
10. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

D. Flanged Joint Sealant:  Comply with ASTM C 920. 
1. General:  Single-component, acid-curing, silicone, elastomeric. 
2. Type:  S. 
3. Grade:  NS. 
4. Class:  25. 
5. Use:  O. 
6. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasti-

cizer. 

E. Round Duct Joint O-Ring Seals: 
1. Seal shall provide maximum 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for10-inch 

wg static-pressure class, positive or negative. 
2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 
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A. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
unless otherwise indicated. 

B. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures. 

C. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed 
to view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 
inches. 

3.2 INSTALLATION OF DUCT LINER 

A. General:  Install duct liner in accordance with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 2-19, "Flexible Duct Liner Installation."  

B. Size of ductwork shown on the drawings is free net area, outside dimension of ducts will need to 
be increased if lined duct is used. 

C. The following ductwork shall be lined: 
1. Return from open ceiling plenum return to HVAC unit. 
2. Transfer Air ducts. 

D. The following ductwork shall be lined with flexible duct liner: 
1. Return ductwork in ducted return systems 10 feet downstream of HVAC unit. 
2. Exhaust ductwork 10 feet upstream and downstream of fans. 
3. Transfer air ducts. 

E. The following ductwork shall be lined with rigid duct liner: 
1. Return from open ceiling plenum return to HVAC unit. 
2. Field or shop fabricated return air/outside air mixing plenums at HVAC units. 

3.3 DUCT SEALING 

A. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible": 
1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
2. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal 

Class B. 
3. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  

Seal Class A. 
4. Unconditioned Space, Exhaust Ducts:  Seal Class C. 
5. Unconditioned Space, Return-Air Ducts:  Seal Class B. 
6. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal 

Class C. 
7. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  Seal 

Class B. 
8. Conditioned Space, Exhaust Ducts:  Seal Class B. 
9. Conditioned Space, Return-Air Ducts:  Seal Class C. 

3.4 FIELD QUALITY CONTROL 
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A.  Leakage Tests: 
1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for 

each test. 
2. Test the following systems: 

a. Ducts with a Pressure Class Higher Than 3-Inch wg:  Test representative duct sec-
tions totaling no less than 25 percent of total installed duct area for each desig-
nated pressure class. 

b. Supply Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative 
duct sections totaling no less than 50 percent of total installed duct area for each 
designated pressure class. 

c. Return Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative 
duct sections totaling no less than 50 percent of total installed duct area for each 
designated pressure class. 

d. Exhaust Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative 
duct sections totaling no less than 50 percent of total installed duct area for each 
designated pressure class. 

e. Outdoor Air Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representa-
tive duct sections totaling no less than 50 percent of total installed duct area for 
each designated pressure class. 

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage test-
ing and for compliance with test requirements. 

4. Test for leaks before applying external insulation. 
5. Conduct tests at static pressures equal to maximum design pressure of system or section 

being tested.  If static-pressure classes are not indicated, test system at maximum sys-
tem design pressure.  Do not pressurize systems above maximum design operating pres-
sure. 

6. Give seven days' advance notice for testing. 

B. Duct System Cleanliness Tests: 
1. Visually inspect duct system to ensure that no visible contaminants are present. 
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness accord-

ing to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC 
Systems." 
a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media 

shall not exceed 0.75 mg/100 sq. cm. 

C. Duct system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.5 DUCT CLEANING 

A. Clean new and existing duct system(s) before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 
1. Create new openings and install access panels appropriate for duct static-pressure class 

if required for cleaning access.  Provide insulated panels for insulated or lined duct.  
Patch insulation and liner as recommended by duct liner manufacturer. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 
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1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 per-
cent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed from 
HVAC system, and locate exhaust downwind and away from air intakes and other points 
of entry into building. 

D. Clean the following components by removing surface contaminants and deposits: 
1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assem-
blies. 

3. Air-handling unit internal surfaces and components including mixing box, coil section, air 
wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, 
filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms. 
6. Supply-air ducts, dampers, actuators, and turning vanes. 
7. Dedicated exhaust and ventilation components and makeup air systems. 

E. Mechanical Cleaning Methodology: 
1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 

from within duct systems and remove contaminants from building. 
2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect 

vacuum device to downstream end of duct sections so areas being cleaned are under 
negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 
damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner 
to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated 
or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  
Rinse coils with clean water to remove latent residues and cleaning materials; comb and 
straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 
7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus 

is present.  Apply antimicrobial agents according to manufacturer's written instructions 
after removal of surface deposits and debris. 

END OF SECTION 233113.00 
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SECTION 233300.00 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

B. Shop Drawings 
1. Duct accessories. 

a. Include plans, elevations, sections, details and attachments to other work. 
b. Detail duct accessories fabrication and installation in ducts and other construction.  

Include dimensions, weights, loads, and required clearances; and method of field 
assembly into duct systems and other construction.  Include special fittings, man-
ual volume damper installations, motor operated damper installations, fire-damper, 
smoke-damper, combination fire- and smoke-damper, ceiling, and corridor damper 
installations, including sleeves; and duct-mounted access doors and remote 
damper operators. 

2. Duct security bars. 
3. Wiring Diagrams 

a. For power, signal, and control wiring. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for accepta-
ble materials, material thicknesses, and duct construction methods unless otherwise indicated.  
Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, 
and other imperfections. 

C. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 
1. Galvanized Coating Designation:  G90. 
2. Exposed-Surface Finish:  Mill phosphatized. 

D. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 1 finish 
for concealed ducts and No. 4 finish for exposed ducts. 

E. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galva-
nized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.2 BACKDRAFT AND PRESSURE RELIEF DAMPERS 
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A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Greenheck Fan Corporation. 
2. Nailor Industries Inc. 
3. Ruskin Company. 

B. Description:  Gravity balanced. 

C. Maximum Air Velocity:  3000 fpm. 

D. Maximum System Pressure:  3-inch wg. 

E. Frame:  Hat-shaped, 0.063-inch- thick extruded aluminum, with welded corners or mechanically 
attached and mounting flange. 

F. Blades:  Multiple single-piece blades, 0.050-inch- thick aluminum sheet with sealed edges. 

G. Blade Action:  Parallel. 

H. Blade Seals:  Extruded vinyl, mechanically locked. 

I. Blade Axles: 
1. Material:  Aluminum. 
2. Diameter:  0.20 inch. 

J. Tie Bars and Brackets:  Aluminum. 

K. Bearings:  Bearings shall be dustproof ball type for low pressure operation. 

L. Accessories: 
1. Adjustment device to permit setting for varying differential static pressure. 
2. Counterweights and spring-assist kits for vertical airflow installations. 
3. Screen Mounting:  Front mounted in sleeve. 

a. Sleeve Thickness:  20 gage minimum. 
b. Sleeve Length:  6 inches minimum. 

4. Screen Mounting:  Inlet. 
5. Screen Material:  Aluminum. 
6. Screen Type:  Bird. 
7. 90-degree stops. 

2.3 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Nailor Industries Inc. 
b. Ruskin Company. 
c. Greenheck Fan Corporation. 

2. Standard leakage rating. 
3. Suitable for horizontal or vertical applications. 
4. For units less than 36" wide or 12" high: 

a. Frame shall be 22 gage galvanized steel.  

http://www.specagent.com/LookUp/?uid=123456812693&mf=04&src=wd
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b. Blade shall be single skin, 22 gage galvanized steel with center "V" groove for rein-
forcement.  

c. Bearings shall be corrosion resistant synthetic sleeve type turning in an extruded 
hole in the damper frame.  

d. Axles shall be 3/8" square shaft positively locked into damper blade.   
5. For units over 36" wide and 12" high : 

a. Frame shall be 18 gage galvanized steel formed into a structural hat channel 
shape with tabbed corners for reinforcement.  

b. Blades shall be single skin 18 gage galvanized steel with three longitudinal 
grooves for reinforcement.  

c. Bearings shall be corrosion resistant synthetic sleeve type turning in an extruded 
hole in the damper frame.  

d. Axles shall be hexagonal positively locked into damper blade.  

B. Jackshaft: 
1. Size:  1-inch diameter. 
2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on sup-

ports at each mullion and at each end of multiple-damper assemblies. 
3. Length and Number of Mountings:  As required to connect linkage of each damper in 

multiple-damper assembly. 

C. Damper Hardware: 
1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-plated steel, 

and a 3/4-inch hexagon locking nut. 
2. Include center hole to suit damper operating-rod size. 
3. Include elevated platform for insulated duct mounting. 

2.4 MOTOR OPERATED DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Greenheck Fan Corporation. 
2. Nailor Industries Inc. 
3. Ruskin Company. 

B. All louvers, gravity roof ventilators, etc. shall have motor operated dampers. Dampers shall be 
low leak with blade and edge seals.   

C. All dampers shall be furnished and installed by the mechanical contractor. All low voltage motor-
ized damper actuators shall be furnished, installed and wired by the TCC, unless damper & ac-
tuator are provided by equipment manufacturer.  All line voltage motor operated damper actua-
tors shall be furnished and installed by the TCC and wired by the EC. TCC shall provide all nec-
essary transformers, contactors, controls and wiring for interlocking equipment to motor oper-
ated dampers. Frames shall be 5" x 1" x 0.081" minimum thickness, 6063T5 extruded aluminum 
hat channel with hat mounting flanges on both sides of the frame.  Each corner shall be rein-
forced with two die formed internal braces and machine staked for maximum rigidity.  

D. All motor operated dampers integral to or utilized as part of an engineered smoke control sys-
tem shall be listed and comply with UL 555S. 

http://www.specagent.com/LookUp/?uid=123456812733&mf=04&src=wd
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E. Blades shall be airfoil type galvanized steel with integral structural reinforcing tube running full 
length of each blade. Blade edge seals shall be extruded vinyl double edge design with inflata-
ble pocket which enables air pressure from either direction to assist in blade to blade seal off.  
Blades seals shall be mechanically locked in extruded blade slots, yet shall be easily replacea-
ble in field.  Adhesive or clip-on type blade seals are not acceptable.   

F. Bearings shall be non-corrosive molded synthetic. Axles shall be square to provide positive 
locking connection to blades and linkage.  Round axles are not acceptable.  Linkage shall be 
concealed in frame.   

G. All dampers shall be tested in accordance with AMCA 500 and shall be rated AMCA Class 1A 
for 3.5 cfm/sf at 1” wg pressure for all sizes 24” wide and above. 

H. Dampers shall be parallel blade for 2-position control and opposed blade for modulating control. 

2.5 FLANGE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Ductmate Industries, Inc. 
2. Eastern Sheetmetal. 
3. Nexus PDQ; Division of Shilco Holdings Inc. 
4. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, 
gaskets, and components. 

C. Material:  Galvanized steel. 

D. Gage and Shape:  Match connecting ductwork. 

2.6 TURNING VANES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Aero Dyne. 
2. Ductmate Industries, Inc. 
3. Duro Dyne Inc. 
4. Elgen Manufacturing. 
5. METALAIRE, Inc. 
6. SEMCO Incorporated. 
7. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 
1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated 

faces and fibrous-glass fill. 

C. Vane Construction:  Single wall for ducts up to 48 inches wide and double wall for larger dimen-
sions. 

2.7 DUCT-MOUNTED ACCESS DOORS 

http://www.specagent.com/LookUp/?uid=123456812763&mf=04&src=wd
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A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Ductmate Industries, Inc. 
2. Flexmaster U.S.A., Inc. 
3. Greenheck Fan Corporation. 
4. McGill AirFlow LLC. 
5. Ruskin. 
6. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," 
and 7-3, "Access Doors - Round Duct." 
1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pres-

sure class. 
c. Hinges and Latches:  1-by-1-inchbutt or piano hinge and cam latches. 
d. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks. 
b. Access Doors up to 18 Inches Square:  Continuous hinge and two sash locks. 
c. Access Doors up to 24 by 48 Inches:  Continuous hinge and two compression 

latches with outside and inside handles. 
d. Access Doors Larger Than 24 by 48 Inches:  Continuous hinge and two compres-

sion latches with outside and inside handles. 

C. Pressure Relief Access Door: 
1. Door and Frame Material:  Galvanized sheet steel. 
2. Door:  Double wall with insulation fill with metal thickness applicable for duct pressure 

class.Operation:  Open outward for positive-pressure ducts and inward for negative-pres-
sure ducts.Factory set at 3.0- to 8.0-inch wg. 

3. Doors close when pressures are within set-point range. 
4. Hinge:  Continuous piano. 
5. Latches:  Cam. 
6. Seal:  Neoprene or foam rubber. 
7. Insulation Fill:  1-inch- thick, fibrous-glass or polystyrene-foam board. 

2.8 TYPE 1 EXHAUST DUCT ACCESS PANEL ASSEMBLIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Ductmate Industries, Inc. 
2. Flame Gard, Inc. 
3. Morgan Thermal Ceramics. 
4. Ruskin 
5. 3M. 

B. Labeled according to UL 1978 by an NRTL. 

C. Panel and Frame:  Minimum thickness 0.0528-inch carbon steel. 
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D. Fasteners:  Carbon steel.  Panel fasteners shall not penetrate duct wall. 

E. Gasket:  Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum 
2000 deg F. 

F. Minimum Pressure Rating:  10-inch wg, positive or negative. 

2.9 FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Elgen Manufacturing. 
4. Ventfabrics, Inc. 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches wide attached to 
two strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized sheet steel or 0.032-inch- thick alu-
minum sheets.  Provide metal compatible with connected ducts. 

E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 
1. Minimum Weight:  26 oz./sq. yd.. 
2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F. 

2.10 FLEXIBLE DUCTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Flexmaster U.S.A., Inc. 
2. McGill AirFlow LLC. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Insulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-
steel wire; fibrous-glass insulation; polyethylene vapor-barrier film. 
1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 
2. Maximum Air Velocity:  4000 fpm. 
3. Temperature Range:  Minus 10 to plus 160 deg F. 
4. Insulation R-value:  Comply with local ASHRAE/IESNA 90.1 requirements. 

C. Flexible Duct Connectors: 
1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a 

worm-gear action or Nylon strap in sizes 3 through 18 inches, to suit duct size. 

2.11 DUCT SECURITY BARS 
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A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Carnes. 
2. KEES, Inc. 
3. Lloyd Industries, Inc. 
4. Metal Form Manufacturing, Inc. 
5. SolutionAir. 

B. Description:  Factory-fabricated and field-installed duct security bars. 

C. Configuration: 
1. Frame:  2-1/2 by 2-1/2 by 1/4 inch angle. 
2. Sleeve:  3/16-inch, continuously welded steel frames with 1-1/2-by-1-1/2-by-1/8-inch an-

gle frame factory welded to 1 end.  To be poured in place or set with concrete block or 
welded or bolted to wall, one side only.  Duct connections on both sides. 

3. Horizontal Bars:  1/2 inch. 
4. Vertical Bars:  1/2 inch. 
5. Bar Spacing:  6 inches. 
6. Mounting:  Bolted or welded. 

2.12 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap 
and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to 
suit duct-insulation thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories 
in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, 
and aluminum accessories in aluminum ducts. 

C. Install motor operated dampers at inlet of exhaust fans or exhaust ducts as close as possible to 
exhaust fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches ex-
tend from larger ducts.  Where dampers are installed in ducts having duct liner, install dampers 
with hat channels of same depth as liner, and terminate liner with nosing at hat channel. These 
dampers, whether shown or the drawings or not, shall be installed at no additional cost to the 
Owner.  Consult with Testing, Adjusting, and Balancing Agency prior to ductwork installation to 
establish damper locations 
1. Install steel dampers in steel ducts. 
2. Install aluminum dampers in aluminum ducts. 
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E.  Install duct security bars.  Construct duct security bars from 0.164-inchsteel sleeve, continu-
ously welded at all joints and 1/2-inch- diameter steel bars, 6 inches o.c. in each direction in 
center of sleeve.  Weld each bar to steel sleeve and each crossing bar.  Weld 2-1/2-by-2-1/2-
by-1/4-inch steel angle to 4 sides and both ends of sleeve.  Connect duct security bars to ducts 
with flexible connections.  Provide 12-by-12-inch hinged access panel with cam lock in duct in 
each side of sleeve. 

F. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 
1. Upstream and downstream from duct filters. 
2. At outdoor-air intakes and mixed-air plenums. 
3. At drain pans and seals. 
4. Downstream from manual volume dampers, motor operated dampers, backdraft damp-

ers, and equipment. 
5. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  

Access doors for access to fire or smoke dampers having fusible links shall be pressure 
relief access doors and shall be outward operation for access doors installed upstream 
from dampers and inward operation for access doors installed downstream from damp-
ers. 

6. At each change in direction and at maximum 50-foot spacing. 
7. Upstream and downstream from turning vanes. 
8. Control devices requiring inspection. 
9. Elsewhere as indicated. 

G. Install access doors with swing against duct static pressure. 

H. Access Door Sizes: 
1. One-Hand or Inspection Access:  8 by 5 inches. 
2. Two-Hand Access:  12 by 6 inches. 
3. Head and Hand Access:  18 by 10 inches. 
4. Head and Shoulders Access:  21 by 14 inches. 
5. Body Access:  25 by 14 inches. 
6. Body plus Ladder Access:  25 by 17 inches. 

I. Install flexible connectors to connect ducts to equipment. The use of flexible connectors as a 
means of duct transitions is prohibited. 

J. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with 
loaded vinyl sheet held in place with metal straps. 

K. Connect diffusers to ducts with maximum 60-inch lengths of flexible duct clamped or strapped in 
place. 

L. Maximum length of flexible branch duct shall not exceed five feet and only be used at air de-
vices. 

M. Do not install flexible duct above inaccessible ceilings. 

N. Install duct test holes where required for testing and balancing purposes. 

END OF SECTION 233300.00 
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SECTION 233423.00 - HVAC POWER VENTILATORS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

B. Shop Drawings 
1. Coordination Drawings 

a. Include plans, elevations, sections, details, and attachments to other work. 
b. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each 
field connection. 

2. Wiring Diagrams 
a. For power, signal, and control wiring. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Acme Engineering & Mfg. Corp. 
2. Greenheck Fan Corporation. 
3. Loren Cook Company. 
4. Twin City Fan Companies. 

B. Project Altitude:  Base fan-performance ratings on actual Project site elevations. 

C. Operating Limits:  Classify according to AMCA 99. 

D. Power ventilators for use for restaurant kitchen exhaust shall also comply with UL 762. 

E. Prelubricated and Sealed Shaft Bearings: 
1. Self-aligning, pillow-block-type bearings. 
2. Ball-Bearing Rating Life:  ABMA 9, Ll0 at 80,000 hours. 
3. Roller-Bearing Rating Life:  ABMA 11, Ll0 at 80,000 hours. 

F. Grease-Lubricated Shaft Bearings: 
1. Self-aligning, pillow-block-type, tapered roller bearings with double-locking collars and 

two-piece, cast-iron housing. 
2. Ball-Bearing Rating Life:  ABMA 9, Ll0 at 80,000 hours. 
3. Roller-Bearing Rating Life:  ABMA 11, Ll0 at 80,000 hours. 

G. Roof Curbs:  Provide factory fabricated insulated roof curb by the same manufacturer as the 
equipment.  Roof curb to be insulated. 
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2.2 CENTRIFUGAL ROOF VENTILATORS 

A. Housing:  Provide the Following Types of Housing Design: 
1. Spun-aluminum, dome top and outlet baffle. 

B. Hinged Subbase:  Galvanized-steel hinged arrangement permitting service and maintenance. 

C. Curb Seal: Provide rubber seal between fan and curb to assure proper sealing when attached to 
curb. 

D. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades. 

E. Accessories: 
1. Variable-Speed Controller (direct drive fans):  Solid-state control to reduce speed from 

100 to less than 50 percent. 
2. Bird Screens:  Removable, 1/2-inch mesh, aluminum wire. 
3. Dampers:  Parallel-blade dampers mounted in curb base with electric actuator; wired to 

close when fan stops. Damper motor shall be 120V/1 phase unless otherwise noted. 

2.3 UPBLAST PROPELLER ROOF EXHAUST FANS 

A. Provide spun-aluminum discharge baffle to direct discharge air upward, with rain and snow 
drains and grease collector. 

A. Wind Band, Fan Housing, and Base:  Reinforced and braced steel, containing rain trough, mo-
tor and drive assembly, and fan wheel. 
1. Hinged Subbase:  Galvanized-steel hinged arrangement permitting service and mainte-

nance. 

B. Fan Wheel:  Replaceable, fabricated steel, airfoil blades fastened to cast-aluminum hub; factory 
set pitch angle of blades. 

C. Accessories: 
1. Variable-Speed Controller (direct drive fans):  Solid-state control to reduce speed from 

100 to less than 50 percent. 

D. Curb Seal: Provide rubber seal between fan and curb to assure proper sealing when attached to 
curb. 

E. Provide curb extension as necessary to raise fan discharge above roof roofline as required by 
code. 

2.4 CEILING-MOUNTED VENTILATORS 

A. Housing:  Steel, lined with acoustical insulation. 

B. Fan Wheel:  Centrifugal wheels directly mounted on motor shaft.  Fan shrouds, motor, and fan 
wheel shall be removable for service. 

C. Grille: Aluminum, louvered grille with flange on intake and thumbscrew attachment to fan hous-
ing. 
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D. Outlet Damper:  Exhaust fan shall have back draft damper at outlet of exhaust. 

E. Accessories: 
1. Variable-Speed Controller:  Solid-state control to reduce speed from 100 to less than 50 

percent. 
2. Isolation:  Rubber-in-shear vibration isolators. 

2.5 MOTORS 

A. Motors with Variable Frequency Drives:  All fan motors shall be of highest efficiency possible, 
either Premium or High Efficiency rating. All fan motors with VFD’s must be inverter duty rated 
and fan manufacturer shall factory inverter balance the fan motor through the entire operating 
range. A/C motors shall be rated for both constant and variable speed applications. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Fan(s) shall be installed a minimum of 10’-0” from any roof edge regardless of location indicated 
on plans, unless a screen wall or railing is installed per the local building code. See the architec-
tural plans for coordination. 

B. Provide high static pressure switch in the ductwork downstream of exhaust fans greater than 3 
hp. Fan shall shutdown upon detection of static pressure in excess of 2” wc.. Provide manual 
reset. 

C. Equipment Mounting: Install fans on cast-in-place concrete equipment base(s) using restrained 
spring isolators. 
1. Minimum Deflection:  1 inch. 
2. Install dowel rods to connect 4”-high concrete base to concrete floor.  Unless otherwise 

indicated, install dowel rods on 18-inch centers around the full perimeter of concrete 
base. 

3. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base, and anchor into structural concrete floor. 

D. Curb Support:  Install insulated, manufacturer’s insulated roof curb on roof structure, level and 
secure, according to "The NRCA Roofing and Waterproofing Manual," Low-Slope Membrane 
Roofing Construction Details Section, Illustration "Raised Curb Detail for Rooftop Air Handling 
Units and Ducts."  Install and secure centrifugal fans on curbs, and coordinate roof penetrations 
and flashing with roof construction.  Secure units to curb support with anchor bolts. 

E. Ceiling Units:  Suspend units from structure; use steel wire or metal straps. 

END OF SECTION 233423.00 
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SECTION 233713.00 - DIFFUSERS, REGISTERS AND LOUVERS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 
2. Diffuser, Register, and Grille Schedule 

a. Indicate drawing designation, room location, quantity, model number, size, and 
accessories furnished. 

PART 2 - PRODUCTS 

2.1 DIFFUSERS AND REGISTERS DIFFUSERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Anemostat Products; a Mestek company. 
2. Carnes. 
3. METALAIRE, Inc. 
4. Nailor Industries Inc. 
5. Price. 
6. Titus. 
7. Tuttle & Bailey. 
8. Warren Technologies. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, 
and accessories.  Air outlet and inlet locations have been indicated to achieve design 
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  For units 
installed in lay-in ceiling panels, locate units in the center of panel.  Where architectural features 
or other items conflict with installation, notify Architect for a determination of final location. 

B. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers. 

C. All return air devices installed opening into a plenum or ceiling space shall be provided with an 
internally lined 24 gauge sheet metal sound boot, per details, minimum of 24” in length. 

END OF SECTION 233713.00 
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SECTION 233813.00 - COMMERCIAL KITCHEN HOODS AND DUCTWORK 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

B. Shop Drawings 
1. Coordination Drawings 

a. Signed and sealed by a qualified professional engineer. 
a. Shop Drawing Scale:  1/4 inch = 1 foot 
b. Show plan view, elevation view, sections, roughing-in dimensions, service require-

ments, duct connection sizes, and attachments to other work. 
c. Show cooking equipment plan and elevation to confirm minimum code-required 

overhang. 
d. Indicate performance, exhaust and makeup air airflow, and pressure loss at actual 

Project-site elevation. 
e. Show control cabinets. 
f. Show fire-protection cylinders, piping, actuation devices, and manual control de-

vices. 
g. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each 
field connection. 

2. Design Calculations 
a. Calculate requirements for selecting seismic restraints. 

3. Wiring Diagrams 
a. Power, signal, and control wiring. 

4. Piping Diagrams 
a. Detail fire-suppression piping and components and differentiate between manufac-

turer-installed and field-installed piping.  Include roughing-in requirements for drain 
connections.  Show cooking equipment plan and elevation to illustrate fire-sup-
pression nozzle locations. 

1.2 EXTRA MATERIALS 

A. (1) complete set of grease filters/baffles per Type 1 exhaust hood 
1. Furnish extra materials described that match products installed and that are packaged 

with protective covering for storage and identified with labels describing contents. 

PART 2 - PRODUCTS 

2.1 TYPE I EXHAUST HOOD 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Captive-Aire Systems. 
2. Accurex by Greenheck. 
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3. MetalCraft. 
4. Grease Master. 

B. Weld all joints exposed to grease with continuous welds, and make filters/baffles or grease ex-
tractors and makeup air diffusers easily accessible for cleaning. 
1. Fabricate hoods according to NSF 2, "Food Equipment." 
2. Hoods shall be listed and labeled, according to UL 710, by a testing agency acceptable to 

authorities having jurisdiction. 
3. Hoods shall be designed, fabricated, and installed according to NFPA 96. 
4. Duct Collars:  Minimum 0.0598-inch- thick steel at least 3 inches long, continuously 

welded to top of hood and at corners 
5. Makeup Air Fire Dampers:  Labeled, according to UL 555, by a testing agency acceptable 

to authorities having jurisdiction. 
a. Fire Rating:  1-1/2 hours. 
b. Frame:  SMACNA Type A , with blades in airstream; fabricated with roll-formed 

stainless steel; with mitered and interlocking corners. 
c. Blades:  Roll-formed, interlocking or folded, minimum 0.034-inch- thick, stainless 

steel sheet. 
d. Horizontal Dampers:  Include a blade lock and stainless-steel closure spring. 
e. Fusible Link:  Replaceable, 212 deg F rated. 

C. Hood Configuration:  Exhaust only and makeup air. 
1. Makeup air shall be introduced through laminar-flow-type, perforated metal panels on 

front of hood canopy. 

D. Hood Style:  Wall-mounted canopy Single-island canopy   Eyebrow . 

E. Filters/Baffles:  Removable, stainless-steel, with spring-loaded fastening.  Fabricate stainless 
steel for filter frame and removable collection cup and pitched trough.  Exposed surfaces shall 
be pitched to drain to collection cup.  Filters/baffles shall be tested according to UL 1046, 
"Grease Filters for Exhaust Ducts," by an NRTL acceptable to authorities having jurisdiction. 

F. Lighting Fixtures:  Surface-mounted, fluorescent fixtures and lamps with lenses sealed vapor-
tight.  Wiring shall be installed in conduit on hood exterior.  Number and location of fixtures shall 
provide a minimum of 70 foot candles at 30 inches above finished floor. 
1. Light switches shall be mounted on front panel of hood canopy 
2. Lighting Fixtures:  Incandescent complying with UL 1598. 

G. Hood Controls:  Hood -mounting control cabinet, fabricated of stainless steel. 
1. Exhaust Fan:  On-off switches shall start and stop the exhaust fan.  Interlock exhaust fan 

with makeup air supply fan to operate simultaneously. Interlock exhaust fan with fire-sup-
pression system to operate fan(s) during fire-suppression-agent release and to remain in 
operation until manually stopped.  Include red pilot light to indicate fan operation. 

2.2  LISTED GREASE DUCTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Ampco. 
2. Captive Aire. 
3. Dixie Sheetmetal. 
4. Lindab. 
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5. Selkirk. 
6. Metal-Fab 

B. Description:  Double-wall metal vents tested according to UL 1978 and rated for 500 deg F con-
tinuously, or 2000 deg F for 30 minutes; with positive or negative duct pressure and complying 
with NFPA 211. 

C. Double wall metal vent systems tested according to UL 2221. 

D. Material:   
1. ASTM A 666, Type 304 stainless steel. Comply with ASTM A 480, Type 302, 304, or 316; 

with No. 4 finish where exposed to view in occupied spaces, No. 1 finish elsewhere.  Pro-
tect finished surfaces with mill-applied adhesive protective paper, maintained through 
fabrication and installation.  Minimum gauge shall be 24. 

2. ASTM A 1008 carbon steel sheets with oiled, matte finish for exposed ducts. 
3. ASTM B 209 Aluminum alloy 3003, H14 temper with mill finish for concealed ducts and 

standard, one-side bright finish for duct surfaces exposed to view. 

E. Insulation: Minimum 3” thick soluble ceramic fiber between inner and outer walls. 

F. Accessories:  Tees, elbows, increasers, hood connectors, terminations, adjustable roof flash-
ings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; fabricated 
from similar materials and designs as vent-pipe straight sections; all listed for same assembly.  
Include unique components required to comply with NFPA 96 including cleanouts, transitions, 
adapters and drain fittings. 

2.3 WET-CHEMICAL FIRE-SUPPRESSION SYSTEM 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Ansul Incorporated; a Tyco International Ltd. Company. 
2. Badger Fire Protection. 
3. Kidde Fire Systems. 
4. Pyro Chem. 

B. Description:  Engineered distribution piping designed for automatic detection and release or 
manual release of fire-suppression agent by hood operator.  Fire-suppression system shall be 
listed and labeled for complying with NFPA 17A, "Wet Chemical Extinguishing Systems," by a 
qualified testing agency acceptable to authorities having jurisdiction. 
1. Steel Pipe, NPS 2 and Smaller:  ASTM A 53/A 53M, Type S, Grade A, Schedule 40, plain 

ends. 
2. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300. 
3. Piping, fusible links and release mechanism, tank containing the suppression agent, and 

controls shall be factory installed.  Controls shall be in stainless-steel control cabinet 
mounted on wall.  Furnish manual pull station for wall mounting.  Exposed piping shall be 
covered with chrome-plated aluminum tubing.  Exposed fittings shall be chrome plated. 

4. Liquid Extinguishing Agent:  Noncorrosive, low-pH liquid. 
5. Furnish electric-operated gas shutoff valve with clearly marked open and closed indicator 

and manual reset for field installation. 
6. Fire-suppression system controls shall be integrated with controls for fans, lights, and fuel 

supply and located in a single cabinet for each group of hoods immediately adjacent. 
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7. Wiring shall have color-coded, numbered terminal blocks and grounding bar.  Spare ter-
minals for fire alarm, optional wiring to start fan with fire alarm, red pilot light to indicate 
fan operation, and control switches shall all be factory wired in control cabinet with relays 
or starters.  Include spare terminals for fire alarm, and wiring to start fan with fire alarm. 

C. Provide all necessary switches, emergency gas valves, control wiring and two sets of normally 
open / normally closed contacts for interface with the gas valve and fire alarm system. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF KITCHEN HOODS 

A. Complete field assembly of hoods where required. 
1. Make closed butt and contact joints that do not require filler. 
2. Grind field welds on stainless-steel equipment smooth, and polish to match adjacent fin-

ish.  Comply with welding requirements in Part 2 "General Hood Fabrication Require-
ments" Article. 

B. Make cutouts in hoods where required to run service lines and to make final connections, and 
seal openings according to UL 2221. 

C. Install trim strips and similar items requiring fasteners in a bed of sealant.  Fasten with stainless-
steel fasteners at 48 inches o.c. maximum. 

D. Install sealant in joints between equipment and abutting surfaces with continuous joint backing, 
unless otherwise indicated.  Provide airtight, watertight, vermin-proof, sanitary joints. 

E. Install lamps, with maximum recommended wattage, in equipment with integral lighting. 

F. Set field-adjustable switches. 

3.2 INSTALLATION OF TYPE 1 EXHAUST DUCTS 

A. Fabricate kitchen exhaust ducts and supports, used for smoke and vapor removal from cooking 
equipment, of 16-gage minimum carbon steel where concealed, and of 18-gage minimum stain-
less steel where exposed.  For duct construction, comply with SMACNA "HVAC Duct Construc-
tion Standards", and NFPA 96 "Removal of Smoke and Grease-Laden Vapors from Commercial 
Cooking Equipment". 

B. Fabricate joints and seams with continuous welds for watertight construction.  Provide for ther-
mal expansion of ductwork through 2000 deg. F temperature range.  

C. Install without dips or traps which may collect residues, except where traps have continuous or 
automatic residue removal.  Pitch ducts per UL requirements to drain grease back to hood. 

D. Provide access openings at duct connection to hood and at each change in direction, located on 
sides of duct 1-1/2" minimum from bottom, and fitted with grease-tight covers of same material 
as duct.  Install additional access openings at a maximum spacing of 12 feet along duct runs. 

E. Where vertical exhaust ductwork spans multiple floors, provide access openings from every 
floor into the duct riser if personnel access to the interior of the vertical duct is unachievable. 
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F. Strip protective paper from stainless ductwork surfaces, and repair finish wherever it has been 
damaged. 

G. Provide a manual reset fire stat mounted in the exhaust duct above the hood for automatic shut-
down of hood exhaust fan. Wiring by electrical contractor. 

END OF SECTION 233813.00 
 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

AIR-COOLED CONDENSING UNITS 236213.00 - 1 
 

SECTION 236213.00 - AIR-COOLED CONDENSING UNITS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

a. Include rated capacities, operating characteristics, and furnished specialties and 
accessories.  Include equipment dimensions, weights and structural loads, re-
quired clearances, method of field assembly, components, and location and size of 
each field connection. 

B. Shop Drawings 
1. Coordination Drawings 

a. For compressor and condenser units, include plans, elevations, sections, details, 
and attachments to other work. 

1. Wiring Diagrams 
a. For power, signal, and control wiring. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Carrier Corporation; Commercial HVAC Systems. 
2. Lennox International Inc. 
3. Bryant. 
4. McQuay International. 
5. Trane. 

B. Description:  Factory assembled and tested; consisting of compressor, condenser coil, fan, mo-
tors, refrigerant reservoir, and operating controls. 

C. Refrigerant:  R-407C or R-410A. Provide lockable covers on refrigerant fill ports. 

D. Condenser coils and any piping exposed to the elements shall be Heresite coated. 

E. Exterior units installed within 15 miles of a saltwater coastline: Finned tube coils shall be pro-
tected with a pure phenolic thermosetting resinous coating. Metal preparation to provide a sur-
face profile shall include degreasing and etching or phosphatizing by immersion. The coating 
shall be applied in multiple coats by immersion. After each immersion, the coating shall be par-
tially cured in an oven. Following the final immersion and the application of one (1) spray coat, 
the coating shall be totally cured in an oven. The total D.F.T. of the coating shall be approxi-
mately 2 mils. D.F.T. varies depending upon fin spacing and the number of tube rows in depth. 
The coating shall withstand dry heat up to 205 deg C (400 deg F), and show no sign of attack 
after 3,000 hours of salt spray test to A.S.T.M. Specification B117. The coating shall be Heresite 
P-413C baking phenolic with plasticizer or approved equal. 

http://www.specagent.com/LookUp/?uid=123456821819&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813665&mf=04&src=wd
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2.2 COMPRESSOR AND CONDENSER UNITS, AIR COOLED, 6 TO 120 TONS 

A. Compressor:  reciprocating hermetic-type compressor, 1,750 RPM, designed for air-cooled 
condensing, complete with crankcase sight glass, crankcase heater, and backseating service 
access valves on suction and discharge ports.  Capacity shall be controlled through cylinder un-
loading.  Additional features include: 
1. Crankcase heater in well within crankcase; 
2. Capacity steps as scheduled, or greater number; 
3. Compressor of same manufacturer as condensing unit 

B. Compressor:  Hermetic or semihermetic rotary screw compressor designed for service with 
crankcase sight glass, crankcase heater, and backseating service access valves on suction and 
discharge ports. 
1. Capacity Control: Modulating slide-valve assembly or port unloaders. 

C. Condenser Coil:  Condenser coil shall be seamless copper tubing mechanically bonded to 
heavy-duty, configurated aluminum fins, with separate and independent refrigeration circuit for 
each compressor.  Units shall include liquid accumulator and subcooling circuit, and backseat-
ing liquid line service access valve. Condenser coils shall be factory-tested at 450 psig, vacuum 
dehydrate, and filled with a holding charge of nitrogen. 

D. Condenser Fans:  Propeller-type vertical discharge; direct drive.  Include the following: 
1. Permanently lubricated ball bearing condenser fan motors; 
2. Separate motor for each condenser fan; 
3. Constant speed condenser fan motors; 
4. Each fan assembly shall be dynamically and statically balanced. 
5. Head pressure control, thermostatic expansion valve, evaporator freeze stat, compressor 

start assist kit for low ambient conditions down to –20 degrees F. 
6. Provide subcooler and accumulator 

E. Operating and safety controls include the following: 
1. Manual-reset, high-pressure cutout switches. 
2. Automatic-reset, low-pressure cutout switches. 
3. Low-oil-pressure cutout switch. 
4. Compressor-winding thermostat cutout switch. 
5. Three-leg, compressor-overload protection. 
6. Control transformer. 
7. Magnetic contactors for compressor and condenser fan motors. 
8. Timer to prevent excessive compressor cycling. 

F. Accessories: 
1.  to control compressor and condenser unit and evaporator fan. 
2. Low-Ambient Controller:  Cycles condenser fan to permit cooling operation down to 0 

deg F with time-delay relay to bypass low-pressure switch. 
3. Gage Panel:  Package with refrigerant circuit suction and discharge gages. 
4. Part-winding-start timing relay, circuit breakers, and contactors. 

G. Unit Casings:  Designed for outdoor installation with weather protection for components and 
controls and with removable panels for required access to compressors, controls, condenser 
fans, motors, and drives.  Additional features include the following: 
1. Steel, galvanized or zinc coated, for exposed casing surfaces; treated and finished with 

manufacturer's standard paint coating. 
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2. Perimeter base rail with forklift slots and lifting holes to facilitate rigging. 
3. Gasketed control panel door. 
4. Factory-installed metal grilles, for protection of condenser coil during shipping, installa-

tion, and operation 
5. Condenser coil hail guard. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Where units and refrigerant piping are located a distance of 10 feet or more from the building, 
provide 4” PVC sleeve and raceway with full radius elbows for refrigerant piping. 

B. The condensing unit or heat pump shall be installed a minimum of 10’-0” from any roof edge re-
gardless of location indicated on plans, unless a screen wall or railing is installed per the local 
building code. 

C. Vibration Isolation:  Mount compressor and condenser units on rubber pads. 

END OF SECTION 236213.00 
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SECTION 237413.00 - PACKAGED OUTDOOR CENTRAL-STATION AIR-HANDLING UNITS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

a. Include manufacturer's technical data for each RTU, including rated capacities, di-
mensions, required clearances, characteristics, furnished specialties, and accesso-
ries. 

2. Sequence of operation. 
a. Provide manufacturer’s operation manual with configuration settings highlighted 

matching the design sequence of operation. 

B. Shop Drawings 
1. Coordination Drawings 

a. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each 
field connection. 

b. For RTU supports indicated to comply with performance requirements and design 
criteria, including analysis data signed and sealed by the qualified professional en-
gineer responsible for their preparation. 

c. Detail mounting, securing, and flashing of roof curb to roof structure.  Indicate co-
ordinating requirements with roof membrane system. 

2. Wiring Diagrams 
a. Power, signal, and control wiring. 

1.2 EXTRA MATERIALS 

A. (1) set of filters for each air handling unit. 
1. Furnish extra materials described above that match products installed and that are pack-

aged with protective covering for storage and identified with labels describing contents. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. AAON, Inc. 
2. Addison Products Company. 
3. Carrier Corporation. 
4. Johnson Controls. 
5. Lennox Industries Inc. 
6. McQuay International. 
7. Trane. 
8. VTS. 

http://www.specagent.com/LookUp/?uid=123456813777&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813779&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813780&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813782&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813783&mf=04&src=wd
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2.2 CASING 

A. General Fabrication Requirements for Casings:  Formed and reinforced double-wall insulated 
panels, fabricated to allow removal for access to internal parts and components, with joints be-
tween sections sealed. 

B. Exterior Casing Material:  Galvanized steel with factory-painted finish, with pitched roof panels 
and knockouts with grommet seals for electrical and piping connections and lifting lugs. 
1. Exterior Casing Minimum Thickness:  0.052 inch thick. 

C. Inner Casing Fabrication Requirements: 
1. Inside Casing:  Galvanized steel, 0.034 inch thick minimum. 

D. Casing Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B. 
1. Materials:  ASTM C 1071, Type I. 
2. Thickness:  1 inch. 
3. Liner materials shall have air-stream surface coated with an erosion- and temperature-

resistant coating or faced with a plain or coated fibrous mat or fabric. 
4. Liner Adhesive:  Comply with ASTM C 916, Type I. 

E. Condensate Drain Pans:  Formed sections of IAQ galvanized sheet, a minimum of 2 inches 
deep, and complying with ASHRAE 62.1. 
1. Drain Connections:  Threaded nipple both sides of drain pan. 
2. Pan-Top Surface Coating for IAQ galvanized pans:  Corrosion-resistant compound. 

F. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1. 

2.3 FANS 

A. Direct-Driven Supply-Air Fans:  Double width,  , centrifugal; with permanently lubricated, multi-
speed motor resiliently mounted in the fan inlet.  Aluminum or painted-steel wheels, and galva-
nized- or painted-steel fan scrolls. 

B. Supply-Air Fans:  Double width, forward curved, centrifugal; with permanently lubricated, single-
speed motor.  Aluminum or painted-steel wheels, and galvanized- or painted-steel fan scrolls. 

C. Condenser-Coil Fan:  Propeller, mounted on shaft of permanently lubricated motor. 

D. Relief-Air Fan: Backward inclined, shaft mounted on permanently lubricated motor. 

2.4 COILS 

A. Face Velocity:  Maximum air velocity across coil shall be 500 fpm unless noted otherwise on 
schedules. 

B. Supply-Air Refrigerant Coil: 
1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical 

distributor. 
2. Coil Split:  Interlaced. 
3. Baked phenolic or cathodic epoxy coating. 
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4. Condensate Drain Pan:  Formed with double-pitch and drain connections complying with 
ASHRAE 62.1. 

C. Outdoor-Air Refrigerant Coil: 
1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical 

distributor. 
2. Baked phenolic or cathodic epoxy coating. 

D. Hot-Gas Reheat Refrigerant Coil:  
1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical 

distributor. 
2. Baked phenolic or cathodic epoxy coating. 

2.5 REFRIGERANT CIRCUIT COMPONENTS 

A. Compressor:  Semihermetic, reciprocating, mounted on vibration isolators; with internal overcur-
rent and high-temperature protection, internal pressure relief. 

B. Refrigeration Specialties: 
1. Refrigerant:  R-407C or R-410A . 
2. Expansion valve with replaceable thermostatic element. 
3. Refrigerant filter/dryer. 
4. Manual-reset high-pressure safety switch. 
5. Automatic-reset low-pressure safety switch. 
6. Minimum off-time relay. 
7. Automatic-reset compressor motor thermal overload. 
8. Brass service valves installed in compressor suction and liquid lines. 
9. Low-ambient kit high-pressure sensor. 
10. Hot-gas reheat solenoid valve with a replaceable magnetic coil. 

2.6 AIR FILTRATION 

A. Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting value 
(MERV) according to ASHRAE 52.2. 
1. Glass Fiber:  Minimum 80 percent arrestance, and MERV 5. 
2. Pleated:  Minimum 90 percent arrestance, and MERV 7. 

2.7 GAS FURNACE 

A. Description:  Factory assembled, piped, and wired; complying with ANSI Z21.47 and NFPA 54. 
1. CSA Approval:  Designed and certified by and bearing label of CSA. 

B. Burners:  Stainless steel. 
1. Fuel:  Natural gas. 
2. Ignition:  Electronically controlled electric spark or hot-surface igniter with flame sensor. 
3. High-Altitude Kit:  For Project elevations more than 2000 feet above sea level. 

C. Heat-Exchanger and Drain Pan:  Stainless steel. 

D. Venting:  Gravity vented with vertical extension. 

E. Safety Controls: 
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1. Gas Control Valve:  Modulating. 
2. Gas Train:  Single-body, regulated, redundant, 24-V ac gas valve assembly containing pi-

lot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff. 

2.8 DAMPERS 

A. Outdoor-Air Damper:  Linked damper blades, for 0 to 25 percent outdoor air, with motorized 
damper filter. 

B. Outdoor- and Return-Air Mixing Dampers:  Parallel- or opposed-blade galvanized-steel dampers 
mechanically fastened to cadmium plated for galvanized-steel operating rod in reinforced cabi-
net.  Connect operating rods with common linkage and interconnect linkages so dampers oper-
ate simultaneously. 
1. Damper Motor:  Modulating with adjustable minimum position. 
2. Relief-Air Damper:  Gravity actuated or motorized, as required by ASHRAE/IESNA 90.1, 

with bird screen and hood. 

2.9 ELECTRICAL POWER CONNECTION 

A. Provide for single connection of power to unit with control-circuit transformer with built-in over-
current protection. 

2.10 ACCESSORIES 

A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection.  Include trans-
former if required.  Outlet shall be energized even if the unit main disconnect is open. 

B. Low-ambient kit using variable-speed condenser fans for operation down to 35 deg F. 

C. Coil guards of painted, galvanized-steel wire. 

D. Hail guards of galvanized steel, painted to match casing. 

E. Provide high condensate in primary condensate pan to de-energize unit upon detection of high 
condensate levels. 

2.11 ROOF CURBS 

A. Materials:  Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-
installed wood nailer; complying with NRCA standards. 
1. Curb Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B. 

a. Materials:  ASTM C 1071, Type I or II. 
b. Thickness:  1-1/2 inches. 

2. Application:  Factory applied with adhesive and mechanical fasteners to the internal sur-
face of curb. 
a. Liner Adhesive:  Comply with ASTM C 916, Type I. 
b. Mechanical Fasteners:  Galvanized steel, suitable for adhesive attachment, me-

chanical attachment, or welding attachment to duct without damaging liner when 
applied as recommended by manufacturer and without causing leakage in cabinet. 

c. Liner materials applied in this location shall have air-stream surface coated with a 
temperature-resistant coating or faced with a plain or coated fibrous mat or fabric 
depending on service air velocity. 
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d. Liner Adhesive:  Comply with ASTM C 916, Type I. 

B. Curb Height:  14 inches. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 
written instructions and according to seismic codes at Project. 
1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger than 

supported equipment and minimum 6 inches above finished ground elevation. 
2. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 

drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

3. Install anchor bolts to elevations required for proper attachment to supported equipment. 
4. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
5. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in 

concrete specifications. 

B. Equipment Mounting:  Install RTUs on concrete base using elastomeric pads  .  Comply with re-
quirements for concrete base specified in concrete specifications 
1. Minimum Deflection:  1 inch 

C. Roof Curb:  Install on roof structure or concrete base, level and secure, according to NRCA's 
"Low-Slope Membrane Roofing Construction Details Manual," Illustration "Raised Curb Detail 
for Rooftop Air Handling Units and Ducts." ARI Guideline B. Install RTUs on curbs and coordi-
nate roof penetrations and flashing with roof construction. Secure RTUs to upper curb rail, and 
secure curb base to roof framing or concrete base with anchor bolts. 

D. Unit Support:  Install unit level on structural curbs.  Coordinate wall penetrations and flashing 
with wall construction.  Secure RTUs to structural support with anchor bolts. 

E. Install condensate drain, minimum connection size, with trap and indirect connection to nearest 
roof drain or area drain. 

F. Duct installation requirements are specified in other HVAC Sections.  Drawings indicate the 
general arrangement of ducts.  The following are specific connection requirements: 
1. Install ducts to termination at top of roof curb. 
2. Remove roof decking only as required for passage of ducts.  Do not cut out decking un-

der entire roof curb. 
3. Connect supply ducts to RTUs with flexible duct connectors. 
4. Install return-air duct continuously through roof structure. 

G. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 
two visits to site during other-than-normal occupancy hours for this purpose. 

H. After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters. 
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END OF SECTION 237413.00 
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SECTION 237433.00 - PACKAGED OUTDOOR ROOFTOP UNITS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

a. Submit manufacturer's technical product data, including rated capacities of 
selected model clearly indicated, dimensions, required clearances, weights, 
furnished specialties and accessories; and installation and start-up instructions. 

b. Configuration settings shall match the sequence of operation shown in the contract 
documents. 

c. BacNet control points list. 

B. Shop Drawings 
1. Coordination Drawings 

a. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, methods of field assembly, components, and location and size of each 
field connection.  Prepare by or under the supervision of a qualified professional 
engineer. 

b. Mounting Details:  For securing and flashing roof curb to roof structure.  Indicate 
coordinating requirements with roof membrane system. 

2. Wiring Diagrams 
a. Power, signal, and control wiring. 

1.2 EXTRA MATERIALS 

A. (1) set of filters for each rooftop unit. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Manufacturer: Subject to compliance with requirements, provide rooftop units of one of the 
following: 
1. Carrier Air Conditioning; Div. of Carrier Corp. 
2. Bryant  
3. Lennox 
4. Daikin 
5. Aaon 
6. Greenheck 
7. Trane 
8. Johnson Controls 

B. General: All units shall be completely factory assembled and tested, piped, internally wired, and 
fully charged with HFC Refrigerant.  Cooling capacities shall be rated in accordance with A.R.I. 
Standard 360.  All electrical wiring in accordance with National Electric Code.  All units suitable 
for outdoor rooftop or ground level installation. 
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C. Unit Casing:  All exterior surfaces shall be phosphatized, zinc-coated steel with enamel finish.  
Screws shall be coated with zinc-plus-zinc chromate and with neoprene washers where sealing 
shall be required.  Doors shall provide access to control components, filters, outside/return air 
dampers, evaporator coil, and supply and exhaust fan sections.  All access doors and 
removable panels shall have neoprene gaskets a 1/2-inch, dual density fiber insulation.  Roof 
assembly shall have modified lock seam joints filled with sealant.  Drain hole(s) shall be 
provided on each side of the condenser section.  Unit base shall be one-piece welded assembly 
with 14-gauge formed, load bearing members and overhang roof curb to facilitate water runoff.  
Unit lifting lugs accept chains or cables for rigging. 
1. Unit casing shall have double wall construction with foam injected panels. 

D. Roof Curb:  Manufacturer’s standard construction with 16-gauge, zinc-clad steel.  The roof curb 
is designed to mate with unit and provide support and complete weathertight installation when 
properly installed.  Wood nailer strip shall be factory installed, with gasketing provided to seal 
supply/return air openings.  Design shall allow for connection of ductwork to curb prior to setting 
of unit.  Curb shall be 14 inches high and approved by the National Roofing Contractors 
Association.  Roof curb shall be insulated with 1-1/2” rigid fiberglass insulation. Roof curb ships 
knocked down for easy field assembly. Provide curb type and flashing per roofing manufacturer 
requirements. 
1. Optional roof curb to match sloping roof. 

E. Evaporator Coil:  Indoor coils are seamless copper tubing mechanically bonded to aluminum 
fins and are factory pressure and leak tested. 

F. Condensate Pan: Provide IAQ stainless steel, double sloping drain pain. Provide high 
condensate switch in primary condensate pan to de-energize unit upon detection of high 
condensate levels. 

G. Condenser Fan:  Direct drive, statically and dynamically balanced propeller fans are used.  All 
fans are weatherproof and UL listed for outdoor use.  Permanently lubricated motors have built-
in thermal overload protection. 

H. Defrost Control:  The demand defrost system compares precise temperature difference 
between the outdoor ambient temperature and outdoor coil fin surface temperature to assess 
outdoor coil heat transfer capacity.  Solid-state comparator and defrost logic circuitry activates 
the reverse cycle defrost strictly on a demand basis to eliminate unnecessary defrost cycling.  
Logic circuitry has an integral time override to limit defrost cycle to a maximum of 8 minutes. 

I. Filters:  1-inch throwaways are standard. 

J. Heating Types: 
1. Natural gas heat exchangers:  Provide manufacturer's construction of aluminized steel 

gas-fired heat exchangers and burners, designed for minimum of 2-stage operation.  
Provide single gas connection. 

K. Outside Air Options 
1. Motorized Outdoor Air Dampers:  Manually-set outdoor air dampers will provide up to 25 

percent outside air. 
2.   

L. Exhaust Air Options: 
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M. Provide the following Accessories: 
1. Locking-type tamper resistant caps on all outdoor refrigerant circuit access ports. 

a. .  
2. Low Ambient Control: Provide head pressure control, designed to operate at temperature 

down to 0 deg F. 
3. Thermostat:  Provide thermostat assembly for 7 day/night setback staged heating and 

cooling with manual or automatic changeover on standard subbase. 
4. Hail guards protecting the condenser fins. 
5.   

N. Phenolic Coating – Finned tube coils shall be protected with a pure phenolic thermosetting 
resinous coating. Metal preparation to provide a surface profile shall include degreasing and 
etching or phosphatizing by immersion. The coating shall be applied in multiple coats by 
immersion. After each immersion, the coating shall be partially cured in an oven. Following the 
final immersion and the application of one (1) spray coat, the coating shall be totally cured in an 
oven. 
1. The total D.F.T. of the coating shall be approximately 2 mils. D.F.T. varies depending 

upon fin spacing and the number of tube rows in depth. The coating shall withstand dry 
heat up to 205 degrees Celsius (400 degress Fahrenheit), and show no sign of attack 
after 3,000 hours of salt spray test to A.S.T.M. Specification B117. The coating shall be 
Heresite P-413C baking phenolic with plasticizer or approved equal. 

O. Controls: 
1. Provide BacNet points list to the temperature controls contractor. 
2. Provide a Sequence of Operation or rooftop unit configuration settings per the sequence 

of operations in the contract documents. 
3.  DDC Interface – Equipment manufacturer shall provide a factory installed BacNet card to 

allow transfer of SNVT information from equipment manufacturer controller to 
temperature controls system/BAS. 

P. Safety Controls: 
1. low pressure cutout, manual reset; 
2. high pressure cutout, manual reset; 
3. compressor motor overload protection, manual reset; 
4. anti-recycling timing device; 
5. adjustable low-ambient lockout; 
6. oil pressure switch. 

2.2 ROOFTOP UNITS – CONSTANT VOLUME, NON-HEAT PUMP 

A. Compressor:  All units have hermetically sealed, high efficiency reciprocating compressors.  
Compressors are equipped with over temperature, over current and high pressure controls.  
Lead compressor shall be 2-stage.  Crankcase heaters are standard. 

B. Refrigerant Circuit:  All units have electronic expansion devices to provide proper refrigerant 
flow control.   

C. Condenser Coil:  Outdoor coils are specially designed with widely spaced, wavy-finned surface 
and staggered row copper tubing.  3/8-inch OD seamless copper tubing is mechanically bonded 
to aluminum fins.  Each coil is factory pressure and leak tested. 
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D. Evaporator Fan:  Direct Drive forward-curved, centrifugal type fans are standard.  Fan and 
motor bearings are permanently lubricated.  Fan motor shall be ECM below 3 horsepower or 
inverter duty with VFD control for fan motors 3 horsepower and above. Motor shall have built-in 
overload protection.  Fan drive components are mounted on rubber-in-shear isolators to reduce 
noise and vibration. 

E. Refrigeration System: 

Compressors - All units shall have two or more 3,600 rpm, hermetically sealed compressors.  
Compressors shall be equipped with over-temperature, over-current and high-pressure controls. 
Lead compressor shall be 2-stage. Crankcase heaters and suction line accumulators shall be 
standard on all models. Provide compressor isolation service valves. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. The rooftop unit(s) shall be installed a minimum of 10’-0” from any roof edge regardless of 
location indicated on plans, unless a screen wall or railing is installed per the local building 
code. See the architectural plans for coordination. 

B. Support:  Install and secure roof curb to roof structure, in accordance with National Roofing 
Contractor's Association (NRCA) installation recommendations and shop drawings.  Install and 
secure rooftop units on curbs and coordinate roof penetrations and flashing. 

C. Condensate Piping:  Provide Type L copperSchedule 40 PVC condensate piping with trap. 

END OF SECTION 237433.00 
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SECTION 238129.00 - DUCTLESS SPLIT SYSTEM AIR CONDITIONING UNITS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. Provide for each type of product indicated. 

B. Shop Drawings 
1. Coordination Drawings. 
2. Wiring Diagrams 

1.2 EXTRA MATERIALS 

A. (1) set of filters for each indoor unit. 
1. Furnish to Owner, with receipt. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER: 

A. Subject to compliance with requirements, provide ductless split system air conditioning units of 
one of the following manufacturers: 

1. Carrier 
2. Trane / Mitsubishi Electric 
3. Sanyo 
4. LG 
5. Daikin 
6. Samsung 
7. Johnson Controls / York 

2.2 OUTDOOR CONDENSING UNITS 

A. General 

1. Factory assembled, single piece, air-cooled outdoor unit.  Contained within the unit en-
closure shall be all factory wiring, piping, controls, compressor, full charge of HFC refrig-
erant, and special features required prior to field start-up. 

B. Unit Cabinet 

1. Unit cabinet shall be constructed of galvanized steel, bonderized and coated with a 
baked-enamel finish. 

2. Unit access panels shall be removable with minimal screws and shall provide full acce4ss 
to the compressor, fan, and control components. 

3. Outdoor compartment shall be isolated and have an acoustic lining to assure quiet opera-
tion. 
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C. Fans 

1. Outdoor fans shall be direct-drive propeller type, and shall discharge air horizontally.  
Fans shall below air through the outdoor coil. 

2. Outdoor fan motors shall be totally-enclosed, single-phase motors with Class B insulation 
and permanently-lubricated sleeve bearings.  Motor shall be protected by internal thermal 
overload protection. 

3. Shaft shall have inherent corrosion resistance. 
4. Fan blades shall be corrosion resistant and shall be statically and dynamically balanced. 
5. Outdoor fan openings shall be equipped with PVC coated protection grille over fan and 

coil. 

D. Compressor 

1. Compressor shall be fully hermetic reciprocating or scroll type. 
2. Compressor shall be equipped with oil system, operating oil charge, and motor.  Internal 

overloads shall protect the compressor from overtemperature and overcurrent.  Scroll 
compressors shall also have high discharge gas temperature protection if required. 

3. Motor shall be NEMA rated Class F, suitable for operation in a refrigerant atmosphere. 
4. Reciprocating compressors shall be equipped with crankcase heaters to minimize liquid 

refrigerant accumulation in compressor during shutdown and to prevent refrigerant dilu-
tion of oil. 

5. Compressor assembly shall be installed on rubber vibration isolators and shall have in-
ternal spring isolation. 

6. Compressors shall be single-phase or 3-phase a specified on the contract drawings. 

E. Outdoor Coil 

1. Coil shall be constructed of aluminum fins mechanically bonded to internally enhanced, 
seamless copper tubes which are cleaned, dehydrated, and sealed. 

F. Refrigeration Components 

1. Refrigerant circuit components shall include brass external liquid line service valve with 
service gage port connections, suction line service valve with service gage connection 
port, service gage port connections on compressor suction and discharge lines with 
Schrader-type fittings with brass caps, accumulator, pressure relief, and a full charge of 
refrigerant. 

G. Controls and Safeties 

1. Operating controls and safeties shall be factory selected, assembled, and tested.  The 
minimum control functions shall include the following: 

H. Controls 

1. Time delay restart to prevent compressor reverse rotation on signal-phase scroll com-
pressors. 

2. Automatic restart on power failure. 
3. Safety lockout if any outdoor unit safety is open. 
4. A time delay control sequence provided through the fan coil board, thermostat, or control-

ler. 
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5. High-pressure and liquid line low-pressure switches. 
6. Automatic outdoor fan motor protection. 
7. Start capacitor and relay (single phase units without scroll compressors). 

I. Safeties 

1. System diagnostics. 
2. Compressor motor current and temperature overload protection 
3. High pressure relief. 
4. Outdoor fan failure protection. 

J. Electrical Requirements 

1. Unit electrical power shall be a single point connection. 
2. Unit control voltage to the indoor-fan coil shall be 24 volt 
3. All power and control wiring must be installed per NEC and all local building codes. 
4. High and low voltage terminal block connections. 

K. Special Features (Field Installed) 
1. Low-Ambient Kit 

a. Control shall regulate fan-motor cycles in response to saturated condensing pres-
sure of the unit.  The control shall be capable of maintaining a condensing temper-
ature of 100 F +/- 10 F with outdoor temperatures to -20F.  Installation of kit shall 
not require changing the outdoor-fan motor. 

2. Liquid Solenoid Valve 

a. This electronically operated shutoff valve shall close and opening response to 
compressor operation.  The valve should be used with all long-lines applications 
(over 100 ft.). 

3. Winter Start Control  

a. Field supplied and installed winter start control shall permit start-up for cooling op-
eration under low-load conditions and at low-ambient temperatures by bypassing 
the low-pressure switch for a 3-minute delay period. 

4. Crankcase Heater (units with scroll compressors only). 

a. Unit shall be shipped with a clamp-on compressor oil sump heater. 

L. Low Ambient Control: Provide head pressure control, designed to operate at temperatures 
down to 0 deg. F (-18 deg. C). 
1. The outdoor unit shall be capable of providing full heating or cooling at the following op-

erating ambient air conditions: 
a. Cooling: 14°F DB to 122°F DB  

b. Heating: -10°F DB to 61°F WB 
2. Manufacturers that cannot provide heating operation at -10°F dry bulb shall provide sup-

plemental electric heat or additional low ambient heating components in the condensing 
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unit to allow for operation down to -10°F dry bulb. All additional engineering, electrical 
and installation costs shall be by the unit manufacturer. 

2.3 HIGH WALL UNITS 

A. General 

1. Indoor, direct-expansion, wall-mounted fan coil.  Unit shall be complete with cool-
ing/heating (heat pump systems only) coil, fan, fan motor, piping connectors, electrical 
controls, microprocessor control system, and integral temperature sensing.  Unit shall be 
furnished with integral wall-mounting bracket and mounting hardware. 

B. Unit Cabinet 

1. Cabinet discharge and inlet grilles shall be attractively styled, high-impact polystyrene.  
Cabinet shall be fully insulated for improved thermal and acoustic performance. 

C. Fans 

1. Fan shall be tangential direct-drive blower type with air intake a t the upper front face of 
the unit and discharge at the bottom front.  Automatic, motor-driven vertical air sweep 
shall be provided standard. 

2. Air sweep operation shall be user selectable.  Horizontal direction may be manually ad-
justed (using remote controller) and vertical air sweep may be manually set. 

D. Coil 

1. Coil shall be copper tube with aluminum fins and galvanized steel tube sheets.  Fins shall 
be bonded to the tubes by mechanical expansion.  A drip pan under the coil shall have a 
drain connection for hose attachment to remove condensate.  Condensate pan shall have 
internal trap and auxiliary drip pan under coil header. 

2. Condensate Pan: Provide IAQ galvanized steel, double sloping drain pain. Provide high 
condensate in primary condensate pan to de-energize unit upon detection of high con-
densate levels. 

E. Motors 

1. Motors shall be open drip-proof, permanently lubricated ball bearing with inherent over-
load protection. Fan motors shall be 3-speed. 

F. Controls 

1. Controls shall consist of a microprocessor-based control system, which shall control 
space temperature, determine optimum fan speed, and run self diagnostics.  The tem-
perature control range shall be from 64F to 84F.  The unit shall have the following func-
tions as a minimum. 

a. Provide hard wired wall thermostat secured to wall. (remote control stats are not 
acceptable). 

b. An automatic restart after power failure at the same operating conditions as at fail-
ure. 
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c. A timer function to provide a minimum 24-hour timer cycle for system Auto. 
Start/Stop. 

d. Temperature-sensing controls shall sense return air temperature.  Indoor air high 
discharge temperature shutdown shall be provided. 

e. Indoor coil freeze protection. 
f. Wireless infrared remote control to enter set points and operating conditions. 
g. Auto Stop features shall have integral setback control. 
h. Automatic airsweep control to provide on or off activation of airsweep louvers. 
i. Dehumidification mode shall provide increased latent removal capability by modu-

lating fan speed and set point temperature. 
j. Fan only operation shall provide room air circulation when no cooling is required. 
k. Diagnostics shall provide continuous checks of unit operation and warn of possible 

malfunctions.  Error messages shall be displayed at the unit and at the remote 
controller. 

l. Fan speed control shall be user-selectable:  high, medium, low or microprocessor 
automatic operation during all operating modes. 

m. A time delay shall prevent compressor restart in less than 3 minutes. 

G. Filters 

1. Unit shall have filter track with factory-supplied cleanable filters. 

H. Electrical Requirements 

1. Unit shall operate on 115 volt, 208 volt, or 230 volt, 60 Hz power supply as specified on 
the equipment schedule.  Power and control connections shall have terminal block con-
nections. 

I. Operating Characteristics 

1. The unit shall be matched with an outdoor unit.  The combination of the outdoor unit and 
the indoor fan coil unit shall be sized as scheduled 

2. The system shall have a minimum listed SEER (seasonal energy efficiency ratio) of 10.0 
at ARI conditions. 

3. Outdoor unit shall be rated at low decibels at ARI conditions. 

J. Refrigerant Lines 
1. The 009 and 012 units shall have rotatable refrigerant lines for penetration through the 

wall using flare connections.  All units shall have flare connections and a 90-degree suc-
tion elbow shall be provided for rear connection. 

K. Special Features (Field Installed) 

1. Condensate Pump 

a. The condensate pump shall remove condensate from the drain pan when gravity 
drainage cannot be used.  Pump shall be designed for quiet operation.  Pump shall 
consist of two parts:  an internal reservoir/sensor assembly, and a remote sound-
shielded pump assembly.  The lift capability of the condensate pump shall be 1 to 
10 ft (3/4 ton unit) or 3 to 25 ft (1-2 ton units).  A level sensor on the condensate 
pan shall stop cooling operation if the level in the condensate pan is unacceptable. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

DUCTLESS SPLIT SYSTEM AIR CONDITIONING UNITS 238129.00 - 6 
 

2. Electronic Programmable Thermostat 

a. Provide hard-wired wall thermostat secured to wall. (remote control stats are not 
acceptable). 

b. Thermostat shall be commercial grade and shall provide 7-day, 4-event schedul-
ing.  Integral subbase shall be included.  Thermostat shall also provide 3-speed 
fan switchover capability, air sweep auto changeover, and shall not require a bat-
tery to retain memory. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Support:  Install exterior units on roof on equipment curb with flashing to roof. Provide curb type 
and flashing per roofing manufacturer requirements. 

B. The condensing units shall be installed a minimum of 10’-0” from any roof edge regardless of 
location indicated on plans, unless a screen wall or railing is installed per the local building 
code. See the architectural plans for coordination. 

C. Electrical Wiring: Install electrical devices furnished by manufacturer but not specified to be fac-
tory-mounted. Furnish copy of manufacturer's wiring diagram submittal to Electrical Installer. 

D. Drain Piping: Connect unit drain to nearest indirect waste connection. Provide trap at drain pan; 
construct at least 1" deeper than fan pressure in inches of water. 

E. Provide locking-type tamper-resistant caps on all refrigerant circuit access ports. 

END OF SECTION 238129.00 
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SECTION 260100 - OPERATION AND MAINTENANCE OF ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Closeout 
1. Operation and Maintenance Manual: For equipment and systems to include in operation 

and maintenance manuals. 

B. Shop Drawings 
1. As-Built Drawings: For recording installed conditions that deviate from design documents. 

1.2 OPERATION AND MAINTENANCE MANUAL 

A. The contents of operating and maintenance manual shall include the following: 
1. Project Information Cover:  Title of Project; Name and address of Owner, Design 

Professionals, Contractor of Record and Subcontractor; System name and specification 
references. 

2. Index:  Contents of the manual. 
3. Warranty Statements:  Furnish a warranty statement for each system, reiterating the 

terms of warranty identified within the Contract Documents, and identifying how the 
Owner is to obtain warranty service. Clearly identify which products are covered by 
Manufacturer warranties beyond the Contractor required minimum warranty period.  The 
term of manufacturer warranty shall also be identified (e.g., 1-year parts and labor). 
Identify the date that the warranty for the system starts.  This date shall be the date listed 
on the Certificate of Substantial Completion (if one was issued to the contractor 
specifically for the system) or the date listed on the Notice of Final Completion. Supply 
standard out-of-warranty service rates and service contact information. 

4. Bill of Materials:  List of products supplied, and serial numbers of each product. 
5. Product Datasheets and Shop Drawings:  Manufacturer datasheets and shop drawings 

for each product and system supplied. 
6. Manufacturer Owner / User Manuals:  Manufacturer’s Owner’s or User’s manual for each 

product, and Manufacturer’s Installation instructions and other documentation supplied 
with the product. 

7. Extra Material Schedule: 
a. Complete spare parts schedule for components of equipment furnished, which are 

not factory generic information, but accurate for the equipment provided. 
b. Itemized list of each piece of electrical, architectural and Owner equipment having 

electrical connections with circuit and panelboard locations; also, list related 
expendable equipment required for each item, such as fuse size and type, pilot 
lights, catalog numbers of fuses, overloads, etc. as applicable. 

c. Itemized list of each luminaire type with catalog number of replacement lamps, 
ballasts, boards, drivers, trims, lenses, accessories, etc. 

8. Maintenance Procedures:  Maintenance procedures for routine preventative maintenance 
and troubleshooting; disassembly, repair, and reassembly; testing, aligning and adjusting 
instructions. 

9. Time-current curves, including selectable ranges for each type of overcurrent protective 
device that allows adjustments.  
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10. Function and Operating Descriptions:  Description of function, normal operating 
characteristics and limitations, performance curves, engineering data and tests, and 
complete nomenclature and commercial numbers of replacement parts. 

11. Operating Procedures:  Manufacturer's printed operating procedures including start-up, 
break-in, normal operating instructions, regulation, control, stopping, shutdown, and 
emergency instructions. 

12. Include Product Certificates, Source quality-control test reports and Field Quality-Control 
Reports 

13. Test Reports and Checklists:  Test reports, checklists, and other forms generated and 
completed for the Project. 

14. Training Information:  Copy of training outlines/agendas, training session handouts, 
training sign-in sheets, and signed delivery receipt for each training session recording; 
Separate USB drive, labeled, for audio/video-recorded instructions to Owner, for 
operations and maintenance for each system. 

15. As-Built Drawings. 

1.3 AS-BUILT DRAWINGS 

A. Obtain two complete sets of electrical prints and use them to provide progress record drawings 
which are separate, clean, prints reserved for the purpose of showing a complete picture of the 
work as actually installed (including routing of conduit and cables). These drawings also serve 
as work progress report sheets. Make notations, neat and legible thereon daily as work 
proceeds. Make these drawings available for inspection at all times and keep them at the job at 
a location designated by the Owner's Representative. 

B. Maintain the clean, undamaged set of prints of drawings as well as a set of submittal drawings 
and coordination drawings. Mark the sets to show the actual installation where the installation 
varies from the Documents as originally shown.  Include locations of underground and 
concealed items if placed other than shown on the Documents. Where shop drawings are used, 
record a cross-reference at the corresponding location on the Drawings.  Give particular 
attention to concealed elements that would be difficult to measure and record at a later date. 

C. Show changes in:  size, type, capacity, etc., of material, device or piece of equipment, location 
of device or piece of equipment; location of outlet or source of building service systems; routing 
of piping, conduit, or other building services.  Record location of concealed equipment, electrical 
service work, conduits and other piping/work by indication of measured dimensions to each line 
from readily identifiable and accessible walls, column lines or corners of building.  Indicate 
approved substitutions, modifications, and actual equipment and materials installed. 

D. Affix near the titleblock on each drawing the Contractor’s Company Name(s), signature of 
Contractor’s Representative(s) and current date.  

E. For electrical work installed below slabs, pavements, grade, etc., record location of nearby 
concealed water piping, sewers, wastes, vents, ducts, conduit and other piping, etc. by 
indication of measured dimensions to each line from readily identifiable and accessible walls or 
corners of building and from adjacent electrical work.  Show invert elevation of underground 
electrical work relative to work installed by other trades. 

PART 2 - PRODUCTS (NOT USED) 
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PART 3 - EXECUTION 

3.1 INSTRUCTION OF THE OWNER’S PERSONNEL 

A. Provide instruction in the proper operation and maintenance of equipment that requires routine 
servicing. Include the following: 
1. Review of operation and maintenance manuals. 
2. Required tools. 
3. Lubricants. 
4. Extra Materials. 
5. Cleaning. 
6. Hazards. 
7. Warranties and maintenance agreements. 

B. Demonstrate equipment and systems operation including the following: 
1. Start-up. 
2. Shut-down. 
3. Emergency conditions. 
4. Safety procedures. 
5. Setpoint and schedule adjustments. 
6. Economy and efficiency adjustments. 

END OF SECTION 260100 
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SECTION 260501.00 - COMMON REQUIREMENTS FOR ELECTRIC  

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS  

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

1.2 GENERAL DIRECTION  

A. Submittal of a bid indicates that the contractor has examined the drawings, specifications, and  
had an opportunity to visit the site to be able to provide a comprehensive complete bid.  

B. The intent of these specifications and the accompanying drawings is to provide complete and  
workable systems as shown, specified and required by applicable codes.  Interpret these  
specifications in conjunction with the drawings and provide all work described. If work is shown  
on drawings and not mentioned in the specifications, or vice versa, it is to be included in the  
work the same as though clearly set forth by both. Should there be a conflict between the  
specifications and drawings, provide the greater quantity or better quality.  Immediately notify  
owner’s representative and design professional of such conflicts.  

C. The drawings that accompany these specifications are diagrammatic and although size and  
location of equipment is drawn to scale wherever possible make use of submittal data and verify  
all dimensions on site. They do not show every conduit, offset or pull / junction box which may  
be required to install work in the space provided and avoid conflicts.  The drawings are an  
outline to indicate the approximate location and arrangement of work. Follow the drawings as  
closely as is practical and install additional pull / junction boxes and offsets where required by  
site conditions and codes at no additional cost. Install all new work in such manner as to  
conform to the structure, avoid obstructions, provide required service clearances and preserve  
headroom.  Do not scale from drawings, all measurements should be taken in the field.  

D. Coordinate all new work with all other contractors and installers in addition to existing building  
obstructions and install accordingly. Refer to coordination drawings of other trades. Comply with  
requirements of architectural drawings including but not limited to mounting height and  
locations.   

E. Provide all labor and material, tools and equipment necessary to render all systems complete  
and operational, and ready for turnover to Owner. Work defined within this section applies for all  
Division 26 work, including work of Division 26 that is provided in support of work of other  
divisions. Unless specifically indicated otherwise in documents of other construction divisions,  
products to be installed shall also be furnished under Division 26.   

F. Fully research peculiarities and limitations of space available for installation of work with  
materials being provided. Work around material lead times to not extend project schedule.   

G. Branch circuiting shown on drawings is also diagrammatic not intended to be the installation  
location. For instance, circuiting shown on the exterior of the building connecting building  
mounted items shall be installed indoors concealed wherever possible.  For circuits remote from  
the building, provide the work below grade unless otherwise indicated.  
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H. Complete work, or part(s) thereof, at times as may be designated by the Owner's  
Representative, so that it can be used for temporary or permanent use. Do not construe such  
use of the system as an acceptance of it by Owner.  

I. During mobilization or construction, if an abnormal condition is uncovered either with existing  
conditions, equipment loads, submittal data, etc. bring these to the attention of the Design  
Professional for review.  

J. Owner's Representative or Design Professional may relocate fixtures, devices, equipment, etc.  
prior to installation within a 20-foot limit at no additional charge.  

1.3 GENERAL STANDARDS  

A. Provide work in compliance with applicable provisions of the following standards. Provide listing  
and labeling for all electrical materials, marked for respective intended uses, from UL or other  
Nationally Recognized Testing Laboratory (NRTL) that is acceptable to applicable Authorities  
Having Jurisdiction (AHJs).  

B. Provide materials, installation methods, workmanship, testing, etc., in strict accordance with the  
latest adopted edition of applicable standards and adopted codes, including (but not limited to)  
the following.  
1. International Building Code  
2. State Building Code and applicable amendments  
3. State Energy Code  
4. Utility company requirements and standards as applicable  
5. All provisions and requirements of NFPA (National Fire Protection Association)  
6. National Electrical Code (NEC), NFPA 70  
7. Life Safety Code, NFPA 101  
8. Local governmental and other prevailing codes and ordinances  
9. ADA/ADAAG requirements (American with Disabilities Act) including all applicable  

Standards for Accessible Design.  
10. UL (Underwriters Laboratories Inc.)  
11. ETL (Intertek Testing Services NA, Inc.)  
12. CSA (CSA Group Testing and Certification Inc.)  
13. FM (Factory Mutual Insurance Company)  
14. ASME (American Society of Mechanical Engineers)  
15. NEMA (National Electrical Manufacturers Association.  
16. NECA (National Electrical Contractors Association)  
17. IP (International Protection Rating / Ingress Protection Rating)  

1.4 PERMITS AND REGULATIONS  

A. Obtain and pay for permits, fees, certificates of inspection and approval, etc. required for this  
branch of the work. Furnish Owner with certificates of final inspection and approval prior to final  
acceptance of this branch of the work.  

B. Laws and regulations which bear upon or affect the various branches of this work shall be  
complied with by this contractor and are hereby made a part of this contract.    
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1.5 DEFINITIONS  

A. Furnish - Procure, supply and deliver to project site, ready for installation, install and warrant  
(unless indicated otherwise on documents).  Include warranty expenses.  

B. Install - Assemble, wire and connect loose-shipped components on site. Place in position for  
service or use, including material, labor, accessories, services, and testing. Wire, connect, and  
render fully operational for intended use.   

C. Provide - Furnish and Install.  Similar Terms: "include”, “shall“, “equip with”, “consisting of”  

D. Equal or Equivalent - Determination of equivalency to be made by design professional for all  
products not listed as basis-of-design.   

E. Substantial Completion - Where frontend documentation does not define, products and systems  
must be fully installed as designed, tested, adjusted, labeled, and functionally demonstrated to  
owner.  

F. NRTL: Nationally Recognized Testing Laboratory  

G. OCPD:  Overcurrent protective device.  

H. SCCR:  Short-circuit current rating.  

1.6 REQUESTS FOR INFORMATION  

A. Submit all questions, requests for information (RFIs) and similar queries through the formally- 
established RFI process for the project that has been accepted by the Owner’s Representative,  
Design Professionals, Prime Contractor and subcontractors. Submit as a PDF file. Do not  
submit as text in an email.   

1.7 AVAILABILITY OF ELECTRONIC DRAWINGS  

A. If expressly permitted by the Owner and the terms of the Contract, editable electronic drawings  
may be made available for the creation of shop and as-built drawings upon request. Drawings  
will be made available at the discretion of the Engineer.  

B. “Request Drawings” form can be accessed, filled out and submitted at http://www.klhengrs.com  
(right hand side of page - Contractor Resources).  Direct access to this form can be found here:  
https://apps.klhengrs.com/drawingrequests  

1.8 QUALITY ASSURANCE  

A. Contractor shall have a minimum five (5) years experience in the installation of systems similar  
to the systems specified.  Contractor if requested shall demonstrate his ability to perform all  
work to be included under the contract.  Assurance if requested, shall be in the form of a list of  
past projects of similar size and complexity and a list of six (6) references pertaining to those  
projects.  Failure to demonstrate these quality assurances shall be taken as a statement of the  
contractor’s inability to perform.   

B. Contactor and all workers trained in electrical safety as required by NFPA 70E.  

http://www.klhengrs.com/
https://apps.klhengrs.com/drawingrequests
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1.9 WARRANTY / GUARANTEE   

A. Provide a warranty/guarantee in written form as part of O&M manual stating that all work,  
materials, equipment and parts are warranted to be free of defect for a minimum period of one  
year from the date of Substantial Completion. Warranty period and requirements may be  
expanded in drawings or subsequent specification sections. Repair or replace (owner’s option)  
any defects or failures at no cost to the owner within the warranty period. Issues arising within  
warranty period must be attended to in a timely manner and in no case exceed four (4) working  
days. State this in writing as part of O&M manual. Replace defective items to the satisfaction of  
the Owner's Representative and the Design Professional.   

PART 2 - PRODUCTS   

2.1 MATERIALS AND EQUIPMENT  

A. Provide materials that are new, full weight, of the best quality. Provide similar materials that are  
of the same type and manufacturer. Provide materials, apparatus and equipment with NRTL  
listing and label where regularly supplied.  Provide only products that are intended for, rated for  
and suitable for the installed condition.     

B. Provide basis of design products or listed products equivalent in quality, performance,  
aesthetics, and product support (factory and local) to that specified as basis of design. Products  
not basis of design are subject to review by the Design Professional and possible rejection.  
Listing of a product manufacturer by name alone as an equivalent manufacturer shall not  
equate all products offered by that manufacturer to the basis of design.  

C. Bear all costs incurred from deviation from basis-of-design materials, methods, labor, services,  
etc. Use of materials, methods, labor, services, etc. that deviate from the basis-of-design will be  
considered a statement that capacities, requirements, clearances, arrangements, performance,  
etc. have been checked, verified, found satisfactory, and align with intent of specified work and  
applicable codes and regulations.  

D. Should deviation from basis of design equipment impact other contractors scope of work it shall  
be the responsibility of this contractor to coordinate with and cover these costs in addition to  
their own.  

PART 3 - EXECUTION   

3.1 GENERAL DIRECTION  

A. Unless specifically indicated, provide all specified and drawn work as required to render all  
equipment and systems fully operational, including all ancillary, accessory, and support work.  

B. Install equipment and materials in strict accordance with manufacturer's written instructions.  
Tighten electrical connectors and terminals, including screws and bolts, in accordance with  
equipment manufacturer's published torque values.  

C. In cases where products / materials are furnished by Owner or others, provide the following  
services:  receive, transport and securely store materials on site; remove materials and  
components from packaging; assemble all materials and components per factory instructions;  
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install, wire and connect materials and components as recommended by manufacturer for a  
fully operational installation.  

D. Wire and connect electrical equipment furnished under this branch of work, other branches of  
work and by the Owner. Review documents of other trades to identify electrically  
operated/controlled equipment that is furnished or installed by the Owner, or by other trades.  
Provide power connections and local disconnects for same. Provide control wiring (including  
relays, starters, programming, etc.), as required to render equipment fully operable.    

E. Except where otherwise indicated, provide fully-rated or series-rated overcurrent protection  
(OCP). Provide equipment and OCP rated to meet or exceed the calculated available series- 
rated fault current at the respective node in the power distribution system. Series-rated  
breakers/systems are not permitted where prohibited by prevailing codes and standards,  
including applications involving motor contribution as addressed in Article 240.86(C) of NFPA  
70.  

F. Remove and replace items that may impede new work installation including but not limited to  
fencing, doors, gypsum, lift-out panels, and structures to provide pathway for moving equipment  
into place.  

G. Examine surfaces to receive products for suitable mounting conditions and verify compliance  
with installation tolerances and other conditions affecting performance of the work. Proceed with  
installation only after unsatisfactory conditions have been corrected.  

H. Drawings indicate dimensions for typical equipment configurations including clearances  
between equipment and adjacent surfaces and other items.  Ensure selected products and  
equals comply with layout provided and required clearances.   

3.2 SUPERVISION AND WORKMANSHIP  

A. Workmanship throughout shall conform to the standards of best practice and all labor employed  
must be competent and qualified to do all the work required.  

B. Furnish the services of an experienced superintendent to be in constant charge of the work at  
all times.  

C. Provisions shall be made for owner’s representative or design professional to make rough-in  
and open ceiling inspections prior to covering up work.  

3.3 CHANGE OF WORK  

A. In the event of revised scope or work formally issued through Change of Work order, contractor  
shall provide an itemized breakdown of pricing and receive approval prior to commencing with  
work.     

3.4 COORDINATION  

A. Commence with coordination in a timely manner. Subsequent additional compensation, special  
allowances, additional construction time, etc. will not result from failure to coordinate (including  
providing related information to other trades for review) in a timely manner. Do not plan,  
fabricate or install work before consulting with and properly coordinating with other trades so  
that work will not interfere with that of other trades.  
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B. Coordinate layout and installation of equipment and components with other construction that  
penetrates walls or is supported by them, including electrical and other types of equipment,  
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.    

C. Participate in multi-trade coordination efforts prior to commencing with material procurement or  
installations. Participate in preparation of coordination drawings by other trades, prior to  
fabrication or installation of equipment, materials, etc. Coordinate actual clearances of installed  
equipment. Coordinate exact location of electrical outlets, lighting fixtures, conduits, raceways,  
equipment, cable assemblies, applicable devices, etc. well in advance of installation so there  
will be no interferences at installation between the various trades.    

D. Ensure that required workspace clearances, required clearances for access and maintenance  
and electrical working clearances of all devices and equipment complies with NEC (NFPA 70)  
Article 110. This also applies to finalizing locations of disconnects, starters, contactors and other  
electrically operated equipment that may require testing or maintenance while energized.  
Layout all affected equipment on paper, and meet with electrical inspector on-site as needed,  
prior to ordering related materials or commencing with installations, to ensure compliance with  
NEC Article 110.   

E. Coordinate and correct conflicts in equipment and materials prior to installation.  If a conflict  
cannot be resolved, refer the matter to the Owner's Representative for a final decision as to  
method and material.  

3.5 ARCHITECTURAL COORDINATION ITEMS  

A. Cutting and Patching:  
1. Hold cutting and patching to a minimum by arranging with other trades for sleeves and  

openings before construction is started.  
2. Cut and drill all openings in roofs, walls, and floors required to perform the work. Neatly  

patch all openings cut. Hold cutting and patching to a minimum by arranging with other  
contractors for all sleeves and openings before construction is started. When drilling /  
cutting concrete slabs, utilize ground penetrating radar (GPR) and/or X-ray scanning  
equipment to verify the location is free from obstruction, including but not limited to:  
structural rebar / strands / tendons and electrical conduit / wiring. Repair all damage to  
structural elements that may occur. Provide temporary partitions, dust barriers, vacuums  
to keep all dust to a minimum. Allow inspection by owner’s rep and inspection by  
authority having jurisdiction prior to concealing any work or uncover and restore work to  
allow for observation.  

B. Fire Caulking:   
1. Fire stopping requirements/locations are not indicated on electrical drawings.  Review  

architectural and other drawings to determine where there will be fire/smoke rated walls,  
floors, membranes, etc. and rating requirements of same. Provide required fire stopping  
work associated with electrically related penetrations. Patching through fire rated walls  
and enclosures shall not diminish the rating of wall or enclosure. Patch shall be equal to  
rockwool, firestop, caulk or approved "rated" patch / sealant / pillow / grommet /  
compound / etc. Clean affected surfaces, joints, etc. immediately before applying fire  
stopping and only apply under recommended temperature and humidity. Apply primer as  
required by manufacturer. Properly tool sealants for clean look. Subject to compliance  
with requirements, provide products by one of the following:  
a. Fire Stop Pillows: Nelson PLW, STI, Hilti, 3M  
b. Fire Stop Putty: Nelson FSP, STI, Hilti, 3M  
c. Latex Intumescent Sealant: Nelson LBS3, STI, Hilti, 3M  
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d. Outlet boxes: Nelson FSP, STI, Hilti, 3M  

C. Access Panels:  
1. Provide all access panels required for proper servicing of equipment or access to junction  

boxes as a last resort after first searching out locations for equipment and junction boxes  
in accessible areas. All access panel locations and sizes must be coordinated with and  
approved by design team and owner’s representative. Provide fire rated and smoke rated  
access panels where required. Provide frame as required for finish. Coordinate  
installation with General Contractor as they may elect to install access panel. Exact  
location(s) must be approved by the Architect. Minimum size to be 12" x 12" for junction  
boxes and 22” x 22” for equipment, units to be 16-gauge steel, primed for paint, door  
opens beyond 90 degrees and locking device shall be screwdriver cam locks.   

2. For equipment or junction boxes above gypsum board or “hard ceilings”, provide  
equipment access panels sized to permit complete holistic removal of the unit in its  
entirety. Access panel shall also be sized to accommodate removal of the largest piece of  
equipment in the case where such access panel is used as a removal pathway for  
multiple pieces of equipment. Subject to compliance with requirements, provide products  
by one of the following:  
a. Bar-Co., Inc.  
b. J.L. Industries.  
c. Karp Associates, Inc.  
d. Milcor Div. Inryco, Inc.  
e. Nystrom, Inc.  

D.  Conduit Sleeves:   
1. Aboveground, exterior wall penetrations: rigid steel pipe sleeve.  
2. Below grade, exterior wall and floor penetrations: schedule 40 cast iron pipe sleeve  
3. PVC Pipe Sleeves where allowed: ASTM D 1785, Gray, Schedule 40.  
4. Rectangular opening sleeves:  Galvanized Sheet Steel, thickness min 0.1 inches.  
5. Sleeve Seal Systems: Provide modular sealing device designed for field assembly,  

EPDM, Nitrile or Silicone based on installation environment with stainless steel bolts and  
polymer pressure plates.  Install type and number recommended by manufacturer for a  
water tight seal. Provide by one of the following:  
a. Advance Products & Systems, Inc.  
b. CALPICO, Inc.  
c. Metraflex Company (The).  
d. Pipeline Seal and Insulator, Inc.  
e. Proco Products, Inc.  
f. OZ/Gedney  
g. Link-Seal  

6. Sleeve Seal Fittings: Provide manufactured plastic, sleeve-type, waterstop assembly  
made for embedding in concrete slab or wall.  Install in wall or slab as constructed and  
grout area around fitting. Provide by one of the following:  
a. Presealed Systems  
b. Bio FireShied  
c. MetaCaulk  

7. Sleeves shall be cut flush with both faces of wall. Deburr all sleeves. Floor sleeves shall  
extend one inch above floor top elevation. Maintain all fire ratings. Use joint compound  
for around gypsum sleeves. Roof penetrations shall be with flexible boot-type flashing  
unit or within a pipe curb assembly equal to Pate Co. Curb and flashing per roofing  
manufacturer’s requirements to maintain warranty.  

E. Grout:  
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1. Provide non-shrink grout, recommended for sealing openings in non-fire-rated walls or  
floors, ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,  
hydraulic-cement grout. Provide 5000-psi strength design mix, premixed and factory  
packaged.  

F. Silicone Sealants:    
1. Provide single-component, silicone-based, neutral-curing elastomeric sealant for exterior  

work. Provide pourable (self-leveling) grade formulation for openings in non-fire rated  
floors and other horizontal surfaces.  Install only in temperature and humidity as  
recommended by manufacturer. Colors of all visible sealants to be clear or color  
approved by owner’s rep or design team.  

G. Acrylic Sealants:   
1. Provide one-part, non-sag, mildew-resistant, paintable recommended for exposed  

applications of interior and protected exterior locations  

3.6 PROTECTION OF SURFACES   

A. Make every effort to protect roofs, walls and floors from foot traffic, equipment, carts, lifts, etc.    
Make roof penetrations and install insulated roof curbs and flashing in accordance with roofing  
manufacturer’s recommendations. Obtain written certification from roofing manufacturer that  
work has been performed properly and that roof warranty is intact.  

3.7 UTILITY VERIFICATION REQUIREMENTS  

A. Field verify locations of underground and aboveground utilities, or those otherwise obscured  
from view, in the vicinity of work prior to commencing work.  Utilize “811” call before you dig and  
hire locating service to identify, locate and mark remaining utilities and private lines. Obtain on- 
site approval from local utility prior to connecting services. Failure to perform the above shall  
result in contractor proceeding at their risk and accepting full responsibility for incorrect  
connections.  

3.8 DELIVERY, STORAGE, HANDLING, AND PROTECTION  

A. Receive, inspect, store and protect all materials required for new work. Do not accept or install  
any product damaged in any way.   

B. Comply with all manufacturer guidelines and requirements for movement, storage, and  
protection of new work. All new work must be stored in a clean, dry place protected from  
weather and construction traffic. Maintain acceptable temperature and humidity per  
manufacturer recommendations. When stored inside or during transport through building, do not  
exceed structural capacity of the floor.   

C. Coordinate and account for sizes of all new work included shipping materials with available  
openings. Account for rigging of all new work as required and as intended by manufacturer.  

D. Do not install work until work area is sufficiently weathertight, all wet work in area is complete  
and all work above is complete.  Provide temporary heating, cooling or humidity control to  
maintain acceptable conditions for install per manufacturer recommendations until permanent  
equipment operational.   
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E. Prior to installation, all products shall have the ability to be returned to the supplier or  
manufacturer after purchase and charged a reasonable restocking fee equal to a small portion  
of the cost.  

F. Protect all new work through construction from damage.  Take safeguards necessary to protect  
from damage. Items damaged during construction will not be accepted and shall be replaced  
with new.  

G. Remove and replace all materials that have been installed improperly, physically damaged,  
moisture or water damaged, or mold damaged.  

H. Fully remove all packaging materials inside and out prior to startup.  

3.9 STARTUP, TESTING AND ADJUSTMENTS  

A. Engage a factory-authorized service representative to perform startup service. Perform tests  
and inspections and prepare reports for submission. Take corrective action for all non- 
conforming tests.  

B. Prior to energizing, test wires and cables for proper phase to phase connections, electrical  
continuity and short-circuits. Properly reference and resistance test grounding electrode and  
equipment grounding conductors. Test service voltage and configuration and take corrective  
action if necessary. Verify circuit voltage at source prior to energizing any feeder or branch  
circuit. Energize circuitry and demonstrate capability and compliance with requirements. Ensure  
the direction of rotation of each motor. Adjust controls, remote monitoring, safeties, operations,  
moving parts, etc. as applicable. Where possible, correct malfunctioning units at site, then retest  
to demonstrate compliance; otherwise, remove and replace with new units, and proceed with  
retesting. Complete installation and startup checks according to manufacturer's written  
instructions.   

C. Set and document final settings of field-adjustable circuit-breaker overcurrent trip values.  

3.10 CLEANING EQUIPMENT AND PREMISES  

A. Vacuum, clean and wipe down all new work and equipment inside and out.  Exposed parts  
which are to be painted shall be cleaned of all foreign objects and prepped for paint.    

B. During the progress of work, clean up and leave the premises and portions of the building in  
which work has occurred in a clean and safe condition. Provide this cleaning on a per-shift  
basis.  

3.11 DEMONSTRATION / TRAINING  

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to  
adjust, operate, and maintain equipment. Refer to product specific specification for training  
types and duration.  

3.12 PROGRAMMABLE AND SOFTWARE OPERATED EQUIPMENT  

A. This subsection applies for systems that incorporate microprocessor based equipment and  
components. The systems themselves are specified elsewhere within Project Manual.  
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1. Program software and equipment specifically for phased turnover of spaces based on  
construction phases.  Program, check, and test each system using respective certified  
factory technician.  

2. Room names and numbers may change from architectural drawing names and numbers  
to actual operational room names and numbers. Contact Design Professionals and  
Owner to determine actual operating room names, room numbers, etc. and program  
using actual operational information. Provide interim and permanent programming and  
configuration work as required to render and maintain systems in full operation.  

3. Provide and adapt as necessary the latest release of system software and provide  
upgrade(s) at final close-out of project.  

4. All programming shall be commented in detail and turned over to owner in hard copy  
printed form and in electronic form on USB drive.  This information shall be provided with  
Operations & Maintenance Manual submission.  

5. Existing Systems: Become familiar with existing characteristics, devices, equipment,  
cabling, configuration, components and programming of affected systems so that  
expansions, extensions, and retrofits are fully compatible with the existing conditions.  
Verify that systems are in proper working order prior to beginning work on an existing  
system. If not, bring defects to the attention of the Owner’s Representative. If no  
notification occurs, it is assumed that the system was in working order. Provide remedial  
work for subsequent system problems that occur, if any.  

END OF SECTION 260501.00  
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SECTION 260502 - COMMON ELECTRIC MATERIALS AND METHODS  

PART 1 - GENERAL  

1.1 GENERAL  

A. Mounting Heights: Outlet mounting heights as indicated on the plans are approximate.  
Determine the exact mounting heights (and locations) of outlets in the field with relation to  
architectural detail and equipment being served.  Coordinate outlet location with equipment,  
with furniture plans and with architectural elevation plans. Where mounting heights are not  
detailed or dimensioned, contact the Owner's Representative for direction. Prior to rough-in,  
coordinate final mounting heights of system outlet boxes in field with Owner's Representative.   
Install boxes at heights as follows, to center of box, unless directed otherwise in field or  
otherwise noted on E-series drawings or architectural plans. In cases where using center of box  
for measurement would result in a switch-height device having an operable component higher  
than 48 inches above finished floor, install boxes lower as needed so that uppermost part of  
operable component is no higher than 48 inches. Height of boxes dimensioned from ceiling  
apply to rooms having ceilings 9' or less; in rooms having higher ceilings, locate these as  
directed in the field.  

Switches – Counters: 44” (field verify & match recept. heights)  
Switches – Elsewhere:  46”  
Occupancy Sensors, Wallbox: 46”  
Occupancy Sensors, Elsewhere: As recommended by manufacturer  
Receptacles – Counters: 44” (field-verify)  
Receptacles – Elsewhere: 18”  
Laundry Washer/Dryer Recepts: 46” (field-verify)  
Starters: 46”  
Disconnects: 46”  
Circuit Breaker Panelboards:  72” to top unless code dictates otherwise  
Wall Mounted Luminaires: As noted on plans or directed by Design Prof.  
Control Stations: 46”  
Communication Outlets: 18”  
Telephone Outlets - Desk Phone: 18”  
Telephone Outlets - Wall Phone: 46”  
Data Outlets: 18”  
Proximity/Card Readers & Keypads: 46”  
Fire Alarm Manual Pull Stations: 46” to top of operating handle  
Fire Alarm A/V Annunciators: 80” to bottom of outlet box  
Fire Alarm Door Holders: 84”  
Other Outlets/Fixtures/Equipment: As directed by Design Professional  

B. Lock-Out Tag-Out Devices: Provide permanently installed lock-out tag-out devices compliant  
with NFPA 70 and OSHA, with padlocking provisions, at source overcurrent devices for the  
following applications.  
1. Where the normal NFPA 70-compliant location of the disconnecting means is  

impracticable or introduces additional or increased hazards to persons or property.  
2. Where required by NFPA 70.  
3. Where required by OSHA.  
4. Where required by any other authority having jurisdiction.  
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C. Electrical Installations:  
1. Install conduit, wiring, outlet box and junction box type work in finished areas concealed.  

Such work installed in unfinished areas may be exposed only at the discretion of the  
Owner's Representative.    

2. All new electrically related work shall be supported directly from building structural  
members.  New electrically related work shall not be supported from ductwork, ductwork  
hangers, ceiling supports, existing conduit supports, etc.  All conduits (and cable  
assemblies, where applicable) shall be routed parallel to building structural  
members.  Noncompliant work installed by the electrical contractor shall be removed and  
reinstalled to the satisfaction of the Owner’s Representative and the Design  
Professionals, at the expense of the electrical contractor.  

3. Arrange for chases, slots, and openings in other building components during progress of  
construction, to allow for electrical installations.  Sequence, coordinate, and integrate  
installations of electrical materials and equipment for efficient flow of the work.  

4. Provide systems, materials, and equipment to conform with approved submittal data,  
including coordination drawings, to greatest extent possible. Install systems, materials,  
and equipment level and plumb, parallel and perpendicular to other building systems and  
architectural/structural components. Provide factory-furnished filler plates in unused  
spaces of manufactured equipment.  

5. Install electrical equipment to facilitate servicing, maintenance, and repair and  
replacement of equipment components. Install equipment for ease of disconnecting, with  
minimum of interference with other installations. Install systems, materials, and  
equipment giving right-of-way priority to systems required to be installed at a specified  
slope. Protect the structure, furnishings, finishes, and adjacent materials.  

6. Verify dimensions by field measurements.  Take measurements and be responsible for  
exact size and locations of openings required for the installation of work.  Where detailed  
method of installation is not indicated or where variations exist between described work  
and approved practice, follow direction of the Owner's Representative.    

7. Provide no wire size smaller than No. 12 for branch circuits unless otherwise noted on  
plans for control circuits, or otherwise indicated in a Division 26 specification section.   
Provide larger sizes where required by prevailing codes or indicated on contract  
documents.  Provide neutral conductor for all multi-pole feeders. Provide grounded  
(“neutral”) conductor(s) for all multi-pole feeders and branch circuits unless this contractor  
determines in field that the affected load(s) will never have need for a neutral conductor  
and NEC does not mandate otherwise. Provide minimum 3/4” conduit size.  

8. Do not install device wall outlets directly back to back, where located on opposite sides of  
common walls.  Offset outlets by at least two feet for applications in fire rated walls and  
smoke rated walls and applications in acoustically treated walls. Offset outlets by at least  
one foot for other applications.  

9. Provide wires continuous from outlet to outlet and properly splice joints.  Provide  
insulation value for joints 100% greater than that of the wire.  Mechanical wire splicers  
may be used.  Where friction and rubber tape is used, provide tape conforming to Federal  
Specifications HH-T-11 and HH-T-111.  Where plastic electrical tape is used, provide  
Scotch #33, or approved equal.  Provide minimum 8” tail for conductors terminating at  
each wired outlet at their outlet fittings to facilitate installment of devices, luminaires, etc.  

10. Use of synthetic or plastic “tie-wraps”, “zip ties”, “wire ties” and similar products are not  
permitted as a permanent means of anchoring, securing, supporting or otherwise  
installing any cables, conductors, conduits, raceways, devices, equipment or other  
electrical work.   

11. If during construction it becomes apparent that some specific minor changes in layout will  
result in a neater job or better arrangement, make such alterations without additional  
compensation and without having to offer credit. Obtain Design Professional’s review  
before making such changes. Provide workmanship throughout that conforms to the  
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standards of best practice. Marks, dents and finish scratches are prohibited on exposed  
materials, luminaires, fittings, etc. Clean inside of panels and equipment boxes.  

12. Special Occupancies: Provide all electrical work in Special Occupancies as defined and  
described in Chapter 5 of NFPA 70 in strict compliance with Chapter 5 of NFPA 70, in  
addition to compliance with specified and drawn requirements of Division 26.  

D. Connectors and Connections:  
1. Provide complete assembly of materials for each type of required electrical connection,  

including but not limited to, pressure connectors, terminals (lugs), electrical insulating  
tape, heat-shrinkable insulating tubing, solderless wire-nuts, and other items and  
accessories as needed to complete splices and terminations of types indicated.   

2. Unless otherwise indicated, provide wires/cables (conductors) for electrical connections  
that match, including sizes and ratings, of wires/cables that are supplying electrical  
power.  Provide electrical connectors and terminals that mate and match, including sizes  
and ratings, with equipment terminals, and that are recommended by equipment  
manufacturer for intended applications. Provide connectors that are specifically UL listed  
and labeled for the exact splicing/termination application, including for instances where  
solid conductors are spliced/connected to stranded conductors. Provide electrical  
insulating tape, heat-shrinkable insulating tubing and boots, wirenuts, cable ties, etc. as  
recommended for use by accessories manufacturers for intended applications.  

3. Connect electrical power supply conductors to equipment conductors in accordance with  
equipment manufacturer's written instructions and wiring diagrams. Mate and match  
conductors of electrical connections for proper interface between electrical power  
supplies and installed equipment. Cover splices with electrical insulating material to  
achieve insulation at least 100 percent in excess of electrical insulation rating of those  
conductors being spliced. Prepare cables and wires, by cutting and stripping covering  
armor, jacket, and insulation properly to ensure uniform and neat appearance where  
cables and wires are terminated. Exercise care to avoid cutting through tapes which will  
remain on conductors. Do not "ring" copper conductors while skinning wire.  

4. Ground metal frames of portable and stationary direct-wired electrically operated  
equipment by connecting frames to the circuit equipment grounding conductor and to  
grounded metal raceway. Provide necessary electrical connections between the specified  
equipment and junction boxes, disconnect switches, and starters near equipment with  
flexible metallic conduit and matched connectors. Do not expose flexible conduit in  
finished areas.  

5. Wire and connect electrical equipment furnished under this branch of work, other  
branches of work and by the Owner. Review documents of other trades to identify  
electrically operated/controlled equipment that is furnished or installed by the Owner, or  
by other trades. Provide power connections and local disconnects for same. Provide  
control wiring (including relays, starters, etc.), as required to render equipment fully  
operable unless indicated otherwise on drawings or in project manual. Determine exact  
requirements in field from respective equipment installer.  

PART 2 - PRODUCTS (INCLUDED IN PART 1 ABOVE AS APPLICABLE)  

PART 3 - EXECUTION (INCLUDED IN PART 1 ABOVE AS APPLICABLE)  

END OF SECTION 260502  
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SECTION 260503 - SUBMITTALS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 GENERAL 

A. The contractor is not relieved of responsibility for providing specified or drawn scope of work 
should any errors or omissions in submittal information not be noted by the Design Professional 
during submittal reviews or site observations.  

B. Submittal requirements of this section apply to all Division 26 sections. Note that some Division 
26 sections may also have additional requirements that are unique to the specific section, which 
would be requirements in addition to those stated in this section. Furnish submittals for each 
Section that includes one or more of the following elements of work:  supply, installation, 
integration, programming, creation, labeling, and/or contractor-based design or engineering, of 
one or more products or systems. If a manufacturer is proposed but not listed in a particular 
specification section, submit as a substitute. 

C. Furnish submittals in electronic (PDF) format. Provide electronic submittal files that are 
compatible for opening and viewing with electronic PDF file readers that fully support and 
recognize the Adobe PDF Portable Document Format Standard. Assemble single PDF file 
submittals from a series of individual files that are organized, indexed, bound together as one 
composite file that is bookmarked if needed to aid the reviewer in navigating the content. The 
file name used to label the submittal shall be the section number followed by the submittal 
instance number for that Section (e.g., 260519-PD-01.pdf). 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Route submittals through established Project channels as identified by the Owner’s 
Representative. Coordinate, assemble, title, transmit and track Project submittals. Label each 
submittal of each type similarly for consistency and so they appear as if prepared by the same 
entity.  Like-type submittals (e.g., Product Data) from different Sections shall have the same 
appearance and organization as those of other Sections. Submittal items listed in this Section 
represent the common items required to be supplied for the various specification Sections 
throughout the duration of the Project.  Individual Sections may include additional requirements. 
Design Professional reserves the right to require additional submittals or to waive select 
submittal requirements on a Section-by-Section basis.  

B. Furnish submittals for all materials proposed for use for the project, using products compliant 
with all respective specifications and with information shown on drawings. Furnish submittals for 
different Sections each with its own transmittal form.  A single transmittal shall not be used to 
identify submittals for more than one (1) Section at a time. Organize submittals as identified in 
the Contract Documents. Supply separate submittals for each Section.  Do not combine multiple 
Sections together into a single submittal, except where expressly directed within the Contract 
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Documents. The format for labeling the submittals shall be as follows: Section Number–
Submittal Type Abbreviation–Submittal Iteration (examples:  First Product Data Submittal for 
Section 260519: “260519-PD-00”; revised Product Data Submittal for Section 260519: “260519-
PD-01.”). 

3.2 SUBMITTAL REQUIREMENTS 

A. General: 
1. Transmittal: Supply a dedicated transmittal for submittals for each individual Section. 

Itemize the specific submittals included by Section, submittal type, and iteration. 
2. Title Sheet: Include a separate title sheet (including index) with each submittal, of each 

type. Title sheets for each Section, for each submittal type, shall have the same 
appearance, 8-1/2 inches x 11 inches for product data submittals. Title sheets for 
drawings shall be the same size as the associated drawings. Create title sheets with 
appearance and information identified on the sample title sheet at the end of this Section.   

3. Title Blocks:  Create drawing submittals on the Contractor’s, manufacturers, or vendor’s 
own title block, not using those of the Owner, Design Professionals or their Consultants. 

4. Legend:  Drawing submittals shall include a legend of symbology. 
5. Resubmittals:  Resubmittals shall include a replica of the reviewer’s comments that 

necessitated the resubmittal, along with an accompanying item-by-item explanation of the 
actions taken and changes that will be found within the resubmittal. 

6. Submittal requirements indicated in this section apply for all specification sections with 
products and materials, and are supplemental to and in addition to submittal 
requirements that may be included in product and material specification sections. 

B. Informational Submittals – Submit this information as part of the Operations and Maintenance 
Manual. 
1. Product Certificates: For each applicable product or system, from manufacturer. 
2. Source quality-control test reports. 
3. Field Quality-Control Reports: 

a. Test procedures used. 
b. Test results that comply with requirements. 
c. Results of failed tests and corrective action taken to achieve test results that 

comply with requirements. 

C. Quality Assurance Submittals (QA):   
1. Furnish upon request when not expressly requested to be supplied with bid.  When 

requested, furnish to the Design Professional within 2 business days. 
a. Qualification Data for testing agencies, including detailing of scope of services for 

the project. 
b. Furnish list of Subcontractors to be used on the Project along with a description of 

the role each shall play on the Project, and the last six (6) projects that the 
Contractor (and each proposed Subcontractor) has completed that are of similar 
scope, size and contract value.   

D. Product Data Submittals (PD):  Submit following contract award or notice of intent to award a 
contract.  Submit and obtain review(s) prior to procurement or fabrication of materials. Provide 
separate manufacturer datasheets for each product, which shall be manufacturer originals of 
the manufacturer’s official electronic datasheet. Distributor modified, distributor branded, and/or 
html based “web” datasheets are not acceptable. For all materials, equipment, components and 
ancillary materials, include the following as applicable:  voltage; phase; frequency; short circuit 
ratings; load; dimensions; technical data; enclosure types; required clearances; weights; 
methods of field assembly and installations; diagrams; configurations; capacities; finishes; 
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construction; overcurrent protection; features; performance; electrical characteristics ratings; 
finishes; accessories; NRTL listing for series rated devices; time-current coordination curves for 
each type and rating of overcurrent protective device, including selectable ranges for each; all 
pertinent technical support data; factory settings; etc. Where manufacturer’s datasheets depict 
multiple products, versions and options, indicate via highlighting, underlining, or bold visible 
arrows the models, versions, colors, options, etc. being supplied.  Indicate and identify exact 
catalog numbers. Comply with applicable standards of UL or NRTL. 

E. Shop Drawing Submittals (SD):  Submit following contract award or notice of intent to award a 
contract.  Submit and obtain review(s) prior to procurement or fabrication of materials. Submit 
concurrently with section-specific product data submittals where both apply. Draw plans, 
elevations, sections, elevations and sizes to scale. Show and details, features, characteristics, 
ratings, factory settings, nameplates, legends, bus structure, capacities, features, accessories, 
locations of pertinent items, schematics, wiring diagrams, production drawings, etc. Furnish 
schematic drawings with all information required to install, identify, connect, wire, program, 
maintain, etc. the system(s). Comply with applicable standards of NRTL. 

F. Sample Submittals (SS): Submit concurrent with, or soon after, product data and shop drawings 
and prior to installation of Work. Furnish physical samples where applicable, in quantities as 
directed by Owner’s Representative. 

G. Training Submittals (TG): Submit thirty (30) days prior to the first training session. Furnish 
proposed schedule, training agendas for each session, identification of personnel that will 
conduct training, and handouts proposed for distribution during training. Record all training 
sessions and include within O&M Manual. 

H. Closeout Submittals (CO): 
1. Submit following completion of onsite work. 
2. Operation and Maintenance Manuals: 

a. Provide on USB drive(s). Provide sub-directories on the drive(s) to label and 
separate contents for the manual. 

3. As-Built Drawings 
a. Provide on USB drive(s). 
b. Hard-Copies of As-Built Drawings: furnish full-size, to-scale hardcopy drawings 

shall be bound together into logical sets, bound along the left edge of the sheets, 
quantity as directed by Owner’s Representative. 

I. Extra Materials:  Furnish extra materials that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.  Generate 
report indicating all maintenance materials turned over to owner and obtain signature from 
owner acknowledging receipt. 

3.3 SUBMITTAL RESPONSES 

A. Revise and Resubmit:  When a submittal is marked “Revise and Resubmit,” the entire submittal 
shall be reviewed, revised and resubmitted in totality unless specifically indicated otherwise.  
Resubmittals shall be checked for compliance with the Contract Documents, inclusive of 
requirements for submittals.  In addition, any comments and deficiencies identified by the 
reviewer shall be appropriately acted upon. Uniquely identify specific portions of each 
resubmittal that have been modified since the previous version was reviewed. Resubmittals 
shall include a copy of the reviewer’s previous comments, include a written description of the 
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action(s) taken, be labeled chronologically, and be inclusive of all corrective action identified by 
the previous reviewer. 

B. Exceptions Noted:  When a submittal is marked “Exceptions Noted,” the specific actions 
identified shall be taken.  No further submittal actions required  

C. No Exceptions: When a submittal is marked “No Exceptions”, no further actions are required. 

END OF SECTION 260503
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SECTION 260505 - EXISTING CONDITIONS  

PART 1 - GENERAL  

1.1 GENERAL REQUIREMENTS  

A. Perform a detailed pre-bid walk-through field inspection to review the existing structures and  
premises, to determine existing conditions, and to determine scope of required electrically  
related work. Include applicable accessible ceiling cavity areas in this inspection.  

B. It is not the intent of this section, or of drawings, that existing conditions be accurately shown.   
Existing electrical work is shown to a very limited extent on drawings and is shown for general  
planning reference only. Locations and information were derived from cursory visual  
observations or from portions of documents that were prepared for previously installed work (not  
from record drawings or "as-builts").  

C. Do not reuse removed electrical materials unless specifically indicated in project manual or on  
drawings. Existing wiring systems may be utilized only to the extent indicated in project manual,  
or on drawings, or as directed by Owner's Representative in field.  

D. Hold routing of new raceways in existing buildings as tightly as possible to the structure above.  
Obtain approval of Owner's Representative prior to installation.  

E. If required to accommodate construction related activities temporarily remove, store in protected  
location on site, and reinstall conflicting electrical equipment, luminaires, or devices that are to  
remain or to be relocated. The following applies to electrical materials that will remain or be  
reused under this project.  
1. Protect during construction activities.  
2. Clean and re-lamp luminaires immediately prior to occupancy of the finished construction  

area.  
3. Clean and service (if service is required) equipment in the construction area immediately  

prior to occupancy of the area.  

F. Affect on Adjacent Occupied Areas:  
1. Maintain existing electrical service and feeders to occupied areas and operational  

facilities, unless otherwise indicated, or when authorized otherwise in writing by Owner’s  
Representative. Provide temporary service during interruptions to existing facilities.  
Schedule momentary outages when necessary for replacing existing wiring systems with  
new wiring systems. When that "cutting-over" has been successfully accomplished,  
remove related wiring that has been abandoned.  

2. Carefully coordinate work and system shutdowns in advance with Owner's  
Representative, and with affected trades so that normal building activities and other  
construction trades are minimally affected. Perform electrically related construction work,  
which will affect an occupied area (including those which are located outside the  
immediate area of project work) at special times as directed by Owner's Representative  
in field.  

3. Provide work in a manner that ensures existing systems and components remain fully  
operational in occupied spaces during occupied periods.  

4. Provide and maintain temporary partitions and dust barriers adequate to prevent the  
spread of dust and dirt to adjacent finished areas and other system components. Protect  



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

EXISTING CONDITIONS 260505 - 2 

adjacent installations during cutting and patching operations. Remove protection and  
barriers after demolition operations are complete.  

5. Interim Air Quality (IAQ) Work: Prevent airborne dust and particulate matter resulting  
from electrical work from entering occupied spaces, and from entering air intakes to  
operating HVAC systems. Make required electrical openings through walls and floors  
immediately prior to installation of work. Properly and permanently seal electrical  
openings immediately after installation of work. Provide temporary seals for applications  
where penetrations are made but cannot be permanently sealed within four hours. Meet  
with HVAC installer to determine special IAQ requirements, related to execution of  
electrical work, that may apply to this project. Cooperate fully with HVAC IAQ  
requirements that affect electrical work and are affected by electrical work.  

1.2 EXISTING POWER DISTRIBUTION EQUIPMENT  

A. This subsection applies for adding components to existing power distribution equipment. Unless  
specifically indicated otherwise on drawings or in specifications provide new breaker in  
instances where new circuits or feeders are shown connected to existing circuit breaker type  
power distribution equipment.   
1. Provide factory-assembled, molded-case circuit breakers of frame sizes, characteristics,  

and ratings including RMS symmetrical interrupting ratings required. Provide breakers  
with permanent thermal and instantaneous magnetic trip, and with fault-current limiting  
protection, ampere ratings as indicated. Construct breakers for mounting and operating in  
any physical position, and operating in a minimum ambient temperature of 40 deg C.   
Provide breakers with mechanical screw type removable connector lugs, AL/CU rated. All  
branch circuit breakers shall be full ambient compensated thermal magnetic molded case  
with quick-make and quick-break action and positive handle trip indication, both on  
manual and on automatic operation.  

2. Breakers shall be of the over-the-center toggle operating type with the handle going to a  
position between "on" and "off" to indicate automatic tripping. All circuit breakers shall be  
full size.  Do not use “tandem" or "split" breakers. All multi-pole breakers shall have  
internal common trip with all load side box lugs of one breaker in the same gutter.  All  
circuit breakers shall have sealed cases to prevent tampering.  

3. All 15 and 20 ampere branch circuit breakers shall be UL Listed as SWD (switching duty).  
All 15-70 ampere branch circuit breakers shall be HACR Type. All branch circuit breakers  
serving all ballasted (fluorescent/HID) lighting loads shall be HID rated. Provide handle  
lock-on devices of the non-padlocking type for life safety, special systems and other  
essential circuits.  

B. Provide components that are manufactured by the same manufacturer as the existing  
equipment in which they will be installed, and that are intended by the manufacturer to be  
installed in said equipment. Provide components with fault current (A.I.C.) ratings that meet or  
exceed the ratings of the existing power distribution equipment. In existing buildings where fault  
current values are not indicated on drawings, coordinate with existing “upstream” distribution  
equipment, and provide equipment AIC ratings that meet or exceed same.  

C. Determine which existing branch circuits must remain active.  Reconnect (or maintain in  
operation as applicable) and schedule them.  Completely re-type panelboard directories for  
panelboards affected by this project using accurate “as-built” information. Where applicable for  
multi-wire branch circuits that are reused to feed new or replacement equipment designated on  
drawings, replace existing single-pole breakers with multi-pole breakers compliant with NFPA  
70. Where applicable ensure that reconnected shared neutrals are properly balanced with the  
correct phase conductors. Where applicable, provide correct color-coding for insulation of  
reconnected conductors in a manner compliant with NEC. All specific scheduling shown on  
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drawings is shown to indicate new branch circuiting requirements.  Exact numbering sequence  
of circuits shall be determined by this contractor in field after this contractor has made  
adjustments as may be necessary for load balancing.  

1.3 PRE-EXISTING CODE VIOLATIONS  

A. Inspect existing electrical work in areas accessed under this project and bring into compliance  
with current NEC. This applies only to the extent that such work is uncovered in the immediate  
project areas affected by construction activities, and only to the limited extent that it applies to  
pre-existing general installation methods such as missing J.B. plate, open J.B. knockout, minor  
conduit re-anchoring and minor exposed wiring/connections. If more extensive code or safety  
violations are discovered, immediately bring them to the attention of the Owner's  
Representative (detailed in writing) along with proposed cost for corrections and impact (if any)  
on the construction schedule.  

1.4 INTERIM LIFE SAFETY WORK  

A. Provide interim electrical fire alarm and life safety protection in demolition and construction  
areas as indicated below. Contact Design Professionals if further definition is needed.  
1. Provide temporary plastic covers for smoke detectors, obtained from smoke detector  

manufacturer or obtained from a third party and specifically approved for such use by  
smoke detector manufacturer, over existing smoke detectors within project area, and in  
adjacent areas that are exposed to construction-related dust or airborne particulates,  
during working periods. Remove covers after each shift.  

2. Provide temporary emergency egress lighting along egress routes affected by this  
project. Remove this work when no longer needed.  

3. Provide temporary emergency exit lighting along egress routes affected by this project.  
Remove this work when no longer needed.  

4. Provide temporary fire alarm system pull station if required to accommodate an egress  
route. Remove this work when no longer needed.  

5. Provide temporary fire alarm system audio/visual annunciation devices along all affected  
egress routes. Remove this work when no longer needed.  

1.5 DEMOLITION  

A. Where the term “demolition” is used herein, interpret it to mean “demolition” or “selective  
demolition” as applicable.  
1. Provide electrical demolition work as required to accommodate project demolition and as  

required to accommodate new construction.  
2. Disconnect and remove work to be abandoned, and as required to accommodate work of  

other trades, in areas affected by this project unless specifically noted otherwise on plans  
or determined otherwise during pre-demolition survey.  

3. Remove accessible abandoned, inactive and obsolete raceway systems. Remove  
abandoned, inactive and obsolete wiring and controls.  Remove abandoned, inactive and  
obsolete equipment, luminaires and devices.  Abandoned raceways embedded in floors,  
walls, and ceilings may remain if such materials do not interfere with new installations.   
Remove abandoned electrical materials above accessible ceilings.  

4. Remove related abandoned unused raceway back to the nearest respective "upstream"  
junction box that remains active even if outside of the confines of the project area.  
Remove abandoned unused wiring back to its source even if sources are outside the  
confines of the project area.  

5. Rework and extend raceway and wiring as required to accommodate new or relocated  
work.  
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6. Locate, identify, and protect electrical services passing through demolition areas and  
serving other areas outside the demolition limits.  Maintain services to areas outside  
demolition limits.  When services must be interrupted, install temporary services.  

7. It is recognized that there may be some conduit systems rendered inactive by demolition,  
causing disconnection of "downstream" outlets, etc. Investigate these types of conditions  
(for all systems) prior to demolition. Provide necessary corrective electrical work prior to  
demolition to ensure that such "downstream" devices remain permanently active  
throughout demolition, during new construction, and after project completion.  

8. Perform cutting and patching required for demolition and admission of new work, and  
restore to neatly match surrounding surfaces, including fire/smoke ratings.  

9. Coordinate work carefully with Owner’s Representative prior to beginning electrical  
demolition work.  

10. Maintain (or reconnect if applicable) remaining wiring.  
11. Remove and relocate wiring, devices, conduit, etc. that conflict with construction related  

work of other trades as necessary to accommodate new work of respective trade.  
12. Provide electrical disconnections, and reconnections where applicable, for equipment to  

be removed (or relocated) by other trades.  
13. Refer to Owner’s Representative for disposal instructions for abandoned electrical  

materials removed during demolition and thereafter.  Neatly store electrical materials that  
the Owner elects to retain at the site as designated by the Owner's Representative.  
Legally dispose of materials that the Owner elects not to retain.  

14. Disconnect and remove electrical materials designated for salvage (removal and reuse,  
or for turning over to Owner) undamaged. Disconnect and remove wiring and "whips"  
from equipment terminal points.  

15. Clean components to be reused inside and out, and reinstall where indicated on  
drawings.  Modify and extend related existing wiring in conduit accordingly.  

16. Carefully transport salvaged electrical materials to a protected on-site storage location as  
directed in field and neatly store them grouped by system type.  

END OF SECTION 260505  
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. For each type of conductor and cable.  

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with require-
ments, provide product by one of the manufacturers listed below, or by an NRTL listed equiva-
lent manufacturer. 
1. Alcan Products Corporation; Alcan Cable Division. 
2. Alpha Wire. 
3. Belden Inc. 
4. Encore Wire Corporation. 
5. General Cable Technologies Corporation. 
6. Southwire Incorporated. 
7. American Insulated Wire Corp 
8. Republic Wire 

B. Conductor Insulation and Multiconductor Cables:  Comply with NEMA WC 70/ICEA S-95-658.  
Refer to Part 3 of this section for allowable types specific to this project. 

C. MC Cable (Metal-Clad): 
1. Provide Type MC Cables that are minimum 90 degrees C rated, with components and 

fittings listed for grounding, compliant with NEC Articles 250 and 330. 
2. Provide cable formed from continuous length of spirally wound, interlocked zinc coated or 

galvanized (inside and outside) strip steel or aluminum jacket.  Provide cables with full 
parity insulated equipment ground conductor. 

3. Provide compatible steel fittings with integral red plastic insulated throat bushings, com-
pliant with NEC 330. 

D. Variable Frequency Controller / Variable Frequency Drive Cable (VFC/VFD): Comply with UL, 
UL 1277, UL 1685, and NFPA 70 for Type TC-ER cable. Provide type TC-ER with oversized 
crosslinked polyethylene insulation, spiral-wrapped foil plus 85 percent coverage braided 
shields and insulated full-size ground wire, and sunlight- and oil-resistant outer PVC jacket. 

2.2 CONNECTORS AND SPLICES 

A. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with require-
ments, provide products by one of the manufacturers listed below, or by an NRTL listed equiva-
lent manufacturer. 
1. AFC Cable Systems, Inc. 
2. Gardner Bender. 

http://www.specagent.com/LookUp/?uid=123456817811&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836323&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836324&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836326&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802855&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802857&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802858&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836326&mf=04&src=wd
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3. Hubbell Power Systems, Inc. 
4. Ideal Industries, Inc. 
5. Ilsco; a branch of Bardes Corporation. 
6. NSi Industries LLC. 
7. O-Z/Gedney; a brand of the EGS Electrical Group. 
8. 3M; Electrical Markets Division. 
9. Tyco Electronics. 
10. Square D, a Schnieder Electric Company 
11. Thomas & Betts 
12. Arrow-Hart Div, Crouse-Hinds Co 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. Use connectors with temperature ratings equal 
to or greater than those of the wires upon which used. 

PART 3 - EXECUTION 

3.1 APPLICATIONS AND INSTALLATION 

A. Feeders: Refer to Feeder Schedule on drawings. 

B. Branch Circuits:  Stranded copper conductors. 

C. Where applicable for electrical equipment connections for aluminum wiring, provide the follow-
ing supplemental requirements and work regardless of who furnishes the equipment or what 
type of equipment is affected. 
1. Review equipment submittals, installation documents and nameplates to determine if 

there are any warranty or UL limitations regarding copper versus aluminum wiring con-
nections at equipment. 

2. If there are any limitations, provide local non-fused disconnect at or near equipment (ex-
ternal to the equipment) and terminate aluminum conductors to the line side terminals of 
the disconnect switch. Provide copper conductors from load side terminals of the discon-
nect switch to the respective equipment factory disconnect or terminals as applicable. 

3. Provide UL-Listed AA-8000 series compact-stranded conductors with insulation type 
compliant with specifications, prevailing codes and end-use equipment manufacturer re-
quirements. Provide appropriately UL-Listed connectors as recommended by conductor 
manufacturer. Use oxide inhibitor in each splice, termination, and tap for aluminum con-
ductors. 

D. Unless otherwise noted on drawings, provide conductor insulation rated at 600VAC and 90 de-
grees C. Provide wire, cable and connectors suitable for the temperature, conditions and loca-
tion where installed. Provide THHN/THWN insulation for conductors 500 kcmil and larger, and 
for conductors # 8 AWG and smaller. Provide THW or THHN/THWN insulation for other sizes 
as appropriate for the locations where installed.  Provide XHHW-2 insulation for wiring below 
grade and for wiring subject to moisture conditions. 

E. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application. Provide with full parity 
sized insulated equipment ground conductor. Only use Portable Cord for flexible pendant leads 
to outlets, equipment where indicated, and only where permitted by NEC, by local authority hav-
ing jurisdiction. Confirm application and color, case by case, with Design Professional. 

http://www.specagent.com/LookUp/?uid=123456802859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836327&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836328&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836329&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817813&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817814&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802860&mf=04&src=wd
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F. Grounded (“Neutral”) Conductors: Provide dedicated parity sized grounded (“neutral”) conductor 
for each branch circuit phase conductor fed from 15-ampere and 20-ampere branch circuit 
breakers. Provide grounded (“neutral”) conductor in all lighting control device (switch, dimmer, 
occupancy sensor, etc.) wall outlet boxes, even if not immediately used. Provide grounded 
(“neutral”) conductor for all multi-pole feeders. Provide grounded (“neutral”) conductor(s) for all 
multi-pole feeders and branch circuits unless this contractor determines in field that the affected 
load(s) will never have need for a grounded (“neutral”) conductor and NEC does not mandate 
otherwise. 

G. Complete raceway installation between conductor and cable termination points prior to pulling 
conductors and cables. Use manufacturer UL approved pulling compound or lubricant where 
necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manu-
facturer's recommended maximum pulling tensions and sidewall pressure values. Use pulling 
means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage 
cables or raceway. 

H. Install wire in raceway unless specifically permitted otherwise in this specification section, under 
other Division 26 sections, or on electrical drawings. Identify each spare conductor at each end 
with identity number and location of other end of conductor, and identify as spare conductor. 
Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. Install exposed 
cables parallel and perpendicular to surfaces of exposed structural members, and follow surface 
contours where possible. 

I. Do not pull wire until raceways are complete, plastering is complete, and raceways are free of 
moisture. Install joints and splices only at NEC approved panels, accessible junction boxes, or 
accessible outlet boxes.  Pull conductors simultaneously where more than one is being installed 
in same raceway. Use UL listed pulling compound or lubricant, where necessary to prevent 
damage to conductors. Use pulling means, including fish tape, cable, rope, and basket weave 
wire/cable grips that will not damage cables and raceways. Do not use rope hitches for pulling 
attachment to wire or cable. Conceal work in finished spaces. 

J. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 
Use of synthetic or plastic “tie-wraps”, “zip ties”, “wire ties” and similar products are not permit-
ted as a permanent means of anchoring, securing, supporting or otherwise installing any cables, 
conductors, conduits, raceways, devices, equipment or other electrical work. 

K. Neatly dress work. Install work parallel and perpendicular to surfaces and exposed structural 
members, and follow surface contours where possible. Keep conductor splices to minimum.  In-
stall splice and tap connectors that possess equivalent, or better, mechanical strength and insu-
lation rating than conductors being spliced. Use splice and tap connectors that are compatible 
with conductor material. Install wires continuous from outlet to outlet. Provide insulation value of 
joints at least 100 percent more than that of the wire insulation. Provide adequate length of con-
ductors within electrical enclosures, and train the conductors to terminal points with no excess. 
Bundle multiple conductors, with conductors larger than #10 AWG cabled in individual circuits. 
Make terminations so there is no bare conductor at the terminal. 

L. De-rate cables per NFPA 70 where bundled, where passing through insulation, and where oth-
erwise required to be compliant with NFPA 70 based on field conditions and/or means and 
methods that will be used. De-rate conductors per NFPA 70 where required based on quantities 
of conductors within raceways, and where otherwise required to be compliant with NFPA 70 
based on field conditions and/or means and methods that will be used. 
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3.2 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-tight-
ening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B. Make splices, terminations, and taps that are compatible with conductor mate-
rial and that possess equivalent or better mechanical strength and insulation ratings than 
unspliced conductors. Install conductor at each outlet with at least 8 inches of slack. 

B. Provide complete assembly of materials for each type of required electrical connection, includ-
ing but not limited to, pressure connectors, terminal (lugs), electrical insulating tape, heat shrink-
able insulating tubing, cable ties, solderless wire-nuts, and other items and accessories as 
needed to complete splices and terminations of types indicated. 

C. Unless otherwise indicated, provide wires/cables (conductors) for electrical connections that 
match, including sizes and ratings, of wires/cables that are supplying electrical power.  Provide 
copper conductors with conductivity of not less than 98% at 90 degrees. Provide factory splice 
kits (U.L. approved for submersion in water and direct burial) for wire splicing in outdoor grade, 
or slab on grade, junction boxes and for all other wet locations. 

D. Provide electrical connectors and terminals that mate and match, including sizes and ratings, 
with equipment terminals, and that are recommended by equipment manufacturer for intended 
applications. Connect wires #6 AWG and larger to panels and apparatus by means of approved 
lugs or connectors large enough to enclose all strands of the conductors. Provide solderless 
type connectors 

E. Connect electrical power supply conductors to equipment conductors in accordance with equip-
ment manufacturer's written instructions and wiring diagrams. Mate and match conductors of 
electrical connections for proper interface between electrical power supplies and installed equip-
ment. Cover splices with electrical insulating material to achieve insulation at least 100 percent 
in excess of electrical insulation rating of those conductors being spliced. Prepare cables and 
wires, by cutting and stripping covering armor, jacket, and insulation properly to ensure uniform 
and neat appearance where cables and wires are terminated. Exercise care to avoid cutting 
through tapes which will remain on conductors. Do not "ring" copper conductors while skinning 
wire. 

F. There may be cases where circuit or feeder conductor sizes are too large or too small to fit into 
the lugs normally supplied with the power distribution equipment or end-use equipment, due to 
circumstances such as increasing conductor sizes to offset voltage drop, unusual breaker frame 
sizes, type of conductors used, etc. In such cases provide appropriate factory lug kits for af-
fected equipment if recommended by manufacturer; elsewhere provide insulated butt-splices 
with tails sized to fit respective lugs. 

G. Ground metal frames of portable and stationary direct-wired electrically operated equipment by 
connecting frames to the circuit equipment grounding conductor and to grounded metal race-
way. Provide necessary electrical connections between the specified equipment and junction 
boxes, disconnect switches, and starters near equipment with flexible metallic conduit and 
matched connectors. Do not expose flexible conduit in finished areas. 

3.3 CONDUCTOR SIZING 

A. Conductor sizes indicated in Division 26 documents are based on copper unless specifically in-
dicated otherwise on single-line diagram on drawings.  
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B. Provide minimum #12 AWG conductor size, unless specifically indicated otherwise on drawings. 

C. Unless specifically indicated otherwise on drawings, provide grounded (“neutral”) conductors 
that are at least parity-sized with corresponding phase/line conductors for all applications.  

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. For each type of ground rod, bar and connection type. 

1.2 QUALITY ASSURANCE 

A. Provide Electrical Components, Devices, and Accessories listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application. 
Comply with UL 467 for grounding and bonding materials and equipment. Comply with 
ANSI/TIA/EIA-607, “Commercial Building Grounding and Bonding Requirements for Telecom-
munications.” Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General: Except as otherwise indicated, provide copper electrical grounding and bonding sys-
tems and materials with assembly of materials including but not limited to cables/wires, con-
nectors, solderless lug terminals, grounding electrodes and plate electrodes, bonding jumper 
braid, and additional accessories needed for a complete installation.  Where materials or com-
ponents are not indicated, provide products that comply with NEC, UL, and IEEE requirements, 
and with established industry standards for those applications indicated. Utilize compatible me-
tallic materials throughout system to eliminate galvanic action. 

B. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with re-
quirements, provide conductors and connectors as specified in Section 260519. Subject to be-
ing equivalent and subject to compliance with requirements, provide other grounding related 
materials by Erico (as a standard of quality), or other equivalent available manufacturers where 
not otherwise specified in Division 26. 

2.2 CONDUCTORS AND CONNECTORS AND ELECTRODES 

A. For insulated conductors, provide copper or tinned-copper wire or cable insulated (green-
colored) conductors, insulated for 600 V unless otherwise required by applicable Code or au-
thorities having jurisdiction. For bare copper conductors, provide: Solid Conductors, ASTM B 3; 
Stranded Conductors, ASTM B 8; Tinned Conductors, ASTM B 33. 

B. Provide connectors listed and labeled by an NRTL acceptable to authorities having jurisdiction 
for applications in which used and for specific types, sizes, and combinations of conductors and 
other items connected. Provide copper or copper alloy bolted connectors for conductors and 
pipes, pressure type with at least two bolts. Provide clamp type pipe connectors, sized for pipe. 
Use exothermic-welding kits of types recommended by kit manufacturer for materials being 
joined and installation conditions. 
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C. Provide copper-bonded steel (copper molecularly bonded to nickel-sealed high-strength steel 
core) ground rods, 3/4 inch in diameter by 10 feet in length (sectional rods may be used when 
rods are longer than 10 feet). Provide sheet copper plate electrodes that are 20-gage by 36" by 
36", made from high-conductivity sheet, with cable attachments (minimum quantity of 2), sized 
for cables as necessary to fulfill project grounding requirements, where ground rods cannot or 
should not be used. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Provide green-colored insulation, unless indicated otherwise. Provide solid conductors for No. 8 
AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicat-
ed. Provide bare copper conductors below grade, No. 2/0 AWG minimum.  Provide tinned con-
ductors in corrosive areas. Where to be installed underground, bury at least 36 inches below 
grade. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors as required by NFPA 70 and as otherwise re-
quired. Install insulated equipment grounding conductors with the following items, in addition to 
those required by NFPA 70: all feeders; all branch circuits; expansion couplings; flexible race-
way runs. 

B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humid-
ifiers, and other duct electrical equipment.  Bond conductor to each unit and to air duct and 
connected metallic piping. 

C. Water Heaters:  Install a separate insulated equipment grounding conductor to each water 
heater.  Bond conductor to heater units, piping, connected equipment, and components. 

D. Heat-Tracing Cables:  Install a separate insulated equipment grounding conductor for bonding 
to each heat-tracing cable. 

E. Antifrost Heating Cables:  Install a separate insulated equipment grounding conductor for bond-
ing to each antifrost cable. 

F. Lighting Poles and Standards Supporting Outdoor Lighting Fixtures:  Provide grounding elec-
trode and a separate insulated equipment grounding conductor in addition to grounding conduc-
tor installed with branch-circuit conductors. 

3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 
1. Where protecting a grounding electrode conductor (GEC) from physical damage with rig-

id, non-metallic conduit (RNC) use schedule 80 PVC as the raceway. 
2. The structural frame of the building shall not be used as an equipment grounding conduc-

tor. 
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B. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. Bond straps directly to basic structure, 
taking care not to penetrate any adjacent parts. Install bonding so vibration is not transmitted to 
rigidly mounted equipment. Use exothermic-welded connectors for outdoor locations; if a dis-
connect-type connection is required, use a bolted clamp. 

C. Ground Rods:  Drive rods until tops are at least 2 inches (50 mm) below finished floor or final 
grade unless otherwise indicated. Interconnect ground rods with grounding electrode conductor 
below grade and as otherwise indicated.  Make connections without exposing steel or damaging 
coating if any. For grounding electrode system, install at least three rods spaced at least one-
rod length from each other and located at least the same distance from other grounding elec-
trodes, and connect to the service grounding electrode conductor. Use driving sleeves or cou-
plings when driving ground rods into the earth. 

D. Ground Plates:  Provide copper ground plates where ground rods cannot be used. Provide con-
nections to ground electrodes at a point not less than 1 foot below grade level, and not less than 
2 feet away from footings and foundations. Weld grounding conductors to underground ground-
ing electrodes where mechanical connections cannot, or should not, be utilized. Interconnect 
ground plates with grounding electrode conductor below grade and as otherwise indicated.  
Make connections without exposing steel or damaging coating if any. 

E. Conductor Terminations and Connections: 
1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors except if otherwise indicated. 
3. Connections to Structural Steel:  Welded connectors. 

F. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building.  Connect grounding conductors to main metal water service pipes; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange using one of 
the lug bolts of the flange.  Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting.  Bond metal grounding conductor conduit or 
sleeve to conductor at each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water me-
ters.  Connect to pipe with a bolted connector. 

3. Gas Piping: Bond each above ground portion of gas piping system downstream from 
equipment shutoff valve. 

G. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of as-
sociated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond across 
flexible duct connections to achieve continuity. 

H. Separately Derived System Grounding  
1. Ground and bond each separately-derived system neutral to room ground busbar, to ef-

fectively grounded structural steel member, to effectively grounded metallic water pipe, 
and to separate grounding electrode system as required per NFPA 70 and as applicable. 

2. Provide an enclosed single ground busbar at derived electrical system locations, bonded 
to the enclosure, and bonded to derived system ground with full parity sized green insu-
lated ground conductor (sized same as derived system ground conductor). Provide quan-
tity and sizes of lugs on these busbars as required to accommodate bonding to derived 
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system ground and other grounding requirements set forth in project manual and in 
NFPA 70. Provide UL listed lugs for use with copper and aluminum conductors. 

I. Grounding Requirements for Adjoining and Adjacent Structures 
1. This subsection applies for any building structure of any kind that adjoins another in any 

way, including portions of common buildings that “adjoin” via expansion joints, as well as 
adjacent abutting structures. 

2. Bond new concrete columns using minimum #3/0 AWG below-grade copper conductors. 
For steel construction, bond together every other steel perimeter column to those of adja-
cent and adjoining structures. Provide minimum surface contact area of eight square 
inches, welded securely to clean areas of the steel, for structural steel bonding plates 
(equivalent bolting methods are acceptable only if means and methods are in strict com-
pliance with directives obtained from the project Structural Engineer). Provide minimum 
#3/0 AWG copper bonding jumper between bonding plates with sufficient slack to allow 
for building expansion and movement. Install this work above accessible ceilings or in 
other accessible non-public areas. 

3. Provide an earth ground at every other new column in all directions. Adjacent columns 
may be earth-grounded at one of the columns instead of both, at column groups that are 
bonded together.  

3.4 LABELING 

A. Install labels at the telecommunications bonding conductor and grounding equalizer and at the 
grounding electrode conductor where exposed. The labels or text shall be green. Label Text:  
"GROUND SYSTEM - If this connector or cable is loose or if it must be removed for any reason, 
notify the facility manager." 

3.5 FIELD QUALITY CONTROL 

A. Tests and Inspections: 
1. Inspect, test and adjust components, assemblies, and equipment installations, including 

connections. After installing grounding system but before permanent electrical circuits 
have been energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, electri-
cal connections with a calibrated torque wrench according to manufacturer's written in-
structions. 

3. Test continuity of each conductor. Test completed grounding system at service discon-
nect enclosure grounding terminal/bar, and at each location where a maximum ground-
resistance level is specified or as required to verify integrity of grounding electrode sys-
tem.  Make tests at ground rods before any conductors are connected.  

4. Measure and report measured ground resistances that exceed 3 ohms. If resistance to 
ground exceeds specified values, notify Design Professional promptly and include rec-
ommendations to reduce ground resistance. After review and comment by Design Pro-
fessional, take appropriate action to reduce resistance to specified values, by driving ad-
ditional ground rods or installing additional ground plates or chemically treating adjacent 
soil, or providing chemical ground rods or combinations thereof. Then retest to demon-
strate compliance. 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 5 

5. Installed components will be considered defective if it does not pass tests and inspec-
tions. Correct malfunctioning work on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new work and retest. Prepare test and inspection re-
ports.  Include notation of deficiencies detected, remedial action taken, and observations 
after remedial action. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL  

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. For equipment and conduit/raceway supports and assemblies.  

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly.  Construct with 9/16" dia. holes, nominal 2" o.c. on top surface, with standard factory 
finish, and with the all necessary fittings which mate and match with U-channel. Select channel 
dimensions for applicable load criteria.  Metallic Coatings shall be hot-dip galvanized after fabri-
cation and threading, and applied according to MFMA-4. Subject to compliance with require-
ments, manufacturers offering products that may be incorporated into the Work include, but are 
not limited to, the following: 
1. Allied Tube & Conduit 
2. Caddy 
3. Cooper B-Line, Inc.; a division of Cooper Industries 
4. ERICO International Corporation 
5. GS Metals Corporation 
6. Hilti 
7. Powers 
8. Thomas & Betts Corporation 
9. Unistrut; Tyco International, Ltd. 
10. Wesanco, Inc. 
11. Perma-Cote 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported. 
1. Riser clamps for supporting rigid metal conduit; galvanized steel; with 2 bolts and nuts, 

and 4" ears. 
2. Clevis hangers:  For supporting rigid metal conduit; galvanized steel; with 1/2" dia. hole 

for round steel rod. 
3. Galvanized steel clamps; 1/2" rod size. 
4. Galvanized steel clamps, 1-1/4" x 3/16" stock; 3/8" cross bolt; flange width 2". 
5. One-hole conduit straps for supporting 3/4" rigid metal conduit; galvanized steel. 
6. Two-hole conduit straps for supporting 3/4" rigid metal conduit, galvanized steel; 3/4" 

strap width; and 2-1/8" between center of screw holes. 
7. Offset conduit clamps for supporting rigid metal conduit; galvanized steel. 

D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in 

http://www.specagent.com/LookUp/?uid=123456802891&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817835&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802892&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802893&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802894&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817836&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802895&mf=04&src=wd
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riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as re-
quired to suit individual conductors or cables supported.  Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their 
supports to building surfaces include the following. 
1. Products: Subject to compliance with requirements, manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, the following: 
a. Cooper B-Line, Inc.; a division of Cooper Industries. 
b. Empire Tool and Manufacturing Co., Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
e. MKT Fastening, LLC. 
f. Simpson Strong-Tie Co., Inc. 

2. Capacities:  Provide materials and installed systems with tension, shear, and pullout ca-
pacities appropriate for supported loads and building materials in which used, plus 100% 
safety factor. 

3. Adverse and/or Corrosive Environment Areas:  Provide stainless steel anchors. Provide 
hot-dipped galvanized (after fabrication) product and material versions of what is speci-
fied in this section for steel hangers, supports, systems, etc. (supported from stainless 
steel anchors), unless stainless steel is specified or otherwise indicated. Such applica-
tions and areas include, but are not limited to:  
a. Outdoors. 
b. Coolers/Freezers. 

4. Mechanical-Expansion Anchors in Dry Conditioned Areas:  Insert-wedge-type, zinc-
coated steel, for use in hardened Portland cement Provide stainless steel anchors where 
located in areas subject to moisture or corrosion. 

5. Drop-In Anchors:  AISI Type 303 stainless steel, drop-in, shell or flush type, equivalent to 
Hilti HDI series. 

6. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

7. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for at-
tached structural element. 

8. Through Bolts:  Steel structural type, hex head, and high strength.  Comply with 
ASTM A 325. 

9. Toggle Bolts:  All-steel galvanized springhead type, minimum 3/16” x 4”. 
10. Hanger Rods:  Threaded steel, Galvanized steel rods; 1/2" minimum diameter. 
11. Clevis hangers:  For supporting rigid metal conduit; galvanized steel; with 1/2" minimum 

diameter hole for round steel rod. 
12. Galvanized steel rod reducing couplings:  1/2" x 5/8” minimum. 
13. Galvanized steel clamps:  1/2" minimum rod size; Galvanized steel clamps:  Minimum 1-

1/4" x 3/16" stock; minimum 3/8" cross bolt; minimum flange width 2". 
14. Hexagon nuts: Galvanized steel. 
15. Expansion anchors: Minimum 1/2". 

PART 3 - EXECUTION 

3.1 APPLICATIONS AND INSTALLATION 

http://www.specagent.com/LookUp/?uid=123456817840&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802901&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817841&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802903&mf=04&src=wd
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A. It shall be the responsibility of the electrical contractor to supervise the installation of and pay for 
all additional members, wood or metal and labor which may be required to support any type of 
permanent or temporary electrical apparatus employed in the execution of the electrical 
contractor's work.  Provide supports, anchors, sleeves and seals furnished as part of factory-
fabricated equipment as required. 

B. Coordinate layout and installation of equipment and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  
Maintain required workspace clearances and required clearances for equipment access doors 
and panels. 

C. Provide supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents, plus minimum 100% factor of safety. Provide equipment supports ca-
pable of supporting combined operating weight of supported equipment and connected systems 
and components. Provide rated strengths adequate in tension, shear, and pullout force to resist 
maximum loads calculated or imposed for this project, with a minimum structural safety factor of 
five times the applied force. 

D. Locate all structural elements within concrete prior to pre-drilling anchors. Contractor is 
responsible for repairing all damage to structural elements resulting from the scope of this work. 
Anchor hole dimensions shall be per manufacturer recommendations. Drill and install anchors to 
depths as recommended by respective anchor manufacturer. Select and apply anchor products 
based on collective weight being supported, plus 100% factor of safety. 

E. Comply with NECA 1 and NECA 101 for application and installation requirements of hangers and 
supports for electrical equipment and systems except if requirements in this Section are stricter.  

F. All electrically related work shall be supported directly from building structural members.  Electri-
cally related work shall not be supported from ductwork, ductwork hangers, ceiling supports, ex-
isting conduit supports, etc. Install supports with spacing’s indicated and in compliance with 
NEC requirements, including all requirements of Article 110.26.  Cut, fit, and place miscellane-
ous metal fabrications accurately in location, alignment, and elevation to support and anchor 
electrical materials and equipment. 

G. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. Field Welding: Comply with 
AWS D1.1/D1.1M. 

H. Touchup Painting:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop paint-
ing.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. Apply paint 
by brush or spray to provide minimum dry film thickness of 2.0 mils. For galvanized surfaces, 
clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to com-
ply with ASTM A 780. 

I. Install equipment and enclosures on walls with tops at uniform height unless otherwise indi-
cated, and by bolting units to structural wall or mounting on structural-steel channels bolted to 
wall.  For equipment and enclosures not at walls, provide freestanding structural-steel channel 
racks that are anchored to floor structure and overhead structure. 
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J. Use of synthetic or plastic “tie-wraps”, “zip ties”, “wire ties” and similar products are not permit-
ted as a permanent means of anchoring, securing, supporting or otherwise installing any cables, 
conductors, conduits, raceways, devices, equipment or other electrical work. Provide metal 
clamps, clips, etc. that are manufactured for use for respective applications where they are 
used. Use of perforated straps is not permitted. 

K. Route all conduits, raceways and cables (where applicable) parallel and perpendicular to build-
ing structural members.  Any and all noncompliant work installed by the electrical contractor 
shall be removed and reinstalled by the electrical contractor to the satisfaction of the Owner's 
Representative and the Design Professionals, at the expense of the electrical contractor.   

L. All fasteners, hangers and methods of hanging exposed work in finished areas shall be submit-
ted to the Owner's Representative for review before installation.  Fasteners shall be zinc-
coated, type, grade, and class as required for a neat finished installation. 

M. Space supports for conduits and raceways required by NFPA 70 as a minimum.  Minimum rod 
size shall be 1/4 inch in diameter. For multiple raceways or cables, install trapeze-type supports 
fabricated with steel slotted, sized so capacity can be increased by at least 100 percent in future 
without exceeding specified design load limits. Secure raceways and cables to these supports 
with two-bolt conduit clamps, single-bolt conduit clamps, or single-bolt conduit clamps using 
spring friction action for retention in support channel as applicable. 

N. Coordinate with installation of roof curbs, equipment supports, and roof penetrations as applica-
ble. Install work so that no raceway or cable is within six inches below roof deck(s). Suspend 
and support overhead electrical work from roof trusses and joists/joist girders only at panel 
points, at top chord only, unless otherwise indicated. 

O. Do not drill any concrete structural members or decks without prior case-by-case written approval 
of means and methods from Owner and Design Professionals. 

P. Support overhead hangers supported from poured-concrete decks using stainless steel threaded 
inserts, with approval of means and methods obtained from Owner and Design Professionals. 

Q. Field-verify lengths of stems, pendants, cables, suspensions, etc. for all suspended luminaires 
with Owner's Representative. 

R. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  Mini-
mum static design load used for strength determination shall be weight of supported compo-
nents plus 200 lb. or 100 percent factor of safety, whichever is greater. 

S. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods un-
less otherwise indicated by code. Use supported equipment manufacturer's setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. Install 
anchor bolts to elevations required for proper attachment to supported equipment. Install anchor 
bolts according to anchor-bolt manufacturer's written instructions. Provide female expansion an-
chors, and install studs and nuts after equipment is positioned. Torque bolts and nuts on studs 
to values recommended by equipment manufacturer. Provide bushings for floor-mounted equip-
ment anchors to allow for resilient media between anchor bolts/studs and mounting hole in con-
crete. Provide anchor bolt bushing assemblies for wall-mounted equipment to allow for resilient 
media where equipment and equipment-mounting channels are attached to wall. 
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1. To Wood:  Fasten with lag screws or through-bolts.  Provide Standard Grade, light-fram-
ing-size lumber of any species.  Number 3 Common or Standard Grade boards comply-
ing with WCLIB or AWPA rules, or Number 3 boards complying with SPIB rules.  Lumber 
shall be preservative treated in accordance with AWPB LP-2, and kiln dried to a moisture 
content of not more than 19 percent.  Provide marine grade products where subject to 
moisture conditions.  Provide Simpson Strong Tie (or equal) expansion screw anchors.  
Cut, fit, and place wood grounds, nailers, blocking, and anchorage accurately in location, 
alignment, and elevation to support and anchor electrical materials and equipment.  Se-
lect fastener sizes that will not penetrate members where opposite side will be exposed 
to view or will receive finish materials.  Make tight connections between members.  Install 
fasteners without splitting wood members.  Attach to substrates as required to support 
applied loads. 

2. To Wood Structural Members:  Provide bolts installed through members. 
3. To New Concrete:  Provide channel-type concrete inserts and bolt to inserts, or provide 

expansion anchors for applications where inserts are not practical. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. Holes for Expansion Anchors in Concrete:  Drill at locations and to depths that avoid rein-

forcing bars and other structural elements. Review proposed means, methods, locations, 
etc. in advance with Owner and Design Professionals. 

6. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 
fasteners on solid masonry units. 

7. To Steel:  Welded threaded steel studs complying with AWS D1.1/D1.1M, with lock wash-
ers and nuts, or beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-
69, clamped to flanges of beams or on upper truss chords of bar joists. 

8. To Light Steel:  Sheet metal screws. 
9. Items Mounted on Hollow Walls and Nonstructural Building Surfaces in finished areas:  

Provide blocking between studs behind finished wall surface. Mount equipment, devices 
and boxes with backs of enclosures flush to front of finished wall surface. 

10. Items Mounted on Hollow Walls and Nonstructural Building Surfaces in unfinished areas:  
Mount equipment on slotted-channel racks attached to substrate. 

T. Coordinate all work with all other trades prior to commencement of the work. Layout and install 
all electrical work in strict compliance with Chapter 1, Part B, Section 110.26 of the latest 
adopted edition of NFPA 70. Locations and routing that may be shown on plans are schematic 
and diagrammatic in nature. 

U. Fabricated Support Devices: 
1. Conform to the manufacturer’s recommendations for selection and installation of supports. 
2. Install individual and multiple (trapeze) raceway hangers and riser clamps as necessary to 

support raceways.  Provide U-bolts, clamps, attachments, and other hardware necessary 
for hanger assembly and for securing hanger rods and conduits. 

3. Support parallel runs of horizontal raceways together on trapeze-type hangers. 
4. Support individual horizontal raceways by separate pipe hangers.  Spring steel fasteners 

shall be used in lieu of hangers for 1-1/2 inches and smaller raceways above suspended 
ceilings only.   

5. For hanger rods with spring steel fasteners, use 1/4 inch diameter or larger threaded steel.  
Use spring steel fasteners that are specifically designed for supporting single conduits. 

6. Support exposed and concealed raceway within 1 foot of box and access fittings.  In 
horizontal runs, support at the box and access fittings shall be omitted where box or access 
fittings are independently supported and raceway terminals are not made with chase 
nipples or threadless box connectors. 
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7. In vertical runs, arrange supports so the load produced by the weight of the raceway and 
the enclosed conductors is carried entirely by the conduit supports with no weight load on 
the ends of the raceway. 

8. Miscellaneous supports: 
a. Support miscellaneous electrical components as required to produce the same 

structural safety factors as specified for raceway supports.  Install metal channel 
racks for mounting cabinets, pull boxes, junction boxes, and other devices. 

b. Support outlet boxes directly from the building structure or by bar hangers.  Where 
bar hangers are used, attach the bar to raceways on opposite sides of the box and 
support the raceway with an approved type of fastener not more than 24 inches from 
the box. 

c. Support junction boxes, pull boxes and other boxes directly from the building 
structure. 

9. Fastening: 
a. Fasten pathway products and associated supporting hardware securely to the 

building structure. 
b. Fasten by means of wood screws on wood, toggle bolts on hollow masonry units. 
c. Fasten by means of concrete inserts or expansion bolts on concrete or solid 

masonry. 
d. Fasten by means of bolts with lock washers and nuts, machine screws, welded 

threaded studs, or clamps on steel (spring-tension where applicable).   
e. Do not weld conduit, pipe straps, or items other than threaded studs to steel 

structures.   
f. In partitions of light steel construction, use sheet metal screws. 
g. When installing fasteners in concrete or CMU structures, do not cut, drill or damage 

reinforcing bars or other structural elements. 
h. Ensure that the load applied to any fasteners does not exceed 25-percent of the 

proof test load.  Use vibration-and shock-resistant fasteners for attachments to 
concrete slabs. 

i. Raceway supports:  Hanger spacing shall be as required for adequate support of 
the raceway, but in no case shall there be less than one hanger per 8 feet of raceway 
length. 

10. Locate all structural elements within existing concrete prior to pre-drilling or setting 
anchors. Contractor is responsible for repairing all damage to structural elements resulting 
from the scope of this work. 

3.2 CONCRETE BASES 

A. Provide dowel rods to connect concrete bases to concrete floors/slabs/substrates.  Unless oth-
erwise indicated, install dowel rods on maximum 18-inch centers around the full perimeter of 
concrete base.  

B. Provide epoxy-coated anchor bolts that extend through concrete base and anchor into structural 
concrete floor/slab/substrate, unless concrete bases are installed directly on grade. Place and 
secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and direc-
tions furnished with items to be embedded. Install anchor bolts to elevations required for proper 
attachment to supported equipment. 

C. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both di-
rections than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge 
of the base. Coordinate sizes and locations of concrete bases with actual equipment provided.  
Cast galvanized or stainless-steel anchor-bolt inserts into bases. 
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D. Outdoor bases shall be at least 6" thick and shall have straight and finished sides and a 1"-45 
degree chamfer at the top perimeter.  Perimeter of pads shall extend down below the frostline.  
Reinforcing steel bars shall be placed in both directions of the bases and a mesh overlay shall 
be provided.  Where required for supplemental support, provide lateral support work to adjacent 
wall(s). Provide concrete bases/housekeeping pads beneath all electrical power and systems 
distribution equipment that is slab or grade mounted or mounted within 6" of slab or grade. 

E. Unless indicated otherwise in specifications or on drawings, use minimum 3000-psi, 28-day 
compressive-strength concrete. Size and provide concrete bases so expansion anchors will be 
a minimum of 10 bolt diameters from the edge of the concrete base. 

F. Forms: As required for equipment pads or other special applications in field, provide forms 
made of steel, wood, or other suitable material of size and strength to resist movement during 
concrete placement, and to retain horizontal and vertical alignment until removal. Use straight 
forms, free of distortion and defects. Use flexible spring steel forms or laminated boards to form 
radius bends. Do not remove forms for 24 hours after concrete has been placed. Set forms to 
required grades and lines, rigidly braced and secured. Provide sufficient quantity of forms to al-
low continuous progress of work, and so that forms can remain in place at least 24 hours after 
concrete placement. Clean forms after each use, and coat with form release agent as often as 
required to ensure separation from concrete without damage. Form areas that involve termina-
tion of spare conduits below grade, or that involve continuation of conduits by others, accord-
ingly to accommodate easy future access to the ends of conduits for future extensions. 

G. Reinforcement: Cut bars true to length with ends square and free of burrs. Provide metal expan-
sion caps for one end of each dowel bar in expansion joints. Design caps with one end closed 
and a minimum length of 3" to allow bars movement of not less than 1", unless otherwise indi-
cated. Provide these for joining applications where continuous pouring cannot be accomplished. 

H. Concrete Placement: Remove loose material from subbase surface immediately before placing 
concrete. Check subbase and forms for line and grade before placing concrete. Moisten sub-
base if required to provide a uniform dampened condition at time concrete is placed. Place con-
crete using methods that prevent segregation of mix. Use splash boards to divert the flow of 
concrete away from the trench sides, and to avoid dislodging soil and stones. Coordinate with 
Owner's Representative at least 72 hours prior to placing concrete.  Line up concrete trucks as 
required to achieve one continuous pour where applicable. Do not backfill until a minimum of 48 
hours have passed. 

I. Concrete Finishing: Smooth surface by screeding after striking-off and consolidating concrete. 
Provide Class A finishing. Broom finish concrete pads, and aprons around pullboxes and struc-
tures. Protect concrete from damage until acceptance of work. Exclude traffic over affected ar-
eas for at least 14 days after placement. 

3.3 PLYWOOD EQUIPMENT BOARDS 

A. Plywood Equipment Boards:  Lumber shall be preservative treated in accordance with AWPB 
LP-2, and kiln dried to a moisture content of not more than 19 percent.  Provide plywood panels; 
APA C-D PLUGGED INT, with exterior glue; thickness as indicated, or if not indicated, not less 
than 3/4 inches deep.  Provide marine grade plywood where subject to moisture conditions. 
Provide Simpson Strong Tie (or equal) expansion screw anchors. 

B. Unless otherwise noted, boards shall be painted with two coats of good grade weatherproof flat 
gray non-conductive fire-retardant paint on all sides and edges (prior to mounting) and plumbed 
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in a true vertical position.  Provide nominal 1/2" rustproof spacers between back of plywood and 
wall. Cut, fit, and place plywood equipment boards accurately in location, alignment, and eleva-
tion to support and anchor electrical materials and equipment.  Select fastener sizes that will not 
penetrate members where opposite side will be exposed to view or will receive finish materials.  
Make tight connections between members.  Install fasteners without splitting wood members.  
Attach to substrates as required to support applied loads.  Maintain at least 4 inches from bot-
tom of plywood equipment boards and the finished floor surface. 

C. Unless directed otherwise in field, plywood equipment boards shall be 8 feet high by 3/4 inches 
deep by length shown on drawings (as dimensioned or as scaled) or length as required to ac-
commodate equipment if not indicated on drawings. Unless directed otherwise in field, provide 
plywood equipment boards for all indoor surface mounted panelboards and systems "head-end" 
equipment for all applications where located in mechanical or electrical rooms/areas and only 
where specifically shown on drawings for all other applications. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. For surface raceways, wireways, fittings, boxes, enclosures, and cabinets. 

B. Shop Drawings 
1. Coordination Drawings: Prior to commencing with any related work, submit routing plans 

drawn to scale coordinated with the other trades.  Drawing(s) shall include vertical and 
horizontal offsets, raceways sizes, equipment clearances, structural members, etc.  

C. Definitions 
1. EMT: Electric metallic tubing. 
2. FMC: Flexible metallic conduit. 
3. GRC/RMC: Galvanized rigid steel conduit. 
4. IMC: Intermediate metal conduit. 
5. LFMC: Liquid-tight flexible metallic conduit. 
6. RNC: Rigid nonmetallic conduit. 
7. Conduit/Raceway/Pathway: “Conduit”, “raceway”, “pathway” and similar terms shall be 

taken to mean “conduit” unless specifically indicated otherwise in project manual docu-
ments, or unless specifically directed otherwise in field by Owner or Design Profession-
als. All such terms shall be considered synonymous for the general purposes of installa-
tion means and methods. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Metal conduits, tubing, boxes and fittings shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application. Sub-
ject to compliance with requirements, manufacturers offering raceway, box and fitting related 
products that may be incorporated into the Work as applicable include, but are not limited to, the 
following: 
1. Allied 
2. Adalet. 
3. AFC Cable Systems, Inc. 
4. Allied Tube & Conduit; a Tyco International Ltd. Co. 
5. Anamet Electrical, Inc. 
6. Appleton Electric. 
7. Armorcast Products Company 
8. Arnco Corporation 
9. Baxter 
10. Bell Electric. 
11. Bowers. 
12. Cantex. 
13. Carlon. 

http://www.specagent.com/LookUp/?uid=123456802904&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817842&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802905&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802946&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802914&mf=04&src=wd
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14. Carson Industries LLC 
15. CDR Systems Corporation; Hubbell Power Systems 
16. CertainTeed Corp. 
17. Condux International, Inc. 
18. Cooper  
19. Eagle Electric Mfg Co., Inc. 
20. Efcor. 
21. EGS/Appleton Electric 
22. Electri-Flex Company. 
23. Erickson Electrical Equipment Company 
24. FSR 
25. General Electric Company 
26. Highline Products  
27. Hoffman; a Pentair company. 
28. Hubbell. 
29. Kraloy. 
30. Lamson & Sessions; Carlon Electrical Products 
31. LTV. 
32. Midland-Ross Corp. 
33. Milbank Manufacturing Co. 
34. Mono-Systems, Inc. 
35. NewBasis 
36. Niedax-Kleinhuis USA, Inc. 
37. Nordic Fiberglass, Inc 
38. Norwalk 
39. O-Z/Gedney; a brand of EGS Electrical Group. 
40. Oldcastle Precast, Inc.; Christy Concrete Products 
41. Panduit 
42. Pass and Seymour, Inc. 
43. Picoma Industries, a subsidiary of Mueller Water Products, Inc. 
44. Quazite 
45. RACO 
46. Regal. 
47. Republic Conduit. 
48. Robroy Industries. 
49. Siemens/ITE 
50. Southwire Company. 
51. Spring City Electrical Manufacturing Company 
52. Square D; a brand of Schneider Electric. 
53. Stahlin Non-Metallic Enclosures; a division of Robroy Industries 
54. Steel City. 
55. Synertech Moulded Products; a division of Oldcastle Precast, Inc. 
56. Tay-Mac 
57. Thepitt. 
58. Thomas & Betts Corporation. 
59. Walker/Wiremold/Legrand 
60. Western Tube and Conduit Corporation. 
61. Westinghouse/Cutler-Hammer 
62. Wheatland Tube Company; a division of John Maneely Company. 
63. Wiegmann (Hubbell-Wiegmann) 

http://www.specagent.com/LookUp/?uid=123456802947&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802916&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802917&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802922&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802936&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802906&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802937&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817848&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817846&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802940&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802923&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802920&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802952&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817843&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817860&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817844&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802907&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802908&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802909&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802943&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817849&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817858&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817861&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802910&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802911&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817845&mf=04&src=wd
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2.2 METAL CONDUITS, TUBING, AND FITTINGS 

A. EMT:  Comply with FS WW-C-563, ANSI C80.3 and UL 797. 

B. IMC:  Comply with ANSI C80.6 and UL 1242. 

C. GRC/RMC:  Comply with ANSI C80.1 and UL 6. Provide steel conduit, galvanized/fused to in-
side and outside walls of conduit and fittings after fabrication and after threading. 

D. FMC:  Comply with FS WW-C-566 and UL 1; zinc-coated steel. Provide flexible metal conduit 
formed from continuous length of spirally wound, interlocked zinc-coated or galvanized (inside & 
outside) strip steel. Provide conduit fittings for use with flexible steel conduit of threadless 
hinged clamp type, with insulated throats. Provide Straight Terminal Connectors consisting of 
one-piece body, female end with clamp and deep slotted machine screw for securing conduit, 
and male threaded end with locknut. Do not use 45-degree or 90-degree Terminal Angle Con-
nectors for flexible or water-tight flexible metal conduit in locations that will not be fully accessi-
ble after completion of construction. Provide full size green insulated ground wire for all applica-
tions, regardless of length.  

E. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360. 
1. Provide liquid-tight flexible metal conduit formed from continuous length of spirally 

wound, interlocked, double-wrapped hot-dipped zinc-galvanized (inside & outside) steel 
core. Provide liquid-tight jacket of flexible polyvinyl chloride (PVC) that is fully weather-
proof, flame-retardant, heat resistant, oil resistant, sunlight resistant and that resists heat, 
oil and chemical breakdown. 

2. Provide smooth-wall type jackets (not a corrugated look) for furniture whip (and similar) 
applications in indoor finished areas. 

3. Provide Liquid-Tight Flexible Metal Conduit Fittings compliant with FS W-F-406, Type 1, 
Class 3, Style G. Provide cadmium plated, malleable iron fittings with compression type 
steel ferrule and neoprene gasket sealing rings, with insulated throat.  

4. Provide Straight Terminal Connectors that are one-piece body, female ends with clamps 
and deep slotted machine screws for securing conduits, and male threaded ends with 
locknuts.  

5. Provide Terminal Angle Connectors that are 45-degree or 90-degree two-piece body 
construction with removable upper section, female end with clamp and deep slotted ma-
chine screw for securing conduit, and male threaded end provided with locknut. Do not 
use 45-degree or 90-degree Terminal Angle Connectors for flexible or water-tight flexible 
metal conduit in locations that will not be fully accessible after completion of construction.  

6. Provide full parity size green insulated ground wire for all applications, regardless of 
length.  

7. Provide installed LFMC systems using materials and installation methods that result in 
IP67 compliant. 

F. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B. 
1. EMT: Provide steel, galvanized or zinc-coated water/concrete-tight fittings; do not use 

die-cast fittings. Provide Compression type for outdoor applications, and applications in 
other wet locations. Provide Compression or set screw type for indoor applications. 

2. GRC/RMC: Zinc-Galvanized Steel (after fabrication/factory-threading), threaded (fused-
galvanized after threading.) 

3. Expansion Fittings:  Material to match conduit type, complying with UL 651, rated for en-
vironmental conditions where installed, and including flexible external bonding jumper. 
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4. Provide terminal conduit fittings with insulated throats, or plastic bushings for conduits 2" 
and larger where insulated throats may not be not readily available. 

5. Provide locknuts for securing conduit to metal enclosure with sharp edge for digging into 
metal, and ridged outside circumference for proper fastening. Provide screw type ground-
ing terminal for metal bushings of standard or insulated type. 

6. Provide miscellaneous fittings such as reducers, chase nipples, 3-piece unions, split cou-
plings, and plugs that are specifically designed for their particular application. 

7. Provide galvanized cast-metal (steel) conduit bodies of types, shapes and sizes as re-
quired to fulfill job requirements and NFPA 70 requirements. Construct conduit bodies 
with threaded-conduit-entrance ends, with removable covers, either cast or of galvanized 
steel, and with corrosion-resistant screws. 

G. Joint Compound for Threaded Conduit:  Approved, as defined in NFPA 70, by authorities having 
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect 
threaded conduit joints from corrosion and to enhance their conductivity. 

2.3 NONMETALLIC CONDUITS AND FITTINGS 

A. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated. 
Comply with NEMA TC 3 for fittings; match to conduit or tubing type and material. 
1. Provide electrical plastic conduit equal to Carlon Plus 40.  Provide heavy wall electrical 

plastic conduit that is Schedule 40, 90 degrees C rated, constructed of polyvinyl chloride, 
in conformity with NEMA TC-2, in conformity with NFPA 70 Article 354, and is UL listed 
and labeled for direct burial, concrete encasement, and above ground use. Provide con-
duit/duct accessories of types, sizes, and materials, complying with manufacturer's pub-
lished product information, which mate and match conduit and tubing. 

2. Provide Duct Spacers ("chairs") equal to Carlon #S288*L series for base spacers, and 
#S289*L series for intermediate spacers. 

3. Provide horizontal elbows for service entrance conduits that are maximum 45-degree. 
Provide minimum 24-inch radius. Provide larger minimum radius where indicated on 
drawings, or if directed in field. Provide multiple units as necessary to obtain required off-
set (i.e. provide two 45-degree elbows to obtain a 90-degree offset where needed). Pro-
vide 90-degree maximum elbows. 

4. Provide couplers, adapters, "O" rings, sealing, and other accessory components as re-
quired for a complete installation. Provide miscellaneous fittings that have been specifi-
cally designed and manufactured for their particular application. 

2.4 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Metal Product Description:  Provide sheet metal wireways, complying with UL 870 and 
NEMA 250, Type 1 for indoor applications and Type 3R for outdoor applications unless other-
wise indicated, and sized according to NFPA 70. Include covers, couplings, offsets, elbows, ex-
pansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with 
wireways as required for complete system.  
1. Provide screw-cover type for indoor applications, and flanged-and-gasketed type for out-

door applications unless otherwise indicated. Provide manufacturer's standard enamel 
finish. Protect sheet metal parts with rust inhibiting coating and baked enamel finish. Pro-
vide plate-finished hardware to prevent corrosion.  Protect screws installed toward inside 
of wireway, with spring nuts to prevent wire insulation damage. 

2. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. Provide elec-
trical wireways of types, grades, sizes, and number of channels for each type of applica-
ble service.  
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3. Provide lay-in wireways with hinged covers in accordance with UL 870, and with compo-
nents UL-listed, including lengths, connectors, and fittings.  Provide units that allow fas-
tening of hinged cover closed without use of parts other than standard lengths, fittings 
and connectors. Provide units capable of sealing cover in closed position with sealing 
wire. Provide wireways with knockouts. Provide wireway connectors suitable for "lay-in" 
conductors, with connector covers permanently attached so that removal is not neces-
sary to utilize the lay-in feature. Provide NEMA 3R units where used outdoors or in areas 
subject to moisture. 

B. Nonmetallic Product Description:  PVC, extruded and fabricated to required size and shape, and 
having snap-on cover, mechanically coupled connections, and plastic fasteners. 

C. Fittings and Accessories:  Couplings, offsets, elbows, expansion joints, adapters, hold-down 
straps, end caps, and other fittings shall match and mate with wireways as required for com-
plete system. 

2.5 SURFACE RACEWAYS 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers complying with UL 5.  Manu-
facturer's standard enamel finish in color selected by the Design Professional or Prime coated, 
ready for field painting, Design Professional’s choice. Provide factory fittings, dividers, clips, and 
other accessories as required for a neatly installed complete and operable installation. Provide 
factory-applied finish in color(s) and texture(s) as directed by Design professionals. Do not pro-
vide with cord & plug connection, hardwired only. 
1. Plugmold: Provide "plugmold" equal to Legrand #2000 series with single NEMA 5-15R 

receptacles on nominal 9-inch centers. 
2. Two-Piece Surface Raceway Systems For Communications Technology Voice And Data 

Outlets: Provide surface metal raceways, nominal 1-29/32 inches wide by 7/8 inches 
deep, equal to Wiremold #V2400 series (2-piece) for Communications Technology Voice 
and Data Outlets. Provide 2-3/4 inches deep surface mounted boxes for 2-gang Commu-
nications Technology Voice and Data Outlets, equal to Wiremold #V5744-2. 

2.6 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and cabinets 
installed in wet locations shall be UL listed and labeled for use in wet locations, including cover 
plates and doors. Boxes, enclosures, and cabinets installed in damp and areas subject to mois-
ture shall be UL listed and labeled for use in damp locations, including cover plates and doors. 
All other applications shall be UL listed and labeled for the location in which they are installed. 
Provide galvanized (after fabrication and after threading) boxes with galvanized or stainless-
steel accessories, hardware and cover plates. 

B. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A. Provide galva-
nized-coated flat rolled code-gage non-gangable sheet-steel outlet/junction/pull boxes, of 
shapes, cubic inch capacities, and sizes, including box depths as indicated, suitable for installa-
tion at respective locations. Construct outlet boxes with mounting holes and with cable and con-
duit-size knockout openings in bottom and sides where applicable. Provide boxes with threaded 
screw holes, with corrosion-resistant cover and grounding screws for fastening surface and de-
vice type box covers, and for equipment type grounding. Provide outlet box accessories as re-
quired for each installation, including box supports, mounting ears and brackets, wallboard 
hangers, box extension rings, fixture studs, cable clamps, and metal straps for supporting outlet 
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boxes, which are compatible with outlet boxes being used to fulfill installation requirements for 
individual wiring situations. Provide with stainless steel nuts, bolts, screws and washers. 

C. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, ferrous alloy, Type FD, with 
gasketed cover. Only use for special applications with prior case-by-case approval from Design 
Professionals. 

D. Luminaire Outlet Boxes:  Comply with outlet box specifications above; nonadjustable, designed 
for attachment of luminaire weight (50 lb, minimum) plus 100 percent factor of safety.  Outlet 
boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and 
marked for the maximum allowable weight, including 100 percent factor of safety. 

E. Small-Scale Paddle Fan Outlet Boxes:  Nonadjustable, designed for attachment of paddle fan 
weight, plus 100 percent factor of safety, 70 lb minimum. Paddle fan outlet boxes shall be listed 
and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended loca-
tion and application. 

F. Floor Boxes:  See Drawings and Section 262726 “Wiring Devices”. 

G. Box extensions used to accommodate new building finishes shall be of same material as re-
cessed box and shall extend to the finished wall surface. 

H. Bushings, knockout closures and locknuts: Provide corrosion-resistant box knockout closures, 
conduit locknuts and malleable iron conduit bushings, offset connectors, of types and sizes, to 
suit respective installation requirements and applications. 

I. Device Box Dimensions:  4 inches square by 1-1/2 inches deep or 4 inches square by 2-1/8 
inches deep, depending on device depths and wiring fill, with single-gang plaster/”mud” rings 
where only one device is being installed. Provide wider boxes for applications where more than 
two devices will be installed. Provide internal metal dividers where required under NFPA 70 for 
varying voltages, multiple circuits, etc. Gangable boxes (using multiple single-gang boxes to as-
semble multi-gang boxes) are prohibited. 

J. Hinged-Cover Enclosures:  Comply with UL 50 and NEMA 250, Type 1 for indoor applications 
and Type 3R for outdoor applications with continuous-hinge cover with flush latch unless other-
wise indicated, and with steel interior panels that are finished with manufacturer’s standard 
enamel. 
1. Metal Enclosures:  Stainless steel, or galvanized (after fabrication) steel, finished inside 

and out with manufacturer's standard enamel. 

K. Cabinets: 
1. Provide NEMA 250, stainless steel or Type 3R galvanized (after fabrication) steel boxes 

with removable interior panel and removable front, finished inside and out with manufac-
turer's standard enamel. Provide hinged door in front cover with flush stainless-steel latch 
and concealed stainless-steel hinge. Provide key latch to match panelboards. Provide 
metal barriers to separate wiring of different systems and voltage. Provide accessory feet 
where required for freestanding equipment. Nonmetallic cabinets shall be listed and la-
beled as defined in NFPA 70, listed by a qualified testing agency, and marked for intend-
ed location and application. 

L. Weathertight outlet boxes and covers: 
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1. Provide corrosion-resistant weathertight/raintight outlet wiring boxes, of types, shapes 
and sizes, including depth of boxes, with threaded conduit holes for fastening electrical 
conduit, suitably configured for each application, including face plate gaskets and corro-
sion-resistant plugs and fasteners.  Provide weathertight outlets for interior and exterior 
locations exposed to weather or moisture. 

2. Provide weatherproof covers that mount on a single gang horizontal or vertical (depend-
ing on application) junction box to ensure weather protection for a standard outlet. Pro-
vide covers that can mount on indoor or outdoor junction boxes and that include a weath-
erproof cover/base assembly with gasket, two universal inserts, and mounting hardware. 
Provide weatherproof cover that provides flexibility in installation. Provide covers that 
meet or exceed UL requirements for wet locations while in use, that meet requirements of 
NFPA 70 Article 410-57(b), and are minimum NEMA 3R rated. Provide weatherproof 
cover constructed of UV stabilized high impact polycarbonate material. Provide clear 
cover for the part that encloses the cord set, to allow visual inspection. Provide cover that 
meets agency requirements for cold impact at negative 60 degrees Fahrenheit (negative 
51 degrees C). Provide covers with useable inside depth to accommodate plug head. 
Provide assemblies for outdoor applications, unless indicated otherwise on drawings, and 
for indoor applications that serve permanent or extended-use cord & plug load connected 
equipment. 

3. Provide minimal profile assemblies that are rated NEMA 3R While In Use and that em-
ploy recessed box and cover design, equal to Thomas & Betts “Red Dot” series. Provide 
trim color(s) to match surrounding finished wall surface. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Raceway Fittings:  Compatible with (Listed accordingly) raceways and suitable for use and loca-
tion. 
1. EMT:  Comply with NEMA FB 2.10 and with requirements of these specifications. 
2. GRC/RMC and IMC:  Use threaded rigid steel conduit fittings unless otherwise indicated.  

Comply with NEMA FB 2.10. 
3. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply with 

NEMA FB 2.20. 

3.2 INSTALLATION 

A. General Installation. 
1. Minimum Raceway Size:  3/4-inch trade size. 
2. Install wire in raceway/conduit unless specifically permitted otherwise elsewhere in Divi-

sion 26 sections, or on drawings. 
3. Layout and install all electrical work in strict compliance with Chapter 1, Part B, Section 

110.26 of the latest adopted edition of NFPA 70. Locations and routing that may be 
shown on plans are schematic and diagrammatic in nature. 

4. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space sup-
ports for Conduits and raceways required by NFPA 70 as a minimum. 

5. Layout all proposed raceway routing, elevations, installation methods, etc. on coordina-
tion drawings and coordinate all proposed raceway routing with all affected trades prior to 
commencing with work. In addition, review the information with Owner and Design Pro-
fessionals for all areas where the raceways will be visible after completion of construc-
tion, to ensure a neatly organized installation occurs. Where raceways must be exposed 
in finished/regularly occupied areas, install them in a manner that minimizes detrimental 
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effects on room aesthetics. Install so raceways are as out of site as reasonably possible. 
For instance, where applicable for exposed work and if so directed by the Design Profes-
sionals or the Owner, make drops near corners, window casings, door casings, etc.  
Likewise, if a receptacle needs to be installed at the center of a wall, install the raceway 
down the wall in a corner of the room then transition and run horizontally to the outlet lo-
cation if so directed by the Design Professional or the Owner. Use compression fittings 
for EMT applications in these areas. Do not use strut or fasteners that stand off from wall 
for wall applications in these areas. Install exposed wall-mounted conduits tight to wall 
using one-hole straps for conduits 1-1/4 inches and smaller, and use two-hole straps for 
conduits 1-1/2 inches and larger. 

6. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless 
otherwise indicated.  Comply with NEMA FB 2.10. 

7. Do not install aluminum products in contact with, or near proximity to, concrete or earth. 
8. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F. 
9. Comply with NECA 1 and NECA 101 for installation requirements except where require-

ments on Drawings or in this article are stricter.   
10. Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies 

and number of floors. 
11. Locate all structural elements within concrete prior to pre-drilling anchors. Contractor is 

responsible for repairing all damage to structural elements resulting from the scope of 
this work. 

12. Provide fittings as needed for a complete installation. Provide locknuts for securing con-
duit to enclosures with ridged outside circumference for proper fastening. Provide miscel-
laneous fittings such as reducers, chase nipples, 3-piece unions, split couplings, and 
plugs that are specifically designed and intended for their particular application.  

13. Provide knockout closures to cap unused knockout holes where blanks have been re-
moved. 

14. Provide flexible connections or expansion fittings where all conduits cross building ex-
pansion joints. Coordinate exact quantity & location with Architectural plans prior to instal-
lation of work. 

15. Install electrical boxes in those locations that ensure accessibility to enclosed electrical 
wiring. 

16. Do not install boxes back-to-back in walls. Provide not less than 6" (150 mm) separation 
in general, not less than 16” separation for acoustically rated walls and not less than 24" 
separation for the following applications:  fire walls, fire barriers, smoke barrier walls, and 
fire partitions.  Where outlet boxes are shown back-to-back on common walls, offset ac-
cordingly when installed. 

17. Fire walls, fire barriers, smoke barrier walls and fire partitions: Steel outlet boxes that do 
not exceed 16 square inches in area may be used in fire walls, fire barriers, smoke barri-
er walls, and fire partitions only if the total area of such openings does not exceed 100 
square inches for any 100 square feet of wall area. Verify with local authorities having ju-
risdiction prior to commencing with related rough-in work. Provide outlet boxes, equip-
ment back-boxes, etc. in fire walls, fire barriers, smoke barrier walls, and fire partitions 
that are of the type tested for use in fire-resistance-rated assemblies. Install in accord-
ance with the tested assembly, and with the instructions included in the listing. Install fire-
stopping at penetrations of fire-rated floor and wall assemblies.  

18. Neatly cut openings for boxes so that standard size (not "midway" or "jumbo") cover 
plates will cover all parts of the opening. Position recessed outlet boxes accurately to al-
low for surface finish thickness. Do not use round boxes. 

19. Fasten electrical boxes firmly and rigidly to substrates and structural surfaces to which at-
tached, or solidly embed electrical boxes in concrete or masonry as applicable. Provide 
box supports that are independent of conduit. Protect boxes from construction debris and 
damage subsequent to installation of boxes. 
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20. Use of synthetic or plastic “tie-wraps”, “zip ties”, “wire ties” and similar products are not 
permitted as a permanent means of anchoring, securing, supporting or otherwise in-
stalling any cables, conductors, conduits, raceways, devices, equipment or other electri-
cal work. Do not use perforated straps. 

21. Consider the outlet, junction, and pull box locations indicated on drawings approximate 
unless there are prevailing codes that require specific spacings or locations. Study the 
general construction with relation to spaces and equipment surrounding each outlet, and 
neatly install outlets accordingly. 

22. Install wiring for different power voltages in raceway systems separate from each other. 
Install wiring for the various electrical systems in raceway systems that are separate from 
each other. 

23. Provide steel conduit and steel fittings for indoor above-slab applications, as specified in 
this section. 

24. Provide conduit fittings with insulated throats. Plastic bushings may be used for conduits 
2" and larger where insulated throats may not be readily available. 

25. Provide maximum of 40 percent fill for raceways, or a threshold of less if required by 
NFPA 70 or project conditions. 

26. Keep raceways at least 12 inches away from parallel runs of flues, hot-water pipes, and 
other sources of heat.  Install horizontal raceway runs above liquid and steam piping. 
Where the lines are not insulated, the clearances shall be increased until the temperature 
of the conduit, with no live conductors enclosed, does not rise above the ambient tem-
perature of the installation area. 

27. Support risers at each floor level with suitable hangers. 
28. Level and square raceway runs, and install at proper elevations and heights. 
29. Protect coatings, finishes, and cabinets from damage and deterioration. Repair damage 

to galvanized finishes with zinc-rich paint or coating, color to match surface, recommend-
ed by manufacturer. Make these repairs prior to products receiving finish coats of paint. 

30. Pathway Evacuation and Protection: Cap and plug conduit ends with standard accesso-
ries as soon as conduit has been permanently installed. Prior to the installation of cable, 
clean and vacuum boxes, conduits/raceways, supports, etc. Clean inside of conduit be-
fore wiring is pulled.  Remove solids or other hindrances that could impede its full utiliza-
tion or that could damage cable during or after installation. Remove liquid and moisture 
from the raceways.   Blow out until raceway is dry, sufficiently that the installed cables will 
not be subjected to any contact with fluid or moisture. Seal and protect raceways and 
boxes from moisture infiltration. Provide watertight fittings. Do not begin installation of 
conductors and cables until electrical raceways are complete and until installation loca-
tions (end to end) are in a weatherproof environment. 

31. Arrange stub-ups so curved portions of bends are not visible above finished grade or 
slab. 

32. Install no more than the equivalent of three 90-degree bends in any conduit run.  Support 
within 12 inches of changes in direction. 

33. Support conduit within 12 inches of enclosures to which attached. Properly support and 
anchor raceways for their entire length using structural materials.  Do not span any space 
unsupported. 

34. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating 
bushings to protect conductors including conductors smaller than No. 4 AWG. 

35. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of 
boxes or cabinets.  Install bushings on conduits up to 1-1/4-inch trade size and insulated 
throat metal bushings on 1-1/2-inch trade size and larger conduits terminated with lock-
nuts.  Install insulated throat metal grounding bushings on service conduits. Fasten con-
duit terminations in sheet metal enclosures with two locknuts. Install locknuts inside and 
outside enclosure. 
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36. Install raceways square to the enclosure and terminate at enclosures with locknuts.  In-
stall locknuts hand tight plus 1/4 turn more. 

37. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove 
coatings in the locknut area prior to assembling conduit to enclosure to assure a continu-
ous ground path. 

38. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, use 
roll cutter or a guide to make cut straight and perpendicular to the length. Cut conduits 
straight, properly ream, and cut threads for heavy wall conduit deep and clean. Field-
bend conduits with benders designed for purpose so as not to distort, nor vary, internal 
diameters. Bring joints to a shoulder. Provide suitable supports and fasteners for conduit.  

39. Conceal conduit and tubing within finished walls, ceilings, and floor cavities unless other-
wise indicated.  Install conduits parallel or perpendicular to building lines. 

40. Install exposed conduits, and extensions from concealed conduit systems, neatly parallel 
and perpendicular to walls, and plumb on walls. Secure to walls at intervals not exceed-
ing six feet, supported by approved straps and fasteners. Secure to overhead structure at 
intervals not exceeding six feet. Support conduit by approved straps, fasteners and 
hangers. Provide hangers suspended from rods. Space wall brackets supporting conduits 
not more than 4 feet 6 inches on center. Install exposed conduit work so there is no inter-
ference with ceiling inserts, lights, or ventilation ducts or outlets. 

41. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with 
not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull 
wire.  Cap underground raceways designated as spare above grade alongside raceways 
in use, using properly selected and attached manufactured cap (tape of any sort is not 
permissible). Provide finished wall/cover plate on unused outlet boxes. 

42. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them 
with listed sealing compound.  For concealed raceways, install each fitting in a flush steel 
box with a blank cover plate having a finish similar to that of adjacent plates or surfaces.  
Install raceway sealing fittings according to NFPA 70. 

43. Mount boxes at heights indicated on Drawings and elsewhere in Division 26 specifica-
tions.  If mounting heights of boxes are not individually indicated, give priority to ADA re-
quirements.  Install boxes with height measured to center of box unless otherwise indi-
cated. In cases where using center of box for measurement would result in a switch-
height device having an operable component higher than 48 inches above finished floor, 
install boxes lower as needed so that uppermost part of operable component is no higher 
than 48 inches. 

44. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry 
block (do not over-cut), and install box flush with surface of wall.  Prepare block surfaces 
to provide a flat surface for a raintight connection between box and cover plate or sup-
ported equipment and box. 

45. Horizontally separate boxes mounted on opposite sides of walls so they are not in the 
same vertical channel. Coordinate all such separations with Design Professional in ad-
vance to ensure boxes are located properly for each application. 

46. Locate boxes so that cover or plate will not span different building finishes. 
47. Support boxes from more than one side by spanning two framing members or mounting 

on brackets specifically designed for the purpose. 
48. Fasten junction and pull boxes to, or support from, building structure.  Do not support 

boxes by conduits. 
49. Provide properly wired electrical connections within enclosures. Anchor enclosures en-

suring that they are level, and permanently and mechanically secure. 
50. Provide conduit, tubing and fittings of types, grades, sizes and weights (wall thicknesses) 

for applications as needed to render electrical work fully operational. 
51. Mechanically fasten together metal conduits, enclosures, and raceways to form continu-

ous electrically conducting equipment grounding path. Connect to electrical boxes, fittings 
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and cabinets to provide electrical continuity and firm mechanical assembly. Conduit shall 
be continuous between outlets to make a complete installation and to provide a continu-
ous ground. 

52. Do not use dissimilar metals throughout the systems to eliminate possibility of electroly-
sis.  Where dissimilar metals will be unavoidably in contact, coat surfaces with corrosion 
inhibiting compound before assembling. 

53. Use rough-in dimensions of electrically operated equipment furnished by equipment in-
staller. Install conduit and boxes for connection to equipment only after reviewing respec-
tive equipment and clearance dimensions, and after coordinating with other trades. 

54. Do not use electrical "handy/handee" boxes. 
55. Do not use running threads at conduit joints and terminations - use 3-piece union, or split 

coupling. 
56. Provide joints made tight with water-tight couplings matching conduit. Install offsets with 

long radius sweep bends, except conduit sizes 1 inch and over where standard elbows 
may be used. 

57. Where moisture conditions within conduits are encountered above grade, drill a hole at 
the lowest point in the conduit run so that drainage will not interfere with conditions be-
low. 

58. Where conduit is capped at wall for future additions, do not extend more than threads-
length past wall (maximum of 3/4-inch past wall for EMT). 

59. Where conduits for outlets on waterproof walls must be installed exposed, set anchors for 
supporting conduit on waterproof wall in waterproof cement. 

60. Requirements for exposed conduits also apply to conduits installed in space above hung 
ceilings, and in crawl spaces. 

61. Provide a 4-inch reinforced casing of concrete (3000-PSI minimum) around conduits that 
are installed in cinders or cinder concrete, to protect them. 

62. Support raceway components directly from structural building systems, not from ceiling 
suspensions systems.  Provide supplemental supports for junction or pull boxes. 

63. Support single conduits 1-1/2 inches and larger by means of rod and ring hangers.  Sup-
port multiple runs in similar manner or use a common trapeze hanger system. 

64. Pinch type hangers similar to Minerallac may only be used at heights greater than 8 feet, 
and only in unfinished areas where the work could be installed concealed. 

65. Protect conduits during construction with temporary plugs or caps.  Securely cap conduits 
until pull string, or cable is installed. 

66. Conduit Routing: If specific routing information appears on the Drawings, route and main-
tain conduits as shown.  Should interference or a conflict arise, consult the Design Pro-
fessional before proceeding with the Work. If specific routing information does not appear 
on the Drawings, or if routing shown on Drawings is schematic in nature, determine the 
best route for the conduit in accordance with code and other project guidelines. 

67. Conduit bends: Bends shall be made so that the conduit will not be flattened or kinked 
and so that the internal diameter of the conduit is not reduced. The radius of the curve of 
the inner edge of any bend shall not be less than indicated by the National Electrical 
Code and TIA/EIA-569 Commercial Building Standard for Telecommunications Pathways 
and Spaces. In no case shall any conduit be bent or shall any fabricated elbow be ap-
plied to a conduit that will impose less than the minimum allowable bending radius speci-
fied by the manufacturer of cable that will be installed within the conduit. When it is nec-
essary to make field bends, use tools manufactured for conduit bending. Heating of me-
tallic conduit to facilitate bending is not permitted. Constructing an outside entrance to a 
building from buried conduit to penetrate above the ceiling line will allow an exception for 
a 4 inches LB fitting at one end to allow placement of the conduit flat to the building out-
side wall; apply this only if conduit could not be concealed. 
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68. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Ap-
ply listed compound to threads of raceway and fittings before making up joints.  Follow 
compound manufacturer's written instructions. 

69. Install above-ceiling conduits as high as possible, with a minimum of 8 inches above ceil-
ing tiles so as to permit ceiling tile removal. 

70. Provide flashing and counter flashing or pitch pockets for waterproofing of raceways, out-
lets and fittings that must penetrate the roof. Coordinate all related work with roofing in-
staller and provide means and methods based on roofing installers recommendations. 

71. Provide sleeves and sleeve seals at penetrations of exterior floor and wall assemblies, at 
penetrations of abutted perimeter walls for building expansions/additions, and where ex-
pansion joints are used at walls. Provide oversized sleeves in forms for new concrete 
walls, floor slabs, and partitions to allow for the passage of raceways. Provide waterproof 
sleeved raceways below grade and in areas prone to high moisture and condensation. 
Provide sleeves in member for conduits passing through structural members. 

72. Install each branch of power, including each branch of power backed up via generator, in 
separate raceways from each other. 

73. Do not install conduit horizontally in concrete slabs on grade. Do not install or embed 
conduits horizontally within any other slabs. 

74. Do not install branch circuit conduits beneath slabs on grade, except where specifically 
indicated otherwise on drawings, or unless special case by case permission is obtained 
from Owner’s Representative in the field. 

B. Stub-ups To Above Accessible Ceilings (TAAC): 
1. Use EMT, IMC, or GRC/RMC for raceways as applicable for respective locations. 
2. Provide sweep bends and drag line for each application. 
3. Use a conduit bushing or insulated-throat fitting to terminate stub-ups. 
4. Extend conduits to joist space above an accessible ceiling system. 
5. Permanently identify the purpose of the conduit stub at the end of the conduit above the 

ceiling. 

C. Raceways Embedded in Slabs for Connection to Underfloor Duct System: Run conduit parallel 
or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit 
close to slab support.  Secure raceways to reinforcement at maximum 10-foot intervals. Arrange 
raceways to cross building expansion joints at right angles with expansion fittings. Do not em-
bed threadless fittings in concrete unless specifically approved by Design Professional for each 
specific location. Arrange raceways to keep a minimum of 4 inches of concrete cover in all di-
rections. 

D. Pull Boxes and Junction Boxes: 
1. Provide each pull box indicated on the Drawings. 
2. Provide additional pull boxes: Every 180 degrees of raceway bend; Every 100 feet of 

raceway; As additionally required by Code. 
3. Provide pull and junction boxes in areas that will be accessible after installation.  Acces-

sible areas include spaces above removable tile ceilings and behind access doors that 
are installed expressly for this purpose.  Do not install pull-boxes in locations that will not 
be accessible after construction is complete and is not accessible after permanently in-
stalled work is complete. 

4. Size boxes in accordance with the NFPA 70 (NEC).  Use larger boxes where so speci-
fied. 

5. Support boxes rigidly. Land conduits on the boxes so that conduits enter and exit across 
from each other on opposite sides of the box so as to facilitate straight line pulling of ca-
ble through the box. Do not use pull boxes in lieu of conduit bends, except as necessary 
by design or to meet constructability constraints. 
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6. When directional transition of the cables is necessary through a box, land conduits on the 
box so that they permit the largest possible bending radius for those cables that will pass 
through the box. 

7. Coordinate all work with all other trades prior to commencement of the work. Do not use 
access doors unless special prior written permission is granted from the Owner’s Repre-
sentative. Install pull boxes, junction boxes, etc. in areas that are accessible after con-
struction. Do not install pull boxes or junction boxes above gypsum board, plaster or simi-
lar ceiling systems, nor above ductwork or equipment that renders them inaccessible. 

8. Record junction and pull boxes on record drawings. Permanently mark and label (using 
methods approved by Owner's Representative) junction/pullboxes as to which types of 
electrical services are within.  

E. Repair and Patching: Holes and other penetrations into building surfaces or structure that are 
created to facilitate pathway installation but that are not ultimately used shall be filled, repaired, 
and restored to their original strength, appearance and integrity. Damage to building or property 
that occurs during the course of pathway installation shall be repaired and restored to its original 
condition prior to damage. Obtain review and approval of penetration sizes, means and meth-
ods from Design Professional and Owner’s Representative for all proposed penetrations of 
structural elements prior to commencing with any related work. 

F. Cover Plates: Provide gasketed stainless steel or post-fabrication hot-dipped galvanized steel 
cover plates over the openings of junction boxes and pull boxes. Provide blank wall plates for 
unused wall outlet openings, to match style and finish used for active wiring device locations in 
the same respective area. 

G. Seals for Common Conduit and Raceways in Dissimilar Environments: Install devices to seal 
raceway interiors at accessible locations.  Locate seals so no fittings or boxes are between the 
seal and the following changes of environments.  Seal the interior of all raceways at the follow-
ing points:  Where conduits pass from warm to cold locations, such as boundaries of refrigerat-
ed spaces; Where an underground service raceway enters a building or structure; Where oth-
erwise required by NFPA 70. Sealant shall be identified for use with cable insulation, conductor 
insulation, or other identification permitted by NFPA 70. 

H. Insulation for Common Conduit and Raceways in Dissimilar Environments: Provide insulation 
on the exterior of conduit on the warm side of penetrations between dissimilar environments to 
prevent condensation from forming. Insulate with 1.5-inch polyisocyanurate closed cell pipe in-
sulation with an overall PVC jacket for a minimum distance of 48” from the penetration.  Applica-
tions include, but are not limited to, the following:  Where conduits pass from warm to cold loca-
tions, such as boundaries of refrigerated spaces; Where otherwise required by NFPA 70. 

I. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches of flexi-
ble conduit for recessed and semi-recessed luminaires, for equipment subject to vibration, noise 
transmission, or movement, and for transformers and motors. Use LFMC in damp or wet loca-
tions. 

J. Expansion-Joint Fittings: 
1. Provide UL listed and labeled expansion fittings and appropriate couplings in metal race-

ways wherever structural expansion joints are crossed, wherever deflection is expected, 
where environmental temperature change may exceed 100 deg F with straight-run 
lengths that exceeds 100 feet, and as otherwise required to accommodate similar move-
ment. Provide expansion fittings with ground bonding jumpers that are long enough to 
accommodate respective expansions and movement.  
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2. Provide expansion fittings with ground bonding jumpers that are long enough to accom-
modate respective expansions and movement. Install in each run of aboveground EMT, 
GRC/RMC and IMC conduit that is located where environmental temperature change 
may exceed 100 deg F and that has straight-run length that exceeds 100 feet. 

3. Install type and quantity of fittings that accommodate temperature changes of 155 deg F. 
4. Install fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot 

of length of straight run per deg F of temperature change for metal conduits. 
5. Install each expansion-joint fitting with position, mounting, and piston setting selected ac-

cording to manufacturer's written instructions for conditions at specific location at time of 
installation.  Install conduit supports to allow for expansion movement. 

6. Type LFMC conduit may be used instead of expansion fittings in unfinished areas, using 
lengths of at least two (2) feet and no more than six (6) feet. Provide bonding jumpers. 

7. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. In-
stall fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of 
length of straight run per deg F of temperature change for PVC conduits. 

3.3 INSTALLATION OF EXPOSED CONDUIT/RACEWAY SYSTEMS 

A. General: 
1. Review proposed installation materials, methods, routing, etc. case-by-case and area-by-

area for each application with the Design Professional and Owner prior to installation. 
Accordingly, prepare installation drawings and submit to Design Professionals for review 
and comment. Revise and resubmit as required based on comments from Design Pro-
fessionals. Coordinate with all trades while preparing the installation drawings. Show ele-
vations and routes relative to adjacent work of all trades. 

2. Group conduits together in tight banks when routed in the same direction in a given 
space. Coordinate with mechanical trades and route the conduit banks along common 
paths wherever possible, and at common elevations unless the conduit banks can be in-
stalled directly above or below the mechanical work. Review proposed routes and eleva-
tions with Design Professionals prior to installation. 

3. Install conduits that peel off from banks in a manner that results in the conduits being 
progressively taken off from the sides of the banks, one at a time without crossing over or 
under other conduits in the bank. Rise and drop conduits at the same elevation in areas 
with common visibility. 

4. Provide clean, tight and uniform bends and offsets for all conduits and conduit banks.  
5. Route overhead work perpendicular and parallel to architectural and structural building 

lines in the respective surrounding space. Do not install work below skylight assemblies 
or in front of clerestory window assemblies. 

6. Provide surface conduit and raceway for wall-mounted applications only where it is im-
possible to fish or cut/patch, or only where specifically indicated on drawings, or only 
where specifically directed by Design Professional. Improper sequencing of work at walls 
shall not be used as a reason to surface-mount conduit, boxes or raceways; install all 
such work concealed as the walls are constructed. Provide conduit in areas that are ex-
clusively utilitarian, such as dedicated mechanical or electrical rooms. Provide finished 
surface raceway systems for applications in all other areas. Consult with Design Profes-
sionals in advance of any installation for final direction on where to use conduit versus 
surface raceway systems. 

7. Install conduits and raceways in a manner that minimizes detrimental effects on room 
aesthetics. For instance, as applicable, rise from below for wall switches, general recep-
tacle outlets and communications wall outlets; drop from above for wall mounted lights, 
and other system outlets that are installed high on wall; make drops near corners, win-
dow casings, door casings, etc.). 
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8. Install conduits and raceways as out-of-site as reasonably possible. For instance if an re-
ceptacle outlet needs to be installed at the center of a wall and there is no possibility of 
feeding from below the floor, route the drop in a corner of the room then transition and 
run horizontally to the outlet location. 

9. Install conduit and raceway with a minimum 2-inch radius control at bend points. 
10. Secure conduit and raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight section.  Support 
according to manufacturer's written instructions.   

11. Utilize supports for wall-mounted applications that cleanly conform to the shape of the 
conduit or raceway and do not in any way protrude out past the outer contours of the 
conduit or raceway. As an example, install wall-mounted conduit using two-hole straps 
instead of conduit hangers. Tape, glue, tie-wraps, clips, wedges, etc. are not acceptable 
support methods. 

12. Review all proposed mounting means and methods with Design Professionals for lumi-
naires, devices, outlets, equipment, etc. that will be suspended overhead. 

13. Do not use “trapeze” mounting methods for suspensions unless case-by-case permission 
is granted by Design Professionals. 

3.4 INSTALLATION OF EXPOSED CONDUIT  ON ROOFS 

A. Only install conduit exposed on rooftops when it is impossible to do otherwise, or only if specifi-
cally indicated for such installation case-by-case elsewhere in documents. Installation conven-
ience, financial considerations, lack of coordination with other trades and similar rationale are 
not sufficient reasons for doing so. In cases where conduits must be installed on rooftops, de-
rate conductors and modify conduit sizes per NFPA 70 (National Electrical Code, NEC). Provide 
expansion fittings, which are Listed and labeled for the respective applications, at all building 
expansion joints and at maximum distances of 100 feet. Paint all such conduits with at least two 
coats of  UV-resistant weatherproof paint. Provide white paint on flat rooftops that have finishes 
white in color, and for otherwise-colored roof finishes that are not visible from the building interi-
or or from the ground outdoors. Elsewhere select colors to match surrounding surfaces; submit 
colors to Design Professional for review in advance of procuring paint. 

3.5 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 
1. Coordinate trench locations in reference to other underground utilities. Ensure no other 

utilities are placed directly above or below, when parallel to conduits. 
2. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 
3. Excavate trench bottom to provide firm and uniform support for conduit.  Also see details 

and/or notes on drawings for additional trench-related information and for applications 
where concrete (or other) encasement is required. 

4. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of 
conduit run, leaving conduit at end of run free to move with expansion and contraction as 
temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12 inches 
of finished grade, make final conduit connection at end of run and complete backfilling 
with normal compaction. 
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5. Install manufactured RNC duct elbows for stub-ups at poles and equipment and at build-
ing entrances through floor unless otherwise indicated.  Provide GRC/RMC for risers, be-
ginning below grade or slab and excluding the 90 degree fittings that connect to horizon-
tal conduits below grade or slab, to above grade and slab except where terminating at 
utility poles, in utility pad-mounted transformer enclosures and cable pits, and in utility 
company pedestals. Couple GRC/RMC conduits to RNC ducts with adapters designed 
for this purpose. 

6. Underground Warning Tape:  Comply with requirements in Section 260553 "Identification 
for Electrical Systems." 

7. Provide underground conduits at minimum of 24" below grade, slab or pavement as ap-
plicable (deeper where required by local utility company or prevailing codes and regula-
tions), securely mounted on chairs when banked, with base in newly disturbed earth. 
Properly align ducts on chairs before backfilling. Provide heavy nylon pull-cord/drag-line 
(200 pound minimum strength) in empty conduits. Do not embed in slabs or pavement. 
Do not “scratch-in” just below slab or pavement. 

8. Make changes in direction of raceway run with proper fittings that match raceway manu-
facturer. 

9. Properly support and anchor raceways for their entire length with factory bases and in-
termediate spacers. Provide spacers at each coupling location, at each termination loca-
tion, and at maximum five foot intervals between. Do not span any space unsupported.  
Provide end bells with rounded pulling surfaces at manholes, pull boxes and other end 
points of underground raceways. 

10. Apply corrosion inhibiting compound before couplings are assembled for applications 
where metallic raceways are installed underground, in floors below grade, or outside. 
Draw up couplings and conduits sufficiently tight to ensure water-tightness. Provide steel 
rigid metallic conduit for applications where metallic conduits are installed below grade or 
slab. 

11. Extend underground conduits that are capped at wall for future additions five feet beyond 
building. 

12. Arrange excavation for exterior conduits so that: 
a. The lines are straight and true 
b. Grades required for drainage are maintained 
c. The tops of buried raceways are not less than 24" below finished grade 

13. Seal PVC joints with product equivalent to Carlon Cement. Make solvent cemented joints 
in accordance with recommendations of manufacturer. 

14. Install work in accordance with NFPA 70 and in compliance with local utility practices. 
15. Provide full parity size green insulated ground wire in PVC runs, except for those used 

exclusively for optical fiber cables. 
16. Do not field bend raceway sections, unless required radius exceeds that available from 

manufacturer. Where field bends cannot be avoided, use factory kit to perform the bends 
and follow factory instructions. 

17. Encasement:  See details and/or notes on drawings for applications where encasement is 
required. 

18. Pressure or vacuum test below-grade conduits before and after concealing the conduits 
to ensure resistance to moisture ingress. 

3.6 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances. Unless 
otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-
inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth. Install 
so cover surfaces will be flush with finished grade or pavement as applicable. Install ser-
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vice/feeder scale handholes with bottom below frost line below grade. Field-cut openings for 
conduits in closed-bottom units and in walls of units according to enclosure manufacturer's writ-
ten instructions.  Cut enclosure with a tool designed for material to be cut.  Size holes for termi-
nating fittings to be used, and seal around penetrations after fittings are installed. 

END OF SECTION 260533 
 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 1 
 

SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS  

PART 1 - GENERAL – NOT USED  

PART 2 - PRODUCTS  

2.1 MISCELLANEOUS MATERIALS  

A. Backfill and Fill Materials: Use excavated or borrowed material for backfill.  Prior to backfilling,  
remove rock and gravel larger than 2 inches in any dimension, debris, waste, frozen materials,  
vegetable matter, and other deleterious matter. Use gravel or stone where so specified on  
details on drawings, or otherwise included in specifications.  

B. Nonshrink, Nonmetallic Grout: Provide premixed, factory-packaged, non-staining, non- 
corrosive, nongaseous grout, recommended for interior and exterior applications.  

C. Subbase: Subbase refers to the compacted layer used in pavement systems between the  
subgrade and the pavement base course material.  Provide subbase consisting of graded  
mixture of crushed gravel, crushed stone, crushed slag, or sand.  

2.2 CONTROLLED LOW STRENGTH MATERIAL (CLSM – “FLOWABLE BACKFILL”)  

A. Description: Controlled-Low-Strength-Material (CLSM) is a material that has a specified  
compressive strength of 1200 pounds per square inch (PSI) at 28 days. This material is not  
concrete and is in a flowable state at the time of placement.  

B. Materials: Provide CLSM mixture consisting of water, Portland Cement (Type I or II conforming  
to ASTM C-150, Type "F" fly ash, and fine aggregate. If fly ash is not used, provide CLSM using  
high dosages of an air entraining admixture to help flowability and lower strength for  
removability. Non-standard materials may be used only after receiving special permission from  
Owner’s Representative. Provide water used in mixing and curing that is as clean and free of  
oil, salt, acid, alkali, sugar, vegetable, and other substances injurious to the finished product as  
possible. Test water in accordance with the requirements to AASHTO T 26. Water known to be  
of potable quality may be used without testing. Use fine aggregates conforming to ASTM C 33  
in CLSM.  

C. Mix Design: Provide proportion of materials used in CLSM as follows.  
1. Cement: 50-100 pounds (lbs) per cubic yard (cy)  
2. Type "F", Fly Ash: 250-300 lbs/cy  
3. Sand: 2700-2800 lbs/cy  
4. Water: 400-500 lbs/cy  
5. Other proportions may be used only after receiving special permission from Owner’s  

Representative.  
6. Conform to the following flowability test: Fill a 3-inch diameter by 6-inch long open-ended  

cylinder with the mixture, then strike off to level. Remove the cylinder by pulling straight  
up and ensure the diameter of the CLSM, after spreading, is a minimum of 8-inches.  
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2.3 CONCRETE MATERIAL  

A. Reinforcement: Provide the following where reinforcement is specified or if reinforcement is  
deemed necessary by Owner's Representative due to special field conditions.  
1. Welded Wire Mesh:  Welded plain cold-drawn steel wire fabric, ASTM A 185.  
2. Reinforcing Bars:  Deformed steel bars, ASTM A 615, Grade 40.  
3. Joint Dowel Bars:  Plain steel bars, ASTM A 615, Grade 40.  

B. Concrete Mix, Design and Testing: Design mix to produce normal-weight concrete consisting of  
Portland Cement, aggregate, air-entraining admixture, and water to produce the following  
properties.  
1. Aggregate: 3/8"  
2. Compressive Strength:  3000 PSI, minimum at 28 days.  
3. Slump Range: 7" to 8" (provide just enough slump to flow to the bottom of the formation  

and yet not be so wet as to cause the ducts to float).  
4. Air Content: 5% to 8%.  
5. Portland Cement: ANSI/ASTM C 150, Type I.  
6. Dye: Provide bright red dye, centrally mixed.  

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Subsurface conditions may have been investigated during the design of the project.  If so,  
review reports of these investigations.  Follow recommendations of these reports. Locate  
existing underground utilities in excavation areas, which are to remain. Support and protect  
these services during excavation operations. Contact utility owner immediately for instructions if  
unchartered or incorrectly charted utilities are encountered.  

B. General Installation.  
1. Coordinate trench locations in reference to other underground utilities. Ensure no other  

utilities are placed directly above or below, when parallel to conduits.  
2. Locate junction and pull boxes so they remain accessible after all construction work is  

complete. Coordinate all work with all other trades prior to commencement of the work.  
3. Layout and install all electrical work in strict compliance with Chapter 1, Part B, Section  

110.26 of the latest adopted edition of NFPA 70. Locations and routing that may be  
shown on plans are schematic and diagrammatic in nature.  

4. Layout all proposed raceway routing, elevations, installation methods, etc. on  
coordination drawings and coordinate all proposed raceway routing with all affected  
trades prior to commencing with work. In addition, review the information with Owner and  
Design Professionals for all areas where work will be visible after completion of  
construction, to ensure a neatly organized installation occurs.   

5. Use of synthetic or plastic “tie-wraps”, “zip ties”, “wire ties” and similar products are not  
permitted as a permanent means of anchoring, securing, supporting or otherwise  
installing any cables, conductors, conduits, raceways, devices, equipment or other  
electrical work.  

C. Pathway Evacuation and Protection: Seal and protect raceways and boxes from moisture  
infiltration. Provide watertight fittings. Pressure or vacuum test below-grade conduits before and  
after concealing the conduits to ensure resistance to moisture ingress. Prior to the installation of  
cable:  
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1. Clean and vacuum boxes and conduits.  
2. Remove solids or other hindrances that could impede its full utilization or that could  

damage cable during or after installation.  
3. Remove liquid and moisture from the raceways.   Blow out until raceway is dry,  

sufficiently that the installed cables will not be subjected to any contact with fluid or  
moisture.  

D. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by  
settlement, lateral movement, undermining, washout, and other hazards created by excavation  
operations. Properly restore streets, sidewalks, concrete and blacktop surfaces that were  
broken for installing piping.  

E. Comply with codes in jurisdiction. Provide sloped sides, and shore and brace as required when  
trenching to achieve stability.  Provide excavation and backfilling required for electrical work and  
consult with utilities prior to beginning excavation. Remove materials of every nature and  
description encountered in obtaining required lines and grades. Remove excess excavated  
earth materials from the site.  

F. Where subsidence occurs at electrical installation excavations during a period of 12 months  
after Substantial Completion, remove surface treatment (i.e., pavement, lawn, or other finish),  
add backfill material, compact to specified conditions, and replace surface treatment. Restore  
appearance, quality, and condition of surface or finish to match adjacent areas.  

3.2 EXCAVATION  

A. Shoring and Bracing: Establish requirements for trench shoring and bracing to comply with local  
codes and authorities. Maintain shoring and bracing in excavations regardless of time period  
excavations will be open. Slope sides of excavations to comply with local codes and  
ordinances.  Shore and brace as required for stability of excavation. Remove shoring and  
bracing when no longer required. Install sediment and erosion control measures in accordance  
with local codes and ordinances.  

B. Dewatering: Prevent surface water, subsurface water, and ground water from flowing into  
excavations and from flooding project site and surrounding area. Do not allow water to  
accumulate in excavations. Remove water to prevent softening of bearing materials. Provide  
and maintain dewatering system components necessary to convey water away from  
excavations. Establish and maintain temporary drainage ditches and other diversions outside  
excavation limits to convey surface water to collecting/run-off areas. Do not use trench  
excavations as temporary drainage ditches.  

C. Material Storage: Stockpile satisfactory excavated materials where directed, until required for  
backfill or fill.  Place, grade, and shape stockpiles for proper drainage. Locate and retain soil  
materials away from edge of excavations. Do not store within drip-line of trees. Remove from  
site, and legally dispose of, excess excavated materials and materials not acceptable for use as  
backfill or fill.  

D. Trenching: Excavate trenches to the uniform width, sufficiently wide to provide ample working  
room. Excavate trenches to depth indicated or otherwise necessary to full project requirements.  
All trench widths indicated on drawings are minimum required widths.  

E. Cold Weather Protection: Protect excavation bottoms against freezing when atmospheric  
temperature is less than 35 degrees Fahrenheit.  
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F. Backfilling and Filling: Place soil materials in layers to required elevations for each area  
classification listed below, using materials specified in Part 2 of this Section. Backfill  
excavations as promptly as work permits, but not until completion of the following:  
1. Inspection, testing, and approval.  
2. Recording locations of underground utilities.  
3. Removing concrete formwork.  
4. Curing of concrete.  
5. Removing shoring and bracing, and backfilling of voids.  
6. Removing trash and debris.  

G. Placement and Compaction: Place backfill and fill materials in layers of not more than 8 inches  
in loose depth for material compacted by heavy equipment, and not more than 4 inches in loose  
depth for material compacted by hand-operated tampers. Before compaction, moisten or aerate  
each layer as necessary to provide optimum moisture content.  Compact each layer to required  
percentage of maximum dry density or relative dry density for each area classification specified  
below.  Do not place backfill or fill material on surfaces that are muddy, that are frozen, that  
contain frost, or that contain ice. Place backfill and fill materials evenly adjacent to structures,  
piping, and equipment to required elevations. Prevent displacement of raceways and equipment  
by carrying material uniformly around them to approximately same elevation in each lift.  
Compact each layer of backfill or fill material to 95 percent standard compaction.  

H. Moisture Control: Where subgrade or layer of soil material must be moisture conditioned before  
compaction, uniformly apply water. Apply water in minimum quantity necessary to achieve  
required moisture content and to prevent water appearing on surface during, or subsequent to,  
compaction operations.  

I. Separately stockpile excavated topsoil adjacent to the excavated areas and trenches and utilize  
it in the final stage of backfilling operation. Grade exposed earth and other erodible areas to a  
reasonably uniform, and satisfactory, cross section and slope, as soon as practicable.  

END OF SECTION 260543  
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 QUALITY ASSURANCE 

A. Comply with ANSI A13.1(and IEEE C2 as or if applicable). Comply with NFPA 70. Comply with 
29 CFR 1910.144 and 29 CFR 1910.145. Comply with ANSI Z535.4 for safety signs and labels. 
Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 

PART 2 - PRODUCTS 

2.1 RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway size. 

B. Colors for Raceways: Provide black letters on an orange field, and indicate voltage and system 
or service type. 

C. Supplemental lettering for Raceways Carrying Circuits at More Than 600 V: Provide black let-
ters on a yellow field, and legend to read "DANGER CONCEALED HIGH VOLTAGE WIRING." 

D. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible label laminat-
ed with a clear, weather- and chemical-resistant coating and matching wraparound clear adhe-
sive tape for securing ends of legend label. 

E. Vinyl Labels for Empty “Spare” conduits: Provide labels with description of purpose, and loca-
tion of opposite end, on each end of conduits provided for future.  

2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each cable size. Provide black letters on orange field for cables carrying circuits at 
600 V and Less, and provide legend that indicates voltage and system or service type.  

B. Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant 
coating and matching wraparound clear adhesive tape for securing ends of legend label. Pro-
vide preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating 
and matching wraparound clear adhesive tape for securing ends of legend label. 

2.3 CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each cable size. 

B. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil thick flexible label with acryl-
ic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-
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laminating, protective shield over the legend.  Labels sized to fit the cable diameter such that 
the clear shield overlaps the entire printed legend. 

2.4 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 
to 2 inches wide (where permitted by NEC for large feeder and sub-feeder conductors). 

B. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil thick flexible label with acryl-
ic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-
laminating, protective shield over the legend.  Labels sized to fit the conductor diameter such 
that the clear shield overlaps the entire printed legend. 

C. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification leg-
end machine printed using indelible process. 

2.5 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 
1. Recommended by manufacturer for the method of installation and suitable to identify and 

locate underground electrical and communications utility lines. 
2. Printing on tape shall be permanent and shall not be damaged by burial operations. 
3. Tape material and ink shall be chemically inert, and not subject to degrading when ex-

posed to acids, alkalis, and other destructive substances commonly found in soils. 
4. Provide tape with printing that most accurately indicates respective type of service of bur-

ied cable. 

B. Color and Printing: 
1. Comply with ANSI Z535.1 through ANSI Z535.5. 
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE. 
3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE. 

2.6 SELF-ADHESIVE LABELS 

A. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise indi-
cated, installed level and plumb. 

2.7 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. 
inches and 1/8 inch thick for larger sizes, installed level and plumb. 
1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable equip-

ment. 

2.8 EQUIPMENT AND FIELD NAMEPLATE IDENTIFICATION LABELS 

A. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting, black 
letters on a white background for normal applications, minimum letter height shall be 3/8 inch, 
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installed level and plumb. Provide 1/16" thickness for units up to 20 sq. in. or 8" length; provide 
1/8" thickness for larger units. 

B. Provide white letters on a black background for normal power distribution system equipment. 

C. Provide white letters on a red background for power distribution system equipment that is part of 
an emergency/life safety or legally-required standby backup power system. Also, provide en-
graved sign at the service entrance equipment, indicating type and location of each on-site 
emergency power source. 

D. Provide white letters on a dark gray background for power distribution system equipment that is 
part of an optional standby backup power system. 

2.9 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Arc-Flash Hazard Warning Labels:  Provide pre-printed “as-built” labels on power distribution 
and like equipment to warn of potential electric arc flash hazard. Provide in compliance with Ar-
ticle 110.16 of NFPA 70. 

C. Warning labels and signs shall also include, but are not limited to, the following legends: 
1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 

EQUIPMENT HAS MULTIPLE POWER SOURCES." 
2. Workspace Clearance Warning for 0-150 volts to ground equipment:  "WARNING - 

OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE 
KEPT CLEAR FOR 36 INCHES." 

3. Workspace Clearance Warning for 151-600 volts to ground equipment:  "WARNING - 
OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE 
KEPT CLEAR FOR 48 INCHES." 

2.10 FIELD IDENTIFICATION LABELS 

A. Identification of Disconnecting Means:  Provide pre-printed “as-built” nameplate identification la-
bels at all service equipment.  Provide in compliance with Article 110.24 (A) of NFPA 70. 

B. Available Fault Current:  Provide pre-printed “as-built” nameplate identification labels at service 
equipment, switchboards, switchgear, and panelboards to indicate the maximum available fault 
current and date calculated.  Provide in compliance with Articles 110.22 (A) and 408.6 of NFPA 
70. 

C. Circuit Directory/Identification:  Provide pre-printed “as-built” identification at circuit sources, us-
ing directory cards intended for the purpose, for all circuits. Provide in compliance with Article 
408.4 (A) of NFPA 70. 

D. Source of Supply Identification:  Provide pre-printed typewritten “as-built” nameplate identifica-
tion labels at all electrical power distribution equipment that specifically indicates the exact 
source of the power supply that serves the respective equipment. Provide in compliance with 
Article 408.4 (B) of NFPA 70. 

E. In addition to other labelling required herein or by NFPA 70, provide pre-printed “as-built” identi-
fication of the following at all service entrance equipment. 
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1. Potential Electric Arc Flash Hazards compliant with Article 110.16(A) of NFPA 70. 
2. Nominal System Voltage. 
3. Single-Phase, Three-Phase/Three-Wire or Three-Phase/Four-Wire as applicable. 
4. Available fault Current at Overcurrent Protective Devices. 
5. The Clearing Time of Service Overcurrent Protective Devices based on the available fault 

current at the service equipment. 
6. The Date that the label was applied. 

2.11 CABLE TIES 

A. UV-Stabilized Cable Ties 
1. Fungus inert, designed for continuous exposure to exterior sunlight, self extinguishing, 

one piece, self locking, Type 6/6 nylon. 
2. Minimum Width:  3/16 inch. 
3. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
4. Temperature Range:  Minus 40 to plus 185 deg F. 
5. Color:  Black. 

B. Plenum-Rated Cable Ties 
1. Self -extinguishing, UV stabilized, one piece, self locking. 
2. Minimum Width:  3/16 inch. 
3. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi. 
4. UL 94 Flame Rating:  94V-0. 
5. Temperature Range:  Minus 50 to plus 284 deg F. 
6. Color:  Black. 

2.12 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify final operational and as-built identity of each item before installing identification products. 
All equipment & system identification nomenclature shown on drawings and listed herein may 
be shown for general design and installation reference only.  Field-verify the actual nomencla-
ture prior to fabrication. Prepare record documents accordingly.  Unless determined otherwise 
in field, provide text matching terminology and numbering of the contract documents.  

B. Install identification materials and devices at locations for most convenient viewing without inter-
ference with operation and maintenance of equipment. No labeling is required for raceways with 
readily identifiable terminations within the same room.  

C. Coordinate identification names, abbreviations, colors, and other features with requirements in 
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by 
codes, standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 
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D. Coordinate installation of identifying devices with completion of covering and painting of surfac-
es where devices are to be applied. Coordinate installation of identifying devices with location of 
access panels and doors. Install identifying devices before installing acoustical ceilings and sim-
ilar concealment. 

E. Apply identification devices to surfaces that require finish after finish work is complete. Clean 
surfaces before application, using materials and methods recommended by manufacturer of 
identification device. 

F. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appro-
priate to the location and substrate. Attach plastic raceway and cable labels that are not self-
adhesive type with clear vinyl tape with adhesive appropriate to the location and substrate. 

G. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in con-
tact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, at 
50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested are-
as. 

H. Cable Ties:  For attaching tags.  Cut off excess lengths after installing ties. Use general-purpose 
type, except the following: Outdoors, UV-stabilized nylon; Indoors: Plenum rated. 

I. Underground-Line Warning Tape:  During backfilling of trenches install continuous under-
ground-line warning tape directly above line at 8 inches below finished grade.  Use multiple 
tapes where width of multiple lines installed in a common trench or envelope/encasement ex-
ceeds 16 inches overall.  Install line marker for every buried cable, regardless of whether direct-
buried or installed in conduit. 

J. In accessible ceiling spaces and where exposed in unfinished areas, label conduit with panel 
and circuit numbers of conductors routed through the conduit.  Label conduit at all wall penetra-
tions and connections to all panels, junction boxes, and equipment served. 

3.2 IDENTIFICATION DEFINITION 

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less:  Identify with self-adhesive vinyl 
label.  Locate at changes in direction, at penetrations of walls and floors, at 50-foot maximum in-
tervals in straight runs, and at 25-foot maximum intervals in congested areas.  Do not install in 
finished occupied areas. 

B. Accessible Raceways and Cables within Buildings:  Identify raceways, cables. junction and pull 
boxes of the following systems with self-adhesive vinyl labels with the wiring system legend and 
system voltage.  System legends shall be as follows: Power Emergency Power Systems 
(marked compliant with NFPA 70, including Article 700.10. 

C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in pull and junction box-
es, and handholes, use color-coding to identify the phase. Color shall be factory applied to con-
ductor insulation or field applied for sizes No. 4 AWG and larger, if authorities having jurisdiction 
permit. These colors apply for factory-assembled cables as well as for individual insulated con-
ductors. Use colors listed below for conductors. 
1. Colors for 208/120-V Circuits: 

a. Phase A:  Black 
b. Phase B:  Red 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 6 

c. Phase C:  Blue 
d. Neutral:  White 

2. Colors for 480/277-V Circuits: 
a. Phase A:  Brown 
b. Phase B:  Orange 
c. Phase C:  Yellow 
d. Neutral:  Gray 

3. Color for Equipment Grounding: Green 
4. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum 

distance of 6 inches from terminal points and in boxes where splices or taps are made.  
Apply last two turns of tape with no tension to prevent possible unwinding.  Locate bands 
to avoid obscuring factory cable markings. 

D. Conductor and Cable Supplemental Identification in Damp Locations, Wet Locations and Below 
Grade, 600 V or less:  Use metal tags. Provide correct identification on conductors and cables 
installed in manholes, grade mounted junction boxes, handholes, and similar damp and wet lo-
cations. Provide tag in each location with not less than two tags per cable, one near each con-
duit/duct through which the cable enters and leaves the hole.  Attach tags immediately after ca-
ble is installed. Mark the tags to contain an abbreviation of the name of the system/facility 
served by the cable. Field verify identification nomenclature prior to fabrication of tags. Attach 
tags in strict accordance with manufacturer's recommendations. The identification described be-
low is shown for schematic purposes only. 
1. "6"  100V to 600V Power 
2. "P"  Power 
3. "A,B,C,N" Phases and Neutral 

E. Install instructional signs including the color-code for grounded and ungrounded conductors us-
ing adhesive-film-type labels. 

F. Control-Circuit Conductor Identification:  For conductors and cables in pull and junction boxes, 
manholes, and handholes, use self-adhesive, self-laminating polyester labels or self-adhesive 
vinyl labels with the conductor or cable designation, origin, and destination. 

G. Control-Circuit Conductor Termination Identification:  For identification at terminations provide 
heat-shrink preprinted tubes, or self-adhesive, self-laminating polyester labels or self-adhesive 
vinyl labels with the conductor designation. 

H. Conductors to Be Extended in the Future:  Attach write-on tags or marker tape to conductors 
and list source. 

I. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 
signal connections. Identify conductors, cables, and terminals in enclosures and at junctions, 
terminals, and pull points.  Identify by system and circuit designation. Use system of marker 
tape designations that is uniform and consistent with system used by manufacturer for factory-
installed connections. Coordinate identification with Project Drawings, manufacturer's wiring di-
agrams, and the Operation and Maintenance Manual. 

J. Locations of Underground Lines:  Identify with underground-line warning tape. Install under-
ground-line warning tape for both direct-buried cables and cables in raceway. Install detectable 
tape at trenches containing empty conduits and conduits containing optical fiber cable. 
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K. Branch Circuits for Electric Signs and Outline Lighting: Where electric signs and outline lighting 
are installed in compliance with Article 600 of NFPA 70 provide the following identification scope 
of work: 
1. Where the disconnecting means for the sign is installed remote from the sign, provide 

permanent marking at disconnecting means identifying the sign and its location.h 

L. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive warning labels. Comply with 29 CFR 1910.145. Identify system voltage with black let-
ters on an orange background. Apply to exterior of door, cover, or other access. For equipment 
with multiple power or control sources, apply to door or cover of equipment including. 

M. Operating and Warning Instruction Signs:  Provide pre-manufactured operating and warning 
signage if indicated on drawings and where required by NEC or local authority having jurisdic-
tion. Install instruction signs to facilitate proper operation and maintenance of electrical systems 
and items to which they connect.  Install instruction signs with approved legend where instruc-
tions are needed for system or equipment operation. 

N. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch high letters for emergency instructions at applicable equip-
ment. 

O. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 
1. Labeling Instructions: 

a. Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label for nor-
mal conditioned areas, and mechanically-fastened engraved, laminated acrylic or 
melamine label for areas with adverse environments (outdoor, unconditioned, high 
humidity, detrimental vapors, etc.).  Unless otherwise indicated, provide a single 
line of text with 1/2-inch high letters on 1-1/2-inch high label; where two lines of 
text are required, use labels 2 inches high. 

b. Elevated Components:  Increase sizes of labels and letters to those appropriate for 
viewing from the floor. 

c. Select and install mechanical fasteners that do not change the NEMA or NRTL rat-
ing of the enclosure. Secure to substrate with stainless steel fasteners on main 
switchboards and switchgear and in locations where adhesives cannot be ex-
pected to work long-term due to environmental conditions 

2. Equipment to Be Labeled:  (Project may not include all pieces of equipment.) 
a. Equipment Enclosures and Cabinets (including section, and including typewritten 

directory of circuits in the location provided by equipment manufacturer where ap-
plicable, and including clear description of upstream equipment and device from 
which the power originates). 

b. Access doors and panels for concealed electrical items. 
c. Monitoring and local/remote-controlling devices via engraved nameplates or wall 

plates as applicable. 
d. Other similar equipment designated by Owner's Representative or Design Profes-

sional in field. 
e. Service Entrances: Include name of engineering firm, name of installing contractor 

and year of installation at service-entrance equipment. 
f. Emergency system boxes and enclosures. 
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P. Fire Alarm Systems: Provide permanent identification for boxes, enclosures, etc. that are asso-
ciated with fire alarm system work.  Paint and identify fire alarm system pull boxes, junction 
boxes, and other access/pull points (boxes and covers) in accordance with NEC/NFPA.  Pro-
vide fire alarm system control panel equipment cabinets, enclosures, etc. with engraved name-
plates (white letters on red background) with the first line of text to read "FIRE ALARM" and the 
remaining lines to include the necessary descriptive text.  Properly identify system components, 
wiring, cabling, and terminals.  Install framed instructions in a location visible from fire-alarm 
control unit.  Provide red color on jacket of all fire alarm cables associated with the fire alarm 
system.  Provide red-colored breaker handle and red-colored lock-on device at source circuit 
breakers that feed fire alarm related equipment.  Provide red coloring for all fire alarm system 
junction boxes, along with identification.  

Q. Emergency Systems: Provide permanent identification for raceways, cables, boxes, enclosures, 
etc. that are associated with emergency system work, compliant with NFPA 70, including Article 
700.10.  Paint and identify emergency system pull boxes, junction boxes, and other access/pull 
points (boxes and covers) in accordance with NEC. Provide emergency system equipment pan-
elboards, cabinets, enclosures, etc. with engraved nameplates (white letters on red back-
ground) with the first line of text to read "EMERGENCY CIRCUITS" and the remaining lines to 
include the necessary descriptive text. Properly identify system components, wiring, cabling, 
and terminals. Provide red color on jacket of all emergency system cables.  Provide red-colored 
breaker handle and red-colored lock-on device at source circuit breakers that feed emergency 
systems.  Provide red coloring for all fire alarm system junction boxes, along with identification. 

END OF SECTION 260553 
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SECTION 260919 - ENCLOSED CONTACTORS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. For each type of product. Include rated capacities, operating characteristics, electrical 

characteristics, and furnished enclosures, specialties and accessories. 

PART 2 - PRODUCTS 

2.1 ENCLOSED CONTACTORS 

A. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with 
requirements, provide product by one of the manufacturers listed below. 
1. Allen-Bradley Co. 
2. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
3. GE/ABB 
4. Siemens Energy & Automation, Inc. 
5. Square D; a brand of Schneider Electric. 

B. Enclosed Contactors: 
1. Provide NEMA standard equipment, rating as indicated on drawings or application 

dependent, including those incorporated as an integral part of a factory/shop pre-
fabricated piece of equipment.  Do not use IEC standards for equipment. 

2. Provide units as indicated on drawings and as indicated under Division 26 sections. 
3. Provide contactors equipped with externally-visible pilot lights and externally-operated 

Hand-Off-Automatic (HOA) selector switches in front cover of enclosure. 
4. Wire contactors for lighting applications so that the "AUTO" position is the normal 

activated condition (i.e. photocell controlled, photocell/time-clock controlled, remote 
switch controlled, BAS controlled, etc.); so that the "OFF" position is manual override to 
turn lighting off; and so that the "HAND" position is manual override to turn lighting on.  

5. Provide contactors with field convertible N.O./N.C. contacts and descriptive nameplates. 
6. Provide lugs, lug kits and related accessory work as required to accommodate the 

conductor sizes and quantities needed for each application. Coordinate with associated 
installers, single-line diagram, field conditions, etc. 

7. Electrically Held Contactors 
a. Provide contactors equal to Square D Class 8903 (or Allen-Bradley Bul. 500L-

BA*94 series) for small resistance heating loads. Provide contactors that are 
electrically operated and electrically held (EOEH). Provide contactors in factory 
NEMA 1 minimum enclosures, with 120V coils (unless indicated otherwise 
elsewhere or otherwise required to render controls fully operable). 

b. Provide "dry" contacts rated at 30A, unless otherwise indicated on drawings, 
minimum 250V (600V if required by application).  Provide number of poles 
(minimum of three poles) and number of contactors as required for each 
application or as indicated on drawing, whichever is larger. Determine coil voltage 
ratings in field. 

8. Mechanically Held Contactors 
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a. Provide magnetic (mechanically latched) contactors equal to Square D Class 8502 
(or Allen-Bradley Bul. 500-BA*930 series) for heating loads, capacitor loads, 
transformer loads, motor loads, and similar loads. Provide contactors with factory 
enclosures, with 120V coils (unless indicated otherwise elsewhere or otherwise 
required to render controls fully operable). Provide starters with holding circuit 
contacts (provide related interlock wiring). Provide magnetic contactors in 
enclosures that are NEMA Size 1 minimum.  

b. Provide "dry" contacts rated at 30A, unless otherwise indicated on drawings, 
minimum 250V (600V if required by application).  Provide number of poles 
(minimum of three poles) and number of contactors as required for each 
application or as indicated on drawing, whichever is larger. Determine coil voltage 
ratings in field. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Provide units with horsepower ratings suitable to the loads.  Size units according to load being 
served or as noted on drawings, whichever requirement is larger.   

B. Provide NEMA 3R enclosures for units that are installed outdoors, in moist areas, and in other 
atmospheres subject to similar moisture or exposure. Provide other NEMA enclosure types if 
indicated on drawings. 

END OF SECTION 260919 
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SECTION 260923 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. For equipment, materials and systems specified in this section. Include product data, 

descriptive information, technical data, wiring diagrams, load restrictions, etc. 

A. Shop Drawings 
2. Submit lighting control drawings with actual occupancy/ vacancy sensor quantities, types, 

locations and coverage patterns as needed to provide fully operational coverage for each 
affected area. 

PART 2 - PRODUCTS 

2.1 MANUAL LIGHTING CONTROL DEVICES – SEE SECTION 262726.00 

2.2 AUTOMATED LIGHTING CONTROL 

A. Digital Timer Switches: Provide Standard of Quality equal to WattStopper TS-400. Provide time 
range as indicated on drawings or as directed in field based on specific applications. Provide 
wall plates and finish colors to match color and style specified in section 262726 “Wiring 
Devices.” 

B. Automatic Control Switches: Provide automatic control switch equal to WattStopper AS-100. 
Provide components that are all made by the same manufacturer in cases where automatic 
control switch components are also connected to a building lighting control system, regardless 
of where the materials are specified in Division 26 documents. Provide a push button wall 
switch capable of on/off manual operation and capable of receiving automatic control signals 
through interrupting power to the circuit feeding the switch and load. Provide a control switch 
with no minimum load requirement and capable of switching from 0 to 1,300 Watt incandescent 
and fluorescent @ 120 VAC - 60Hz, and 0-3,000 Watt fluorescent @ 277 VAC - 60Hz. Provide 
a switch with a locator LED and an audible sound to notify users that lights will turn off in 5 
minutes.  If the button is pushed during this 5 minutes, the shutoff will be cancelled and the 
switch will remain on until the next commanded shutoff signal. Provide components that are 
U.L. listed, offer a five (5) year warranty and meet state and local applicable code requirements. 

2.3 OCCUPANCY SENSORS 

A. General 
1. Provide labor, materials, tools, appliances, control hardware, sensor, wire, junction boxes 

and equipment necessary for and incidental to the delivery, installation and furnishing of 
completely operational occupancy sensor lighting controls, as described herein. 

2. Provide products supplied from a single manufacturer that has been continuously 
involved in manufacturing of occupancy sensors for a minimum of five (5) years. 

3. Provide occupancy sensors for entire project that are all made by the same 
manufacturer, regardless of where the materials are specified in Division 26 documents. 
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Provide components that are all made by the same manufacturer in cases where 
occupancy sensor components are also connected to a building lighting control system, 
regardless of where the materials are specified in Division 26 documents. 

4. Provide components that are U.L. listed, offer a five (5) year warranty and meet state and 
local applicable code requirements. 

5. Provide products manufactured by an ISO 9002 certified manufacturing facility with a 
defect rate of less than one-third of one percent. 

6. Provide sensors capable of operating normally with LED Drivers, electronic ballasts, PL 
lamp systems and rated motor loads. 

7. Provide sensors with coverage that remains constant after sensitivity control has been 
set.  Automatic reduction in coverage due to the cycling of air conditioner or heating fans 
is not permitted. 

8. Provide sensors with readily accessible, user adjustable settings for time delay and 
sensitivity. Locate settings on the sensor (not the control unit) and recess to limit 
tampering. 

9. Provide bypass manual override on each sensor to accommodate failures. Configure so 
that when bypass is utilized, lighting remains on constantly or control diverts to a wall 
switch until sensor is replaced. Recess this control to prevent tampering. 

10. Provide sensors with an LED as a visual means of indication at all times to verify that 
motion is being detected during both testing and normal operation. 

11. Where specified, provide sensor with internal additional isolated relay with Normally 
Open, Normally Closed and Common outputs for use with HVAC control, Data Logging 
and other control options. Do not use sensors that utilize separate components or 
specially modified units to achieve this function. 

12. Provide sensors with UL rated, 94V-0 plastic enclosures. 

B. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with 
requirements, provide product by one of the manufacturers listed below. If not listed, submit as 
substitution. 
1. Cooper Greengate CA 
2. Hubbell 
3. LC&D 
4. Leviton 
5. Lutron 
6. Sensor Switch 
7. Phillips 
8. Wattstopper 

C. Dual technology sensors: Provide sensors that are either wall mounted, corner mounted or 
ceiling mounted in such a way as to minimize coverage in unwanted areas. Provide passive 
infrared and ultrasonic or microphonic technologies for occupancy detection. 

D. Ceiling Sensors: Provide Standard of Quality equal to WattStopper: WT-605, WT-600, WT-
1105, WT-1100, WT-2205, WT-2200, WT-2250, WT-2255, WP-605, WP-1105, WP-2255, WP-
2205, W-500A, W-1000A, W-2000A, W-2000H, UT-300, UT-305, UT-355, WPIR, HB-100, HB-
150, DT-200, DT-205, DT-300, DT-305, DT-355, CX-100, CX-105, CI-200, CI-205, CI-300, CI-
305, CI-355, CI-12 or CI-24 series. 

E. Wall Switch Sensors: Provide Standard of Quality equal to WattStopper: PW-100, PW-100-24, 
PW-200, WI-200, WI-300, WS-200, WD-170, WD-180, WD-270, WD-280, WN-100-120, WN-
100-277, UW-100, UW-100-24, UW-200, DW-100, DW-100-24 or DW-200 series. Provide wall 
switch sensors capable of detection of occupancy at desktop level up to 300 square feet, and 
gross motion up to 1000 square feet. Provide units that accommodate loads from 0 to 800 watts 
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at 120 volts; 0 to 1200 watts at 277 volts and that have 180˚ coverage capability. Provide wall 
switch products that utilize Zero Crossing Circuitry to increase relay life, protect from the effects 
of inrush current, and increase sensor’s longevity. Provide wall switch sensors that have no 
leakage current to load, in manual or in Auto/Off mode for safety purposes, and that have 
voltage drop protection. Where specified, provide wall switch sensors with field selectable 
option to convert sensor operation from automatic-ON to manual-ON. Where specified, provide 
vandal resistant wall switch sensors that utilize hard lens with minimum 1.0mm thickness. Do 
not provide products that utilize a soft lens. 

F. Outdoor sensors 
1. Provide Standard of Quality equal to WattStopper: EW-100, EW-200, EWF-105, EWF-

205, EW-105-24, EW-205-24, EN-100 or EN-200 series. Provide outdoor sensors with 
UL 773A ratings. Provide EWF outdoor sensors additionally with UL 1571 ratings. 
Provide sensors that have an operating temperature range of -40°F to +130°F. To ensure 
complete protection from weather elements and exposure, manufacturer outdoor sensors 
with precision double-shot tooling and with internal silicon gaskets. 

2. Provide EW-100 sensors that cover up to 35 feet, with a field of view of 180 degrees. 
3. Provide EW-200 sensors that cover up to 52.5 feet, with a field of view of 270 degrees. 
4. Provide EN-100 sensors that cover up to 35 feet, with a field of view of 90 degrees. 
5. Provide EN-200 sensors that cover up to 100 feet, with a long range lens view. 
6. Provide EWF sensors with polycarbonate lamp holders that accept PAR 20 or 38 lamps 

up to 150W per lamp. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Installation: Provide grounded (“neutral”) conductor in all lighting control device (switch, dimmer, 
occupancy sensor, etc.) wall outlet boxes, even if not immediately used. 

B. Occupancy Sensors 
1. Locate and aim sensors in the correct location required for complete and proper 

volumetric coverage within the range of coverage(s) of controlled areas per the 
manufacturer's recommendations. Provide ninety (90) to one hundred (100) percent 
coverage in rooms to completely cover the controlled area to accommodate all 
occupancy habits of single or multiple occupants at any location within the rooms. The 
locations and quantities of sensors shown on the drawings are diagrammatic and indicate 
only the rooms which are to be provided with sensors. Provide additional sensors if 
required to properly and completely cover the respective room. 

2. Arrange a pre-installation meeting with manufacturer's factory authorized representative, 
at Owner's facility, to verify placement of sensors and installation criteria. 

3. Exercise proper judgment in executing the installation to ensure the best possible 
installation in the available space and to overcome local difficulties due to space 
limitations or interference of structural components. 

4. Provide, at the Owner's facility, the training necessary to familiarize the Owner's 
personnel with the operation, use, adjustment, and problem solving diagnosis of the 
occupancy sensing controls. 

5. Upon completion of the installation, provide complete commissioning for controls by the 
manufacturer's factory authorized technician who will verify adjustments and sensor 
placement to ensure trouble-free occupancy-based lighting controls. Provide the Owner 
and Design Professionals with ten working days written notice of the scheduled 
commissioning date. Upon completion of related work, including fine tuning, provide 
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factory authorized technician training to the Owner's personnel in the adjustment and 
maintenance of the sensors. 

END OF SECTION 260923 
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SECTION 262416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. For each provide bus configuration, current ratings, voltage ratings, SCCR Ratings, over-

current protective device(s), surge suppression device(s), accessory, and components 
indicated.  Include dimensions and manufacturers' technical data on features, perfor-
mance, electrical characteristics, ratings, accessories, and finishes. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the follow-
ing: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
2. GE/ABB 
3. Siemens Industry, Inc. 
4. Square D; a brand of Schneider Electric 
5. Mersen 
6. Littelfuse 

B. Enclosures:  Refer to electrical drawings and coordinate with field conditions for cabinet mount-
ing types (i.e. flush, surface, flush and surface). 
1. Rate for environmental conditions at installed location. 
2. Front Cover:  Entire front trim neatly bolted to box (or equivalent concealed clamping or 

similar method), and with standard door within trim cover. Provide dead front behind 
standard trim door, bolted in place, to cover bare wiring, lugs, bussing and terminal bars. 
Provide concealed hinges. Provide concealed hinges, secured with flush latch with tum-
bler lock and keyed alike. 

3. Provide additional features where indicated on drawings or needed due to field or archi-
tectural conditions.  Such features include, but are not limited to, the following. 
a. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front 

with flanges for attachment to panelboard, wall, and ceiling or floor. 
b. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; in-

tegral with enclosure body.  Arrange to isolate individual panel sections. 
4. Panel and Trim Finish:  Galvanized steel, factory finished immediately after cleaning and 

pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime 
coat and thermosetting topcoat. 

5. Back Box Finish:  Galvanized steel 
6. Directory Card:  Provide neatly typewritten circuit directory card for each panelboard 

upon completion of installation work. Include the actual room names/numbers that are 
selected for interior signage/designation. 

C. Incoming Mains Location:  Provide incoming main locations (top or bottom, or top and bottom) 
based on means and methods and conduit/raceway layouts that are planned for installation. 
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D. Phase, Neutral, and Ground Buses: Refer to electrical drawings, single line diagram and sched-
ules for additional information on requirements for buses, as applicable. 
1. Material:  Tin-plated copper or aluminum.  
2. Grounded (“Neutral”) Bus: Provide 100% rated bus with sufficient lugs to accommodate 

grounded conductors for all circuits and pole spaces. 
3. Equipment Grounding Bus:  Adequate for feeder and branch-circuit equipment grounding 

conductors; bonded to box; minimum 50 percent rated. Bond to grounded (“neutral”) bus 
for service entrance applications only. 

4. Isolated Ground Bus:  Refer to drawings and schedules for location of Isolated ground 
panels.  Bus shall be adequate for branch-circuit isolated ground conductors; insulated 
from box; minimum 50 percent rated. 

E. Conductor Connectors:  Suitable for use with conductor material and sizes. 
1. Material:  Tin-plated aluminum 
1. Main and Neutral Lugs:  Mechanical type. 
2. Ground Lugs and Bus-Configured Terminators:  Mechanical type. 
3. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material.  Locate 

at opposite end of bus from incoming lugs or main device. 
4. Subfeed (Double) Lugs:  Mechanical type suitable for use with conductor material.  Lo-

cate at same end of bus as incoming lugs or main device. 
5. Gutter-Tap Lugs:  Mechanical type suitable for use with conductor material.  Locate at 

same end of bus as incoming lugs or main device. 

F. Future Devices:  Provide all mounting brackets, bus connections, filler plates, and necessary 
appurtenances required for future installation of devices. 

G. Fault Current Ratings 
1. Provide electrical distribution related equipment with appropriately braced bussing and 

properly rated breakers, fuses, etc. for the available fault currents.  
2. In existing buildings where fault current values are not indicated on drawings, coordinate 

with existing “upstream” distribution equipment, and provide equipment AIC ratings that 
meet or exceed same. 

H. Provide panelboard branches as scheduled on the drawings. Provide circuit breaker panelboard 
bus assemblies with distributed (sequence) type bussing throughout, so that any two adjacent 
single-pole breakers, or spaces, are replaceable by a two-pole internal common trip breaker, 
and so that any three adjacent single-pole breakers, or spaces, are replaceable by a three-pole 
internal common trip breaker. This applies for branch breakers sized 15-amp through 70-amp 
inclusive, without disturbing any other breaker. 

I. Provide dead-front safety type panelboards as indicated, with panelboard switching and protec-
tive devices in quantities, ratings, types, and with arrangement shown. Provide with lug connect-
ors approved for use with copper or aluminum conductors. Provide lugs, lug kits and related ac-
cessory work as required to accommodate the conductor sizes and quantities needed for each 
application. Coordinate with single-line diagram, schedules, field conditions, etc. 

J. Provide integral factory-installed power supply system(s) to prevent electronic-trip breakers from 
tripping under conditions where load current may at any time fall below operational thresholds. 
Provide factory-wired power supply system(s), powered from the respective panelboard with 
integral overcurrent protection, control power transformer(s), etc. as necessary for complete op-
erational system(s) without requiring any external or field wiring. 
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2.2 PANELBOARDS 

A. Provide Distribution Panel construction for panelboard applications where indicated on drawings 
or where otherwise required based on power distribution requirements. Provide Panelboard 
construction for branch panelboards. 

B. Provide circuit breaker panelboards unless indicated otherwise on drawings. 
1. Circuit Breaker Branch Overcurrent Protective Devices:  Bolt-on type, replaceable without 

disturbing adjacent units. 

C. Fused Panelboards:  Provide fused type panelboards where indicated on drawings. In lieu of 
fused panelboards, contractor may provide circuit-breaker panelboards if selective coordination 
can be achieved. If circuit-breaker panelboards are proposed, provide full selective coordination 
study for the branches of power requiring fused panelboards and submit this study along with 
the panelboard submittal. Do not proceed with procurement of any circuit-breaker panelboards 
until this selective coordination study is reviewed and returned with no exceptions. The engineer 
of record will determine if selective coordination has been achieved; if there is a disagreement 
regarding the findings of the selective coordination study, fused panelboards shall be required. 
Provide the following components and features for fused panelboards. 
1. NRTL listed and labeled fused panelboards manufactured by Eaton/Bussman, Mersen or 

Littelfuse. 
2. Mechanical lugs and connectors. 
3. Fused-switches for all branch devices, and for mains if not a main-lugs-only panelboard. 
4. Plug-in fuse units and fuse/switch assemblies, replaceable without disturbing adjacent 

units. 
5. Minimum of six spare 20-ampere, single-pole fuses for each panelboard, stored in inte-

gral compartment in the panelboard. 
6. Permanent provisions for lock-out/tag-out. 
7. Time-delay fuses (exceptions: if indicated otherwise herein or on drawings). 
8. Rated for up to 200 kA available fault current at up to 600V as needed. 
9. Make final selections for fuses to ensure full selective coordination with upstream over-

current protective devices where indicated on drawings. Coordinate with upstream fuses 
at no more than a 2 to 1 (2:1) ratio. 

10. Fused Branch Overcurrent Protective Devices:   
a. Bolt-on type fused disconnect assembly. 
b. Cube fuse that is replaceable without disturbing adjacent units, and without remov-

ing dead front or interior trim. 
c. Amp rating rejection system. 
d. Interlocked with disconnect switch to prevent access to ensure circuit is deener-

gized before fuse removal. 
e. Local open-fuse indication. 

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Molded-Case Circuit Breakers (MCCB):  Comply with UL 489, with series-connected rating to 
meet available fault currents.   
1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, 

and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip set-
ting for circuit-breaker frame sizes 250 A and larger. 

2. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault 
protection (6-mA trip). 

3. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault pro-
tection (30-mA trip). 
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4. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 
a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor ma-

terials. 
c. Application Listing:  Appropriate for application; Type SWD for switching fluores-

cent lighting loads; Type HID for feeding fluorescent and high-intensity discharge 
(HID) lighting circuits. 

d. Shunt Trip:  Trip coil voltage as required to achieve intended control scheme with 
coil clearing contacts (or equivalent configuration), energized from separate circuit 

e. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position. 
f. Mounting: Designed to be mounted and operated in any physical position, and to 

be operated in a minimum ambient temperature of 40 degrees C.; with mechanical 
screw type removable connector lugs, AL/CU rated. 

g. Size: Full size, no "tandem" or "split" breakers. 
h. Position: All load-side box lugs of each breaker in the same gutter. 
i. Common Trip: Common trip for multi-pole breakers so overload on one pole will 

trip all poles simultaneously. Provide multi-pole breakers with common trip (or with 
handle-ties, only if needed because breakers are existing) for applications where it 
is determined that a common disconnecting means is required for multi-wire 
branch circuits serving, or within, the same enclosure, outlet box, equipment, or 
device. 

j. SWD Type: Provide for 15 and 20 ampere branch circuit breakers (UL Listed). 
k. HACR Type: Provide for 15 through 70 ampere branch circuit breakers. 
l. Spares: Place all spare circuit breakers in the ‘OFF’ position, provide with breaker 

locks, and schedule them as “Spare” on directory card. 

2.4 ACCESSORY COMPONENTS AND FEATURES 

A. Provide panelboard accessories and devices including, but not necessarily limited to, overcur-
rent protection devices, ground-fault protection, etc., as recommended by panelboard manufac-
turer for ratings and applications indicated.  Provide distribution equipment with ground bus 
bars. Provide a minimum of 20 handle, lock-on devices of the non-padlocking type for life 
safety, special systems and other essential circuits. 

B. Provide construction and bracing as required to permit shipping, rigging, etc. of products in any 
physical position or orientation without compromising product warranty. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Mount top of trim 90 inches above finished floor unless top-most breaker handle would end up 
being above 79 inches in which case the top of trim shall be mounted so that the top-most 
breaker handle will be below 79 inches. Install overcurrent protective devices and controllers not 
already factory installed. Set field-adjustable, circuit-breaker trip ranges and other applicable 
settings. Arrange conductors in gutters into groups. Install filler plates in unused spaces. 

B. Provide neatly computer-typed/printed circuit directory card for each panel upon completion of 
installation work. Include the actual room names/numbers that are selected for interior signage 
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and/or designation. Scheduling shown on drawings is shown to indicate feeder and branch cir-
cuiting requirements. Determine exact numbering sequence of circuits in field after performing 
final balancing. 

END OF SECTION 262416 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. For each type include electrical characteristics, configurations, ratings, markings, colors, 

etc.  

1.2 GENERAL 

A. Information regarding the following is included in other Division 26 specification sections and/or 
on drawings:  weatherproof cover plates, special identification requirements, and occupancy 
sensors. 

B. Provide wiring devices, in types, characteristics, grades, colors, and electrical ratings for appli-
cations indicated which are UL listed and which comply with NEMA WD 1 and other applicable 
UL and NEMA standards.  Verify color selections with Owner's Representative. 

C. Coordination: Receptacles for Owner-Furnished Equipment:  Match plug configurations. Cord 
and Plug Sets:  Match equipment requirements. 

D. Definitions: 
1. EMI:  Electromagnetic interference. 
2. GFCI:  Ground-fault circuit interrupter. 
3. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 
4. RFI:  Radio-frequency interference. 
5. SPD:  Surge protection device. 
6. Tamper-resistant:  This term and “safety type” shall be taken to mean the same thing for 

receptacles. 

E. Maintenance Material Submittals:  Furnish extra materials that match products installed and that 
are packaged with protective covering for storage and identified with labels describing contents. 
1. Floor Service-Outlet Assemblies:  One for every 10 but no fewer than one. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with re-
quirements, provide product by one of the manufacturers listed below.  
1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper) 
2. FSR Inc. (FSR) 
3. Hubbell Incorporated (Hubbell) 
4. Hubbell Incorporated; Wiring Device-Kellems (Hubbell) 
5. Hubbell Incorporated; Wiring Device-Bryant (Hubbell) 
6. Legrand 
7. Leviton Mfg. Company Inc. (Leviton) 

http://www.specagent.com/LookUp/?uid=123456818222&mf=04&src=wd
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8. Lutron Electronics, Inc. (Lutron) 
9. Pass & Seymour/Legrand (Pass & Seymour) 
10. Wiremold/Legrand (Wiremold) 

B. For receptacle circuits protected with 15A breakers, provide NEMA 5-15R equivalents for the 
devices specified in this section. 

C. Provide equivalent quality devices by manufacturers listed in subparagraphs hereafter for cases 
where voltage, amperage and/or NEMA configurations that are indicated on drawings or, are 
otherwise required based on project conditions, differ from those specified herein. 

D. Provide Weather-Resistant Receptacles with UL “WR” marking, compliant with NEC 406.8, for 
all applications in wet or damp locations. 

E. Where GFI protected receptacles are shown on drawings, provide a separate GFI receptacle for 
each one shown.  Do not feed downstream receptacles from load-side (GFI-protected) terminals 
of upstream receptacles. 

F. Provide corrosion-resistant versions of receptacles specified below for industrial applications 
and applications in corrosive or potentially-corrosive environments. 

G. Devices that are manufactured for use with modular plug-in connectors may be substituted un-
der the following conditions: Connectors shall comply with UL 2459 and shall be made with 
stranding building wire; connectors are NRTL listed for intended use; connectors comply with 
the requirements in this Section; connectors are permitted by Authorities Having Jurisdiction. 

2.2 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configura-
tion 5-20R (20A) or 5-15R (15A), UL 498, and FS W-C-596. Provide duplex and single specifi-
cation grade receptacles, 2-pole, 3-wire grounding, self-grounding, green grounding screw, 
ground terminals and poles internally connected to mounting yoke, color coded base, 20-
amperes, 125-volts, with metal plaster ears, back & side wiring, NEMA configuration 5-20R. 
Subject to compliance with requirements, provide one of the following (catalog numbers in sub-
paragraphs below are for 20-A, heavy-duty, specification-grade, nylon-face devices; revise cata-
log numbers to require other configurations and ratings): 
1. Cooper; 5351 (single), CR5362 (duplex) 
2. Hubbell; HBL5351 (single), HBL5352 (duplex) 
3. Bryant; 5351 (single), 5352A (duplex) 
4. Leviton; 5351 (single), 5362 (duplex) 
5. Pass & Seymour; 5351 (single), 5362 (duplex) 

B. GFCI Receptacles, 125V, 20A: Straight blade, feed-through or non-feed-through type depend-
ing on application. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and 
FS W-C-596. Include indicator light that shows when the GFCI has malfunctioned and no longer 
provides proper GFCI protection. Subject to compliance with requirements, provide one of the 
following: 
1. Cooper; VGF20 
2. Hubbell; GF20#LA 
3. Bryant; GF20#LA 
4. Pass & Seymour; 2097 
5. Leviton; 6490 

http://www.specagent.com/LookUp/?uid=123456803152&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818087&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818084&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818084&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818085&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818086&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818101&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818102&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818102&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818103&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818104&mf=04&src=wd
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2.3 TWIST-LOCKING RECEPTACLES 

A. Single Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Con-
figuration L5-20R, and UL 498. Subject to compliance with requirements, provide one of the fol-
lowing: 
1. Cooper; CWL520R 
2. Hubbell; HBL2310 
3. Bryant; 70520FR 
4. Leviton; 2310 
5. Pass & Seymour; L520-R 

B. Single Receptacles, 125 V, 30 A:  Comply with applicable requirements of NEMA, Configura-
tion L5-30R, and UL. Subject to compliance with requirements, provide product equivalent to 
the following: 
1. Hubbell; HBL2610. 
2. Bryant; 70530FR 

C. Isolated-Ground, Single Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, 
NEMA WD 6 Configuration L5-20R, and UL 498. Equipment grounding contacts shall be con-
nected only to the green grounding screw terminal of the device and with inherent electrical iso-
lation from mounting strap. Isolation shall be integral to receptacle construction and not de-
pendent on removable parts. Subject to compliance with requirements, provide one of the fol-
lowing:  
1. Cooper; IGL520R 
2. Hubbell; IG2310 
3. Bryant; 70520IG 
4. Leviton; 2310-IG 
5. Pass & Seymour; IG4700 

D. Isolated-Ground, Single Receptacles, 125 V, 30 A: Comply with applicable requirements of 
NEMA, Configuration L5-30R, and UL. Equipment grounding contacts shall be connected only 
to the green grounding screw terminal of the device and with inherent electrical isolation from 
mounting strap. Isolation shall be integral to receptacle construction and not dependent on re-
movable parts. Subject to compliance with requirements, provide product equivalent to the fol-
lowing: 
1. Hubbell; IG2610 
2. Bryant; 70530IG 

2.4 PENDANT CORD-CONNECTOR DEVICES 

A. Description: Matching, locking-type plug and receptacle body connector; NEMA WD 6 Configu-
rations L5-20P and L5-20R, heavy-duty grade, and FS W-C-596; Nylon body, with screw-open, 
cable-gripping jaws and provision for attaching external cable grip;  

2.5 CORD AND PLUG SETS 

A. Description:  Match voltage and current ratings and number of conductors to requirements of 
equipment being connected; Rubber-insulated cord with stranded-copper conductors, 
Type SOW-A jacket, green-insulated grounding conductor and ampacity of at least 130 percent 
of the equipment rating; Nylon body plug with integral cable-clamping jaws (match cord and re-
ceptacle type for connection). 

http://www.specagent.com/LookUp/?uid=123456818132&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818133&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818134&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818135&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818133&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818136&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818137&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818138&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818139&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818137&mf=04&src=wd
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2.6 TOGGLE SWITCHES 

A. General: Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Switches, 120/277 V, 20 A: Subject to compliance with requirements, provide one of the follow-
ing: 
1. Single Pole: 

a. Cooper; AH1221. 
b. Hubbell; HBL1221. 
c. Bryant; 1121. 
d. Leviton; 1221-2. 
e. Pass & Seymour; CSB20AC1. 

2. Two Pole: 
a. Cooper; AH1222. 
b. Hubbell; HBL1222. 
c. Bryant; 4902. 
d. Leviton; 1222-2. 
e. Pass & Seymour; CSB20AC2. 

3. Three Way: 
a. Cooper; AH1223. 
b. Hubbell; HBL1223. 
c. Bryant; 4903. 
d. Leviton; 1223-2. 
e. Pass & Seymour; CSB20AC3. 

4. Four Way 
a. Cooper; AH1224. 
b. Hubbell; HBL1224. 
c. Bryant; 4804. 
d. Leviton; 1224-2. 
e. Pass & Seymour; CSB20AC4. 

C. Pilot-Light Switches, 20 A:  Single pole, with neon-lighted handle, illuminated when switch is 
"off.".  Subject to compliance with requirements, provide one of the following: 
1. Cooper; AH1221PL for 120 and 277 V. 
2. Hubbell; HBL1201PL for 120 and 277 V. 
3. Bryant; 4501PLR12C for 120 and 277 V. 
4. Leviton; 1221-LH1. 
5. Pass & Seymour; PS20AC1RPL for 120 V, PS20AC1RPL7 for 277 V. 
6. Description:  Single pole, with neon-lighted handle, illuminated when switch is "off." 

2.7 DOOR JAMB SWITCHES 

A. Door Jamb Switches:  Commercial grade plunger style with metal pushbutton, metal jamb box, 
single circuit momentary type, normally on, standard or heavy duty, rated for AC/DC (minimum 
3A at 125VAC), single-pole, steel actuator material, steel body material, brass finish, UL Listed 
and CSA Listed. Prior to furnishing submittals or procuring any door jamb switch materials, 
submit a sample of the proposed product to each affected door hardware supplier and to fabri-
cator of each type of door in which they will be used.  Obtain written confirmation from those 
parties that the proposed door jamb switches will work successfully in each application simulta-
neously with successful operation of affected doors and hardware. Subject to compliance with 
requirements, available products that may be incorporated into the work include, but are not lim-
ited to, the following: Leviton #1865. 

http://www.specagent.com/LookUp/?uid=123456818156&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818157&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818157&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818158&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818159&mf=04&src=wd
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2.8 COMMUNICATION, INFORMATION TECHNOLOGY AND SIMILAR OUTLETS 

A. Provide the following for communication, information technology and similar outlets that are 
shown on electrical drawings. 
1. Provide 4-inch square by minimum 2-1/8 inch deep outlet box with single-gang ring. 
2. Provide single-gang blank wall plate of material and color to match wiring devices in the 

respective room/area. 
3. Provide at least one 3/4" empty conduit from outlet box to accessible ceiling cavity, or to 

overhead joist/structure space in areas with no finished ceilings. Provide sweep bends 
and insulated throat fittings (or plastic bushings) at each end of the conduit 

4. Provide 200-pound pull string within conduits, easily accessible at both ends. 
5. Provide neat permanent marking at the end of the overhead stub that clearly states the 

purpose of the conduit and the room where the respective outlet is located. 
6. Coordinate all locations, heights and other specifics with the respective device/system in-

stallers and provide all work accordingly. 

2.9 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. Provide metal plate-
securing screws with head color to match plate finish. Provide factory markings on faces of re-
ceptacles that are controlled for energy management or building automation that are compliant 
with Article 406.3(E), including symbol and the word “Controlled”. Provide engraved wall plates 
where required by prevailing codes, indicated on drawings or indicated in Division 26 specifica-
tions. 
1. Material for Finished Spaces:  satin finish stainless steel, equal to Leviton Type 430 se-

ries 
2. Material for Unfinished Spaces with surface-mounted outlet boxes:  Galvanized steel  
3. Material for Indoor Damp Locations:  Gasketed satin finish stainless steel, equal to Levi-

ton Type 430 series, with spring-loaded lift cover, and listed and labeled for use in wet 
and damp locations. 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with Type 3R, weather-
resistant. Refer to Section 26 05 33.00. 

C. Provide receptacle wall plates with adhesive label identification of source panel and circuit 
number. Provide black lettering (1/4 inches high), and transparent background. Provide labels 
and lettering that are impervious to normal surrounding ambient heat and light. Install labels 
perfectly level/plumb. Utilize material that renders a virtually permanent adhesion, but that can 
be removed with a razor blade. 

2.10 FINISHES AND INDICATORS 

A. Device Color (unless otherwise indicated or required by NFPA 70 or device listing): 
1. General Wiring Devices Connected to Normal-Utility Branch of Power System:  White. 
2. Wiring Devices Connected to Emergency Branch of Power System:  Red. 
3. Wiring Devices Connected to Optional Standby Branch of Power System:  Gray 
4. Isolated-Ground Receptacles:  Orange, with factory “green triangle” marking on face. 

B. Wall Plate Color:  For plastic covers, match device color. 
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C. Illuminated Indication:  Provide illuminated face or indicator light versions of wiring devices 
specified herein where indicated as such on drawings and/or where required by prevailing 
code(s), to indicate that there is power to the device. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Coordination with Other Trades:  Protect installed devices and their boxes.  Do not place wall 
finish materials over device boxes and do not cut holes for boxes with routers that are guided by 
riding against outside of boxes. Keep outlet boxes free of plaster, drywall joint compound, mor-
tar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, 
conductors, and cables. Install device boxes in brick or block walls so that the cover plate does 
not cross a joint unless the joint is troweled flush with the face of the wall. Install wiring devices 
after all wall preparation, including painting, is complete. 

B. Conductors:  Provide grounded (“neutral”) conductor in all lighting control device (switch, dim-
mer, occupancy sensor, etc.) wall outlet boxes, even if not immediately used. Do not strip insu-
lation from conductors until right before they are spliced or terminated on devices. Strip insula-
tion evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking 
of solid wire or cutting strands from stranded wire. The length of free conductors at outlets for 
devices shall meet provisions of NFPA 70, Article 300, without pigtails. Existing Conductors:  
Cut back and pigtail, or replace all damaged conductors; Straighten conductors that remain and 
remove corrosion and foreign matter; Pigtailing existing conductors is permitted, provided the 
outlet box is large enough. 

C. Device Installation: 
1. Replace devices that have been in temporary use during construction and that were in-

stalled before building finishing operations were complete. 
2. Keep each wiring device in its package or otherwise protected until it is time to connect 

conductors. 
3. Do not remove surface protection, such as plastic film and smudge covers, until the last 

possible moment. 
4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 

conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw. 
6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold de-

vice-mounting screws in yokes, allowing metal-to-metal contact. 
10. Install wiring devices only in electrical boxes that are clean; free from building materials, 

dirt, and debris.  Install wiring devices after wiring work is completed.  Install wall plates 
only after respective wall surfaces have received their final finish. 

11. Consider locations indicated on the drawings to be approximate (unless specifically di-
mensioned on drawings, or unless spacings must comply with prevailing codes). Study 
the general construction with relation to spaces and equipment surrounding each outlet. 

12. Do not use aluminum products in concrete.  
13. Fasten electrical boxes firmly and rigidly to substrates, or structural surfaces to which at-

tached, or solidly embed electrical boxes in concrete or masonry. Support boxes inde-
pendent of conduit. 
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14. Provide feed-through-type GFCI receptacles where downstream receptacles are fed from 
the line side of the GFCI receptacle. 

15. Adjust locations of outlets, devices, etc. to suit arrangement of partitions and furnishings. 
16. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 

vertical and with grounding terminal of receptacles on top.  Group adjacent switches un-
der single, multigang wall plates 

17. Receptacle Orientation:  Install receptacles so that the ground pin is oriented in a con-
sistent manner throughout the facility, so that the orientation is compliant with all prevail-
ing codes and regulations, and so that the orientation is acceptable to the electrical in-
spector.  Where there is no existing building standard or other project requirement, install 
receptacles with ground pin up.  Where receptacles are installed horizontally, install so 
that neutral connection faces up. Coordinate with AHJ and Owner. 

18. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and re-
mount outlet boxes when standard device plates do not fit flush or do not cover rough 
wall opening. 

3.2 TAMPER-RESISTANT RECEPTACLES 
1. Provide tamper-resistant receptacles in compliance with NEC Article 406.12 for all appli-

cations. Install in all publicly-accessible spaces.  

3.3 FIELD QUALITY CONTROL 

A. Tests for Receptacles: 
1. Line Voltage (120V):  Acceptable range is 105 to 132 V. 
2. Test for correct polarity and grounding. 
3. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is unacceptable. 
4. Ground Impedance:  Values of up to 2 ohms are acceptable. 
5. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
6. Using the test plug, verify that the device and its outlet box are securely mounted. 
7. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems.  Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

B. Installed equipment will be considered defective if it does not pass tests and inspections. Cor-
rect malfunctioning units on-site, where possible, and retest to demonstrate compliance; other-
wise, replace with new units and retest. Prepare test and inspection reports.  Include notation of 
deficiencies detected, remedial action taken, and observations after remedial action. 

END OF SECTION 262726 
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SECTION 263600 - TRANSFER SWITCHES 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. For each type include dimensions, weights, electrical characteristics, ratings, operating 

characteristics, voltage rating, rated capacity, bus configuration, short circuit current rat-
ings, accessories, wiring diagrams for power and control and finishes.   

1.2 GENERAL STANDARDS 

A. Comply with applicable requirements of the following: 
1. ANSI. 
2. NEMA (including ICS 1). 
3. NFPA 70. 
4. NFPA 99. 
5. NFPA 101. 
6. NFPA 110. 
7. UL, including UL 1008 (unless requirements of these Specifications are stricter). 
8. IEEE. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide Transfer Switch products by 
one of the following: 
1. Caterpillar; Engine Div. 
2. Eaton Electrical Inc. 
3. Emerson; ASCO Power Technologies, LP. 
4. GE Zenith Controls. 
5. Generac Power Systems, Inc. 
6. Kohler Power Systems; Generator Division. 
7. Lake Shore Electric Corporation 
8. Onan/Cummins Power Generation; Industrial Business Group 
9. Russelectric, Inc. 

2.2 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS 

A. General: 
1. Refer to drawings for required voltage, phase and amperage ratings, and for required 

number of poles. 
2. Provide auxiliary contacts as required for interfaces to affected equipment, to render all 

ancillary functions operational. Provide necessary equipment, accessories, components, 
controls, programming hardware and software, etc. as required to render systems fully 
operational. 

http://www.specagent.com/LookUp/?uid=123456818369&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818373&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818370&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803204&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803203&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818371&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803210&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818372&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803205&mf=04&src=wd
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3. Indicated Current Ratings:  Apply as defined in UL 1008 for continuous loading and total 
system transfer, including applicable classes of loads for the project. 

4. Solid-State Controls:  Repetitive accuracy of all settings shall be plus or minus 2 percent 
or better over an operating temperature range of minus 20 to plus 70 deg C. 

5. Resistance to Damage by Voltage Transients:  Components shall meet or exceed volt-
age-surge withstand capability requirements when tested according to IEEE C62.41.  
Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1. 

6. Electrical Operation:  Accomplish by a nonfused, momentarily energized solenoid or elec-
tric-motor-operated mechanism, mechanically and electrically interlocked in both direc-
tions. Unless overridden by delayed transition, provide total transfer time (in either direc-
tion) that does not exceed 6 cycles at 60 Hz. with nominal voltage applied to the actuator. 

7. Tested Fault-Current Closing and Withstand Ratings:  Adequate for duty imposed by pro-
tective devices at installation locations in Project under the fault conditions indicated, 
based on testing according to UL 1008. 

8. Switch Characteristics:  Designed for continuous-duty repetitive transfer of full-rated cur-
rent between active power sources. 
a. Transition Type: Refer to schedules on drawings. 
b. Switching Arrangement:  Double-throw type. 
c. Switch Action:  Double throw; mechanically held in both directions. 
d. Contacts:  Silver composition or silver alloy for load-current switching.  Conven-

tional automatic transfer-switch units, rated 225 A and higher, shall have separate 
arcing contacts. Provide main contacts that are 600VAC rated, long life, mechani-
cally held contacts with magnetic "blowouts" and with multiple leaf arc chute barri-
ers. 

e. Provide insulated transparent dead front within the enclosure (to protect servicing 
personnel when door is open).   

f. Provide neutral bar (with lugs). Provide equipment ground bar (with lugs). 
9. Annunciation, Control, and Programming Interface Components:  Devices at transfer 

switches for communicating with remote programming devices, annunciators, or annun-
ciator and control panels shall have communication capability matched with remote de-
vice. 

10. Provide lugs, lug kits and related accessory work as required to accommodate the con-
ductor sizes and quantities needed for each application. Coordinate with single-line dia-
gram, field conditions, etc. 

11. Factory Wiring:  Train and bundle factory wiring and label, consistent with Shop Draw-
ings, either by color-code or by numbered or lettered wire and cable tape markers at ter-
minations.  Color-coding and wire and cable tape markers are specified in Sec-
tion 260553 "Identification for Electrical Systems." 
a. Designated Terminals:  Pressure type, suitable for types and sizes of field wiring 

indicated. 
b. Power-Terminal Arrangement and Field-Wiring Space:  Suitable for top, side, or 

bottom entrance of feeder conductors as indicated. 
c. Control Wiring:  Equipped with lugs suitable for connection to terminal strips. 

12. Heater:  Equip outdoor switches and indoor switches in unconditioned or high-humidity 
spaces, with an internal heater.  Provide thermostat within enclosure to control heater. 

13. Neutral Switching:  Where four-pole switches are indicated, provide fully-rated neutral 
pole switched simultaneously with phase poles. Where three-pole switches are indicated, 
provide solid and fully-rated neutral terminal unless otherwise indicated. 

B. Battery Charger For Generator Starting Batteries: Float type rated minimum 10A, with ammeter 
to display charging current, and with fused ac inputs and dc outputs. 
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C. Enclosures:  General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508, 
unless otherwise indicated. Provide enclosures with swing-out service panels and door locks.  
Coat enclosures with manufacturer's standard color acrylic enamel finish over corrosion-
resistive primer. 

2.3 AUTOMATIC TRANSFER SWITCHES 

A. General: 
1. Comply with Level 1 equipment according to NFPA 110. 
2. Manual Switch Operation:  Unloaded or under load, with door closed and with either or 

both sources energized.  Transfer time is same as for electrical operation.  Control circuit 
automatically disconnects from electrical operator during manual operation. 

3. Digital Communication Interface:  Matched to capability of remote annunciator or annun-
ciator and control panel. 

4. Signal-Before-Transfer Contacts:  A set of normally open/normally closed dry contacts 
operates in advance of retransfer to normal source.  Interval is adjustable from 1 to 30 
seconds. Provide wiring, conduit, relays, contactors, coordination with other installers, 
etc. as required to interface this feature with controls of other equipment (including eleva-
tors) to prevent disruption, equipment damage, etc. as applicable. 

B. Automatic Transfer-Switch Features: 
1. Undervoltage Sensing for Each Phase of Normal Source:  Sense low phase-to-ground 

voltage on each phase.  Pickup voltage shall be adjustable from 85 to 100 percent of 
nominal, and dropout voltage shall be adjustable from 75 to 98 percent of pickup value.  
Factory set for pickup at 90 percent and dropout at 85 percent. 

2. Adjustable Time Delay:  For override of normal-source voltage sensing to delay transfer 
and engine start signals.  Adjustable from zero to six seconds, and factory set for one 
second. 

3. Voltage/Frequency Lockout Relay:  Prevent premature transfer to generator.  Pickup 
voltage shall be adjustable from 85 to 100 percent of nominal.  Factory set for pickup at 
90 percent.  Pickup frequency shall be adjustable from 90 to 100 percent of nominal.  
Factory set for pickup at 95 percent. 

4. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes, and facto-
ry set for 10 minutes to automatically defeat delay on loss of voltage or sustained un-
dervoltage of emergency source, provided normal supply has been restored. 

5. Test Switch:  Simulate normal-source failure. 
6. Switch-Position Pilot Lights:  Indicate source to which load is connected. 
7. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and 

emergency-source sensing circuits. 
a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source 

Available." 
b. Emergency Power Supervision:  Red light with nameplate engraved "Emergency 

Source Available." 
8. Unassigned Auxiliary Contacts:  Minimum of two normally open, single-pole, double-

throw contacts for each switch position, rated 10 A at 240-V ac. 
9. Transfer Override Switch:  Overrides automatic retransfer control so automatic transfer 

switch will remain connected to emergency power source regardless of condition of nor-
mal source.  Pilot light indicates override status. 

10. Engine Starting Contacts:  One isolated and normally closed, and one isolated and nor-
mally open; rated minimum 10 A at 32-V dc minimum. 

11. Engine Shutdown Contacts:  Time delay adjustable from zero to five minutes, and factory 
set for five minutes.  Contacts shall initiate shutdown at remote engine-generator controls 
after retransfer of load to normal source. 
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12. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts engine gen-
erator and transfers load to it from normal source for a preset time, then retransfers and 
shuts down engine after a preset cool-down period.  Initiates exercise cycle at preset in-
tervals adjustable from 7 to 30 days.  Running periods are adjustable from 10 to 30 
minutes.  Factory settings are for 7-day exercise cycle, 20-minute running period, and 5-
minute cool-down period.  Exerciser features shall include the following: 
a. Exerciser Transfer Selector Switch:  Permits selection of exercise with and without 

load transfer. 
b. Push-button programming control with digital display of settings. 
c. Integral battery operation of time switch when normal control power is not availa-

ble. 
13. Provide voltmeter, ammeter, frequency meter, and key operated test/normal/retransfer 

switch.  
14. Provide time-delay features to prevent excessive transfer and retransfer operation during 

momentary line voltage dips; for load retransfer; for start; for engine shutdown; and for 
cool down timer.  Provide minimum of two Form C (12C, 12D) dry contacts to indicate 
switch in emergency position. 

15. Provide contact to contact transfer speed for the manual operators identical to that for the 
Automatic Transfer Switches electrical operator (independent of speed at which the han-
dle is moved). 
a.  

2.4 NONAUTOMATIC (MANUAL) TRANSFER SWITCHES 

A. Operation:  Electrically actuated by push buttons designated "Normal Source" and "Alternate 
Source." In addition, removable manual handle provides quick-make, quick-break manual-
switching action.  Switch shall be capable of electrically or manually transferring load in either 
direction with either or both sources energized.  Control circuit disconnects from electrical oper-
ator during manual operation. Contact to contact transfer speed for the manual operator shall be 
identical to that for the equivalent Automatic Transfer Switch electrical operator (independent of 
speed at which the handle is moved). Derive control power for electrically operated switches 
from the source to which the load is being transferred. Construct with reliable mechanical inter-
locking to prevent the unintended interconnection of normal and alternate sources of power. 
Provide units capable of remote control. 

B. Configure Double-Throw Switching Arrangements with an intermediate neutral position to allow 
for a time delay before moving switch into the next position. All other characteristics of the Non-
Automatic Transfer Switches shall be identical to those for equivalent Automatic Transfer 
Switches. 

C. Nonautomatic Transfer-Switch Features and Accessories: 
1. Pilot Lights:  Indicate source to which load is connected. 
2. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and al-

ternate-source sensing circuits. 
a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source 

Available." 
b. Emergency Power Supervision:  Red light with nameplate engraved "Alternate 

Source Available." 
3. Unassigned Auxiliary Contacts:  One set of normally closed contacts for each switch po-

sition, rated 10 A at 240-V ac. 

2.5 REMOTE ANNUNCIATOR SYSTEM 
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A. Functional Description:  Remote annunciator panel shall annunciate conditions for transfer 
switches and generators.  Annunciation shall include the following: Sources available, as de-
fined by actual pickup and dropout settings of transfer-switch controls; Switch position; Switch in 
test mode; Failure of communication link. 

B. Annunciator Panel:  LED-lamp type with audible signal and silencing switch. Provide indicating 
lights, grouped for each transfer switch monitored. Label each group, indicating transfer switch it 
monitors, location of switch, and identity of load it serves. Provide flush, modular, steel cabinet, 
unless otherwise indicated. Provide push-to-test or lamp-test switch on front panel. 

C. Accessories: 
1. Provide spare indicator light and contacts as required on the single line diagram for an-

nunciation per NFPA 70 700.3(F) of permanent generator disconnection. Provide factory 
engraving of indicator light stating “Permanent Generator Disconnected”. 

2.6 ACCESSORY COMPONENTS AND FEATURES 

A. Provide construction and bracing as required to permit shipping, rigging, etc. of products in any 
physical position or orientation without compromising product warranty. 

2.7 GENERATOR CONTROL WIRING 

A. Control conductors installed between the transfer equipment and the emergency generator shall 
be kept entirely independent of all other wiring and shall meet the conditions of 700.10(D)(1) of 
NFPA 70. The integrity of the collective generator system, including generator control wiring, 
shall be continuously monitored. Any malfunction of the collective generator system, including 
loss of integrity of the remote start circuit(s), shall initiate visual and audible annunciation of 
generator malfunction at the generator local and remote annunciator(s). Loss of integrity of the 
remote start circuit(s) shall start the generator(s). 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: 
1. Install equipment and accessories according to either NECA 407 or NEMA PB1.1. Pro-

vide enclosures fastened firmly to walls and structural surfaces, ensuring that they are 
permanently and mechanically anchored. Anchor enclosures firmly to walls and structural 
surfaces, ensuring that they are level, and permanently and mechanically secure, plumb 
and rigid without distortion of box. Remove temporary lifting eyes, channels, and brackets 
and temporary blocking of moving parts from equipment. 

2. Provide control wiring as required, in conduit, between transfer switches and generator 
control panels for engine start. Provide each installation with a 120V, 20A circuit to the 
battery charger and clock exerciser. Provide additional electrical work for other accessory 
components as required for a complete operational system (i.e. transfer switch, remote 
annunciator, monitoring equipment, support equipment, pumps, gages, etc.). Set field-
adjustable intervals and delays, relays, and engine exerciser clock. 

3. Mount top of trim 90 inches above finished floor unless top-most operable handle or con-
trol would end up being above 79 inches in which case the top of trim shall be mounted 
so that the top-most handle or control will be below 79 inches. Mount wall-mounted units 
flush in wall in finished areas, unless otherwise indicated. For floor-mounted switches, 
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provide concrete base, anchor to floor by bolting, and brace to wall if next to a structural 
wall.  

4. Wiring to Remote Components:  Match type and number of cables and conductors to 
control and communication requirements of transfer switches as recommended by manu-
facturer.  Increase raceway sizes at no additional cost to Owner if necessary to accom-
modate required wiring. Provide wiring/cable in conduit from transfer switch(es) to gener-
ator(s), remote annunciator(s) and remote controls as required to render the collective 
system fully operational. 

B. Coordinate training for work of this section with that for generator equipment. Perform tests and 
inspections and prepare test reports. Coordinate tests with tests of generator and run them con-
currently. 
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to in-

spect components, assemblies, and equipment installation, including connections, and to 
assist in testing. 

2. After installing equipment and after electrical circuitry has been energized, test for com-
pliance with requirements. 

3. Test, by means of simulated power outage, automatic start-up by remote-automatic start-
ing, transfer of load, and automatic shut-down. Prior to this test adjust, for proper system 
coordination, transfer switch timers.  Monitor throughout the test, engine temperature, oil 
pressure, battery charge level, generator voltage, amperes, and frequency. Verify that 
manual transfer warnings are properly placed. Perform manual transfer operation. 

4. After energizing circuits, demonstrate interlocking sequence and operational function for 
each switch at least three times. Simulate power failures of normal source to automatic 
transfer switches and of emergency source with normal source available. Simulate loss of 
phase-to-ground voltage for each phase of normal source. Verify time-delay settings. 
Verify pickup and dropout voltages by data readout or inspection of control settings. Test 
automatic transfer-switch operations. Verify proper sequence and correct timing of auto-
matic engine starting, transfer time delay, retransfer time delay on restoration of normal 
power, and engine cool-down and shutdown. 

END OF SECTION 263600 
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SECTION 265100 - LIGHTING 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. For each type include detailed product information, light source, color temperature, color 

rendering index, lumen outputs, life, driver manufacturer, model and type, ceiling connec-
tion details, integral controls as applicable, drawings of custom fixtures or components, 
wiring diagrams, warranty, etc. Arrange luminaire submittals in booklet form with separate 
sheets for each luminaire, assembled by luminaire "type" in alphabetical order.  

1.2 GENERAL 

A. Provide all labor, materials, equipment, equipment, programming, services, etc. as required for 
complete and fully operational lighting and lighting control systems. 

B. Definitions: 
1. CCT:  Correlated color temperature. 
2. CRI:  Color-rendering index. 
3. LER:  Luminaire efficacy rating. 
4. Lumen:  Measured output of lighting source, luminaire, or both. 
5. Luminaire:  Complete lighting unit consisting of lighting source or sources, and some or 

all of the following components as applicable: optical control devices, contacts, mechani-
cal components to support or attach the luminaire, and electrical and electronic compo-
nents to start, operate, dim or control and maintain the operation of lighting source, and 
driving and transformation components. 

6. Lighting Source:  LED boards or equivalent LED assembly. 
7. THD:  Total harmonic distortion 

1.3 QUALITY ASSURANCE 

A. Obtain equipment and components from single manufacturer for luminaires of the same type 
and “family” style. Drawings indicate dimensions for typical equipment configurations including 
clearances between equipment and adjacent surfaces and other items.  Ensure product com-
plies with the layouts indicated in the drawings. Provide Components, Devices, and Accessories 
that are listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR LUMINAIRES AND COMPONENTS 

A. Products:  Subject to compliance with requirements, provide products indicated on Drawings. 
Provide products of one of the manufacturers listed in this section for products that are not de-
fined on the Luminaire Schedule.  Provide specification grade luminaires that comply with mini-
mum requirements as stated therein.  If a particular “type” does not include basis of design 
manufacturer or model number, provide "pre-approved equivalent” manufacturer’s and model 
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numbers compliant with, and equivalent to: quality, performance, dimensions, and aesthetics as 
the respective basis of design for Design Professional review no less than five business days 
prior to bid due date.   

B. Luminaires designated by letters are defined as indicated on the Luminaire Schedule. 

C. Provide luminaires, of sizes, types and ratings indicated; complete with, but not limited to, hous-
ings, energy-efficient light sources, contacts, reflectors, wiring, etc.  Ship luminaires factory-
assembled, with components required for a complete operating installation. 

D. Recessed Luminaires:   
1. Comply with NEMA LE 4 for ceiling compatibility for recessed luminaires. 
2. Provide recessed luminaires with necessary gypsum board, plaster frames, and surface 

trim. 
3. Provide recessed luminaires that are constructed without rolled edges and that are post-

painted. 
4. Provide door frames on troffer style luminaires with spring latches on door frames. 
5. Provide static air function for luminaires unless otherwise noted.  
6. Provide luminaires that are non-IC constructed unless otherwise noted. 
7. Provide junction boxes and serviceable components (driving and transformation compo-

nent types, thermal protection devices, fuses, etc.) for recessed luminaires that are ac-
cessible for service and replacement from below the ceiling, without removing ceiling 
components. 

8. Where plaster frames are inferred for luminaires (either by narrative, or by catalog num-
ber, or by application) interpret the actual function to mean for mounting within gypsum 
board, wet plaster or similar type inaccessible ceiling system. Field verify related re-
quirements and provide required accessories, such as frames, accordingly. 

9. Provide UL approved (listed and labeled) thermal protection per latest edition of 
NFPA/NEC for recess mounted luminaires. 

E. Surface Luminaires:  Install surface mounted luminaires with air spaces between luminaire and 
surface per latest edition of NFPA/NEC. Provide factory luminaire wiring that is per NEC, #16 
AWG minimum. Wire luminaires in accordance with the latest requirements of the National Elec-
tric Code. 

F. Review drawings and specifications of other trades to verify ceiling types, modules, and sus-
pension systems appropriate to installation. 

G. Luminaires:  Comply with UL 1598. Where LER is specified, test according to NEMA LE 5, 5A, 
5B, etc. as applicable. 

H. Metal Parts: Free of burrs and sharp corners and edges. 

I. Sheet Metal Components: Steel unless otherwise indicated.  Form and support to prevent warp-
ing and sagging. 

J. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under oper-
ating conditions, and designed to permit replacing lighting source(s) without use of tools.  De-
sign to prevent doors, frames, lenses, diffusers, and other components from falling accidentally 
during servicing and when secured in operating position.  Fabricate luminaires with concealed 
hinges and catches, with metal parts grounded as common unit, and so constructed as to 
dampen generated noise. 
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For K12 pattern acrylic lenses, thickness of 0.125 inch is most common for specification-grade fixtures.  
Sagging of lenses can occur over time with thickness less than 0.125 inches. Thicknesses of 0.100 and 
0.125 inch are commonly available. 

K. Diffusers and Globes: Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic.  High re-
sistance to yellowing and other changes due to aging, exposure to heat, and UV radiation, UV 
stabilized. Provide at least 0.125 inch minimum lens thickness unless otherwise indicated. 
Glass: Annealed crystal glass unless otherwise indicated. 

L. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lighting sources, and 
driving and transformation components.  Labels shall be located where they will be readily visi-
ble to service personnel, but not seen from normal viewing angles when lighting sources are in 
place. 
1. Label shall include the following characteristics: 

a. "USE ONLY" and include specific component type. 
b. CCT and CRI for all luminaires. 

Retain "Automatic Load Transfer Device" Subparagraph below for applications where an individual lu-
minaire or an entire circuit (20A max) of emergency lighting needs to be controlled under normal opera-
tion but be overridden to full brightness upon loss of normal power. They do NOT transfer power from 
one circuit to another. Use an Emergency Lighting Transfer Switch for this purpose. Local controls, if 
any, will be automatically bypassed and the luminaires will connect to emergency power at full bright-
ness. These are shown as LR inside a square in Revit, and a family and group have been created accord-
ingly. 

2.2 AUTOMATIC LOAD CONTROL RELAY DEVICE 

A. Provide automatic load control relay device manufactured by Bodine, Nine 24, Surelites, Litho-
nia, McPhilben, Side-Lite, or WattStopper by Legrand. 
1. Provide and wire unit to bypass electrical control devices when normal power fails and 

emergency power (via generator or inverter system) is needed for egress lighting - re-
gardless of switching/control device on/off/dimmed position. Configure for automatic full-
illumination of light source when in emergency mode. 

2. Provide device with the following components and features to comply with Article 700 of 
the National Electrical Code (NEC), UL 924 and UL 1008. 
a. Provide fail-safe continuously monitored relay with 20 ampere contacts instanta-

neous or time delay electrically operated mechanically latched operation relays 
opens and closes emergency power with no possibility of current cross-over (NEC 
Sections 700.26, NFPA 110 4-2.4.1, 4-2.4.3). 

b. Provide test switch to test under load.   
c. Provide Indication LED’s with red LED signal lamp that indicates luminaire is on 

emergency power and that indicates there is power connected to device. 
d. Provide surge protection per NFPA 110 4-2.2 and A4-5.1. 

3. Provide enclosed emergency bypass relay that can be or is, as applicable, factory-
installed in or on luminaire housing.  

4. Provide test switch and LED’s that are visible. 
5. Interpret “fail-safe” to mean that emergency relay contacts go to mechanically latched 

position whenever normal power is interrupted or electronics of specified device fail. 
6. Provide both normal (sense) and emergency circuits to device even if both circuits are 

not specifically called out on floor plans. 
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Retain "Branch Circuit Emergency Lighting Transfer Switch Device" Subparagraph below for applica-
tions where an individual luminaire or an entire circuit (20A max) needs to be automatically transferred to 
emergency power (generator or inverter) upon loss of normal utility power. They are effectively small 
transfer switches with both normal and emergency inputs. Local controls, if any, will be automatically 
bypassed and the affected luminaires/circuits will connect to emergency power at full brightness. These 
are shown as ELTS inside a rectangle in Revit, and a family and group have been created accordingly. 
When these are used for individual lights, then they must be shown at each of those lights on the plans, 
and plans must clearly define that there are two power sources (normal & emergency) coming into each 
ELTS, and one output feeding the light. When these are used for an entire switching zone of lights, or an 
entire lighting circuit, then they must be near the light that would normally have the home-run on the 
plans, and plans must clearly define that there are two power sources (normal & emergency) coming into 
each ELTS, and one output feeding the controlled zone or entire circuit as applicable. Do not use a com-
mon ELTS to serve multiple switched zones of lights. 

2.3 EMERGENCY LIGHTING TRANSFER SWITCH DEVICE (BRANCH CIRCUIT 20A RATED) 

A. Provide emergency lighting transfer switch device manufactured by Bodine, Nine 24, Surelites, 
Lithonia, McPhilben, Side-Lite, or WattStopper by Legrand. 
1. Provide device that operates automatically on a continuous standby mode. Provide and 

wire unit to bypass electrical control devices when normal power fails and emergency 
power (via generator or inverter system) is needed for egress lighting - regardless of 
switching/control device on/off/dimmed position. Configure for automatic full-illumination 
of light source(s) when in emergency mode. 

2. Provide device that can be used to: 
a. Automatically transfer a lighting load from normal power to emergency power 

(generator or inverter system) when normal power is lost. 
b. Bypass switching/controls to provide emergency power to affected lighting loads 

when normal power is lost. Bypassing means and methods for controls shall pre-
vent back-feed to allow lighting to energize at full brightness. 

c. Bypass dimming and special controls using auxiliary relay contact(s). 
3. Provide device with the following components and features to comply with article 700 of 

the National Electrical Code (NEC) including 700.25, UL 1008 and UL 924. 
a. Provide test switch to test under load (NEC 700.3(E); UL 924 Specification 29.1).   
b. Provide Indication LED’s with red LED signal lamp that indicates fixture is on 

emergency power and that indicates there is power (normal or emergency) con-
nected to device (NEC 700-6a and 700-9a 2, 3). 

c. Provide sign to read “Caution: two electrical power sources in this unit” per UL 924 
and NEC 700. 

d. Provide surge protection per NFPA 110 4-2.2 and A4-5.1. 
4. Provide with a minimum three dry form C contacts to allow use a wide variety of wiring 

options. 
5. Mounting for unit shall be surface mounted on wall or above ceiling.  Provide with en-

graved laminate plaque indicating lighting to be controlled. 
6. Interpret “fail-safe” to mean that emergency relay contacts go to mechanically latched 

position whenever normal power is interrupted or electronics of specified device fail. 
7. Provide both normal and emergency circuits to device even if both circuits are not specif-

ically called out on floor plans. 

2.4 EXIT SIGNS 
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A. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, visibility, luminance, 
and lettering size, comply with authorities having jurisdiction. 

B. Internally Lighted Signs: 
1. Lighting Source for AC Operation:  LEDs, 50,000 hours minimum rated life for lighting 

source. 

Retain "Master/Remote Sign Configurations" Subparagraph below if master/remote sign configurations 
are required to suit code locations both above and at floor adjacent to exit door.  Coordinate with Draw-
ings. These are sometimes mandatory for some jurisdictions and governmental projects, and to comply 
with some Owner/brand standards. 

2.5 LIGHT EMITTING DIODE (LED) SYSTEMS 

A. Light Emitting Diode (LED) Systems 
1. LED Sources: Provide factory installed LED modules that are specifically designed for, 

and matched and mated to, the respective luminaire in which they are used. Provide LED 
modules that can easily be replaced in the field and are readily accessible for replace-
ment. Provide color temperature as indicated in Luminaire Schedule. 

2. LED Drivers; Provide factory installed driver(s) for the LED source utilized that are specif-
ically coordinated to the LED source and luminaire in which they are used. Provide driv-
er(s) having specific operating characteristics defined in the Luminaire Schedule. Provide 
driver(s) that can easily be replaced in the field and are readily accessible for replace-
ment. Provide specification sheet for the specific driver as part of the Luminaire Submit-
tal. 

3. Total Harmonic Distortion (THD) Rating:  Less than 10 percent. Provide factory-installed 
integral filtering system to ensure THD does not exceed 10 percent regardless of quanti-
ties and/or mixes with other manufactured LED systems. 

2.6 LUMINAIRE SUPPORT COMPONENTS 

A. Support fixtures in compliance with NEC. Comply with Section 260529 "Hangers and Supports 
for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle 
supports.  

B. Single-Stem Hangers:  1/2-inch steel tubing with swivel ball fittings and ceiling canopy.  Finish 
same as luminaire. Twin-Stem Hangers:  Two, 1/2-inch steel tubes with single canopy designed 
to mount a single luminaire.  Finish same as luminaire. 

C. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage. Wires for Humid 
Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 12 gage. 

D. Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod. Hook Hang-
ers:  Integrated assembly matched to luminaire and line voltage and equipped with threaded at-
tachment, cord, and locking-type plug. 

E. For open ceiling spaces where fixtures are suspended and subject to damage or impact, pro-
vide an additional air craft cable support securely fastened to luminaire and structure to act as a 
safety chain providing a redundant support. Select cable based on manufacturer’s recommen-
dations, accounting for weight of luminaire assembly, external forces that could be applied, min-
imum 200% factor of safety, etc.  Decorative pendants in finished spaces are exempt from this 
requirement.  
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Luminaires: Set level, plumb, and square with ceilings and walls unless otherwise indicated. In-
stall lighting sources in each luminaire. 

B. Temporary Lighting:  If it is deemed necessary, and permitted by Owner’s Representative and 
Design Professionals, to use permanent luminaires for temporary lighting, install and energize 
the minimum number of luminaires necessary.  When construction is substantially complete, 
remove the temporary luminaires, disassemble, clean thoroughly, install new LED boards, and 
reinstall. 

C. Remote Mounting of Driving and Transformation Components:  Distance between the driving 
and transformation components and luminaire shall not exceed that recommended by the lumi-
naire and driving and transformation components manufacturer.  Verify, with manufacturers, 
maximum distance between driving and transformation components and luminaire. 

D. Lay-in Ceiling Luminaires Supports:  Unless required otherwise under other sections or unless 
project requirements and conditions require otherwise, grid may be used as a support element, 
subject to coordinating installations with ceiling system installer to ensure the ceiling system in-
staller accounts for the weights of each luminaire and of all luminaires collectively, and installs 
specially marked and designated ceiling support components. 
1. Install ceiling support system rods or wires, independent of the ceiling suspension devic-

es, for each luminaire.  Locate not more than 6 inches from luminaire corners. 
2. Support Clips:  Fasten to luminaires and to ceiling grid members at or near each lumi-

naire corner with clips that are UL listed for the application. 
3. Luminaires of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans 

or center in acoustical panel, and support luminaires independently with at least two 3/4-
inch metal channels spanning and secured to ceiling tees. 

E. Suspended Luminaire Support: 
1. Pendants and Rods:  Where longer than 48 inches brace to limit swinging. 
2. Stem-Mounted, Single-Unit Luminaires:  Suspend with twin-stem hangers. 
3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for sus-

pension for each unit length of luminaire chassis, including one at each end. 
4. Do not use grid as support for pendant luminaires.  Connect support wires or rods to 

building structure. 

F. Install surface and recessed ceiling luminaires on grid and tile ceilings to agree with module of 
ceiling either displacing a tile, or unit on center of tile, or centered on grid lines. Install flush 
mounted luminaires properly to eliminate light leakage between luminaire frame and finished 
surface.  

G. Do not locate splice or tap within an arm, stem, or chain.  Provide wiring continuous from splice 
in outlet box of the building wiring system to driving and transformation component terminals in 
luminaires. 

H. Provide Type MC Cable or wiring in minimum 1/2” diameter flexible metal conduit (with full pari-
ty sized green insulated equipment ground wire) for "drops" from building wiring system junction 
boxes to suspended ceiling mounted luminaires. Limit the length of these “drops” to 72”. Install 
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"drops" to luminaires in gypsum board, and similar inaccessible ceiling systems, from identified 
accessible junction boxes. 

I. Connect luminaires utilized for emergency egress lighting and exit signage ahead of switching 
and other controls. The only exceptions to this are photocell-only controls for outdoor emergen-
cy egress luminaires. 

J. Provide luminaires and luminaire outlet boxes with hangers to properly support luminaire 
weight. Submit design of hangers, method of fastening, other than indicated or specified herein, 
for review by Owner's Representative and review by ceiling installer. Anchor luminaires installed 
in, or on, suspended ceiling systems in strict compliance with NEC, including advance coordina-
tion with the ceiling installer. Support surface mounted luminaires greater than 2 feet in length at 
a point in addition to the outlet box luminaire stud. Fasten electrical luminaires and brackets se-
curely to structural supports. Install luminaires level and plumb.   

K. Where special mounting conditions are encountered, such as mounting to rounded columns or 
similar special circumstances, provide special custom factory-fabricated mounting means (i.e., 
brackets designed to conform with curvature of rounded columns, or to conform with similar 
special surfaces). 

L. Provide stems and chains for luminaires as designated by the Owner's Representative where 
deemed necessary by the Owner’s Representative to achieve a functional and neat installation. 
Contact Owner’s Representative to determine pendant, stem, and chain lengths if mounting 
height is not indicated.  

M. Provide plaster frames, or gypsum board frames, or similar kits for recessed luminaires installed 
in other than suspended grid type acoustical ceiling systems. Brace frames temporarily to pre-
vent distortion during handling. 

N. Wear clean white cotton gloves when handling the luminaires reflective and diffusing surfaces. 
Clean surfaces including dust, finger prints, paint, etc. with a clean dry cheesecloth after interior 
work has been completed. Remove plastic shipping bags from luminaires only after work in the 
respective area is complete. 

O. Where applicable, verify that measured illuminance values comply with respective isolux (or 
equivalent) plot diagram values. 

P. Provide full assembly for luminaires that are shipped with any loose components, regardless of 
who furnishes the luminaires. 

Q. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify 
transfer from normal power to emergency source and retransfer to normal. 

R. Make adjustments and perform settings/programming to lighting controls/systems so that all lu-
minaires are fully operational compliant with design requirements and to the satisfaction of the 
Owner and Design Professionals, and of requirements of authorities having jurisdiction. 

S. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting aimable luminaires to suit actual occupied conditions.  
Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.  
Some of this work may be required after dark. Adjust aimable luminaires in the presence of 
Owner’s Representative and Design Professionals. 
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T. Train Owner's maintenance personnel to adjust, operate, clean, and maintain equipment, de-
vices, controls, instrumentation, and accessories. 

END OF SECTION 265100 
 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

GROUNDING AND BONDING FOR COMMUNICATIONS 270526 - 1 
 

SECTION 270526 - GROUNDING AND BONDING FOR COMMUNICATIONS 

PART 1 - GENERAL 

1.1 SUBMITTALS 

A. Product Data: 
1. Bill of Materials (BOM). 
2. Product Datasheets. 

B. Shop Drawings: 
1. Interconnectivity diagram, representing the total system as it is planned to be installed. 
2. Details and locations of components with description and routing of interconnecting 

cabling. 
3. Labeling schema. 

C. Closeout Submittals: 
1. System test results. 
2. Product Datasheets, one for each product. 
3. As-Built Drawings: 

a. Interconnectivity diagram, representing the total system as it is installed. 
b. Details and locations of components with description and routing of interconnecting 

cabling. 
c. Labeling schema. 

1.2 SUMMARY 

A. Section Includes: 
1. Grounding and Bonding System for Communications, including: 

a. Copper Conductors. 
b. Busbars. 
c. Grounding/Bonding termination devices. 
d. Mounting, connection and supporting hardware. 

1.3 REFERENCES 

A. Definitions: 
1. Bonding: The joining of metallic parts to form an electrically conductive path. 
2. Bonding conductor (BC): A conductor that joins metallic parts to form an electrically 

conductive path. 
3. Bonding backbone conductor (BBC): The conductor that interconnects elements of the 

telecommunications grounding infrastructure. 
4. Common bonding network: Set of metallic components that are interconnected to form 

the principle means for effectively bonding equipment inside a building to the grounding 
electrode system. 

5. Ground: A conducting connection, whether intentional or accidental, between an 
electrical circuit (e.g., telecommunications) or equipment and the earth, or to some 
conducting body that serves in place of earth. 
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6. Grounding Electrode Conductor (GEC): Conductor used to connect the grounding 
electrode to the equipment grounding conductor, or to the grounded conductor of the 
circuit at the service equipment, or at the source of a separately derived system. 

7. Mesh Bonding Network: Bonding network to which all associated equipment (e.g., 
cabinets, racks, frames, trays, pathways) are connected using a bonding grid, connected 
to multiple points on the common bonding network. 

8. Primary bonding busbar: A busbar placed in a convenient and accessible location and 
bonded, by means of the telecommunications bonding conductor, to the buildings service 
equipment (power) ground (formerly known as the telecommunications main grounding 
busbar TMGB). 

9. Secondary bonding busbar: A common point of connection for telecommunications 
system and equipment bonding to ground, and located in the distributor room (formerly 
known as the telecommunications grounding busbar TGB). 

10. Telecommunications bonding backbone (TBB): A conductor that interconnects the 
telecommunications main grounding busbar (PBB) to the telecommunications grounding 
busbar(s) (SBB). 

11. Telecommunications bonding conductor (TBC): A conductor that interconnects the 
telecommunications bonding infrastructure to the building’s service equipment (power) 
ground. 

12. Telecommunications equipment bonding conductor (TEBC): A conductor that connects 
the telecommunications main grounding busbar (PBB) or telecommunications grounding 
busbar (SBB) to equipment racks or cabinets. 

B. Reference standards: 
1. ANSI/TIA-607-C, or most current version, Generic Telecommunications Bonding and 

Grounding (Earthing) for Customer Premises 
2. ATIS (Alliance for Telecommunications Industry Solutions) 0600313-2013, Electrical 

Protection for Telecommunications Central Offices and Similar Type Facilities 
3. ATIS 0600318-2010, Electrical Protection Applied to Telecommunications Network Plant 

at Entrances to Customer Structures or Buildings 
4. ATIS 0600321-2010, Telecommunications – Electrical Protection For Network Operator 

Type Equipment Positions 
5. ATIS 0600333-2013, Grounding And Bonding Of Telecommunications Equipment 
6. ATIS 0600334-2013, Electrical Protection Of Communications Towers And Associated 

Structures 
7. IEEE C2-2012, National Electrical Safety Code ® (NESC ®) 
8. IEEE Standard 1100-2005, or most current version, “Recommended Practice for 

Powering and Grounding Electronic Equipment” (IEEE Emerald Book). 
9. IEEE Standard 142-2007 or most current version, “Recommended Practice for Grounding 

of Industrial and Commercial Power Systems” (IEEE Green Book). 
10. NFPA 70, “National Electrical Code” (NEC). 
11. UL 467, “Grounding and Bonding Equipment.” 
12. NFPA National Electric Code Article 250, “Grounding.” 
13. TIA/EIA-606-B, or most current version, Administration Standard for Commercial 

Telecommunications Infrastructure. 
14. The most current published edition of the “Telecommunications Distribution Methods 

Manual” published by the Building Industry Consulting Services International (BICSI). 

1.4 SYSTEM DESCRIPTION 

A. The system shall provide Standards and Code compliant bonding of products to ground for the 
safety of equipment, personnel and property and for the stable and reliable operation of 
connected equipment. 
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1. The system shall be configured to ensure proper operation of equipment.  The system 
shall not result in ground currents that adversely affect the performance of the connected 
systems using the system. 

2. The system shall derive its main ground connection from the Electrical Grounding 
Electrode System as defined by the NEC, the same electrode system used to establish 
the main/common ground for the building electrical system. 

3. The system shall connect to Electrical Grounding Electrode System at a single point.  
Coordinate and comply with Section 260526 “Grounding and Bonding for Electrical 
Systems” where applicable. 

4. The system shall be visually verifiable and adequately sized to handle expected currents 
safely, directing potentially damaging currents away from sensitive network equipment. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Products furnished of each Type shall be manufactured by a single manufacturer, bear the 
same brand name, be the same finish color and texture, and be from the same product model 
series, except where otherwise indicated. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Chatsworth. 
2. Erico Electrical Products. 
3. Harger Lightning & Grounding 
4. Storm Power Components. 
5. Panduit. 
6. Thomas and Betts 

C. Bonding and grounding connectors shall be Listed for the application (e.g., above ground, direct 
buried, bonding to the metal frame of a building). 

2.2 BUSBARS 

A. Secondary Bonding Busbar (SBB)(Formerly TGB): 
1. UL Listed. 
2. Electro-tin plated to inhibit corrosion. 
3. 1/4-inch thick (minimum) copper bar. 
4. Insulated stand-offs. 
5. For use with matched Listed lugs and hardware. 
6. 2 inches high (minimum) by 20 inches wide (minimum). 
7. Comply with BICSI and TIA/EIA-607-B requirements. 
8. Provide hole spacing to match Panduit LCC series two-hole lugs. 
9. Basis of Design: Panduit GB2B0312TPI-1. 

2.3 TERMINATIONS AND HARDWARE 

A. Conductor Terminations – Compression Lugs: 
1. Two-hole lugs long barrel type, with window. 
2. Shall meet TIA/EIA-607-B requirements for network systems grounding applications. 
3. Tin-plated copper to inhibit corrosion. 
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4. Long barrel to maximize the number of crimps, providing premium wire pull-out strength 
and electrical performance. 

5. Color coded on barrel for correct die selection. 
6. Inspection window to assure full conductor insertion. 
7. Available with NEMA and BICSI hole sizes and spacing. 
8. UL Listed.  
9. Basis of Design: Panduit LCC series. 

B. Conductor HTAP Kits: 
1. Used as a splice or to tap smaller conductors into larger continuous conductors. 
2. Tin-plated to inhibit corrosion. 
3. Slotted design to assist assembly. 
4. Matching clear covers with UL 94V-0 flame rating. 
5. Color coded for correct die selection. 
6. UL Listed. 
7. Basis of Design: Panduit HTCT series and CLRCVR series. 

C. Conductor CTAP (splice): 
1. Used for copper-to-copper splicing or pigtail tap splicing. 
2. Manufactured from high conductivity wrought copper.  Tin-plated to inhibit corrosion and 

oxidation. 
3. Ribbed design for high strength. 
4. Color coded for correct die selection. 
5. UL Listed. 
6. Basis of Design: Panduit CTAPF series. 

D. Grounding Clamps for Conduit: 
1. Creates electrical bond for copper conductor parallel to, or at a right angle to a rod, tube 

or pipe. 
2. Made from high strength, electrolytic cast bronze. 
3. High strength silicon bronze hardware providing long-term, reliable assembly. 
4. Accommodates wide range of pipe, tube, rod and conductor sizes. 
5. UL Listed for grounding and bonding with AWG conductor and suitable for direct burial in 

earth or concrete. 
6. Basis of Design: Panduit GPL series. 

E. Access Floor Grounding Clamps: 
1. Bonds crossed grid conductors to each other, and bonds the access floor pedestals to 

the conductors. 
2. Designed to bond perpendicular MCBN (Mesh Common Bonding Network) conductors 

per TIA-942-A and TIA/EIA-607-B, or most current version. 
3. Clamps accept up to two (2) conductors. 
4. Bonds to the pedestal with a single bolt. 
5. Bonds round and square access floor pedestals. 
6. UL Listed. 
7. Basis of Design: Panduit GPQC** series. 

F. Universal Structure Grounding Clamps: 
1. Bonds structural steel (e.g., steel beams, steel columns) to bonding network. 
2. Universal, fitting a wide-range of standard (angled) and wide flange structural members. 
3. Provides a mounting pad suitable for a two-hole compression lug. 
4. UL Listed. 
5. Basis of Design: Panduit GUBC500-6. 
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G. Split Bolts: 
1. Tin-plated to inhibit corrosion and bond to galvanized wire baskets and Flex Tray. 
2. Manufactured from high strength copper allow to resist corrosion and provide premium 

electrical and mechanical performance. 
3. Utilizes pressure bar to connect securely to range of conductor combinations. 
4. UL Listed. 
5. Basis of Design: Panduit SBC series. 

H. Auxiliary Cable Brackets (Conductor Pathway): 
1. Used for mounting telecommunications bonding conductors outside of cable tray. 
2. Supports grounding conductors in the telecommunications room, allowing separation of 

grounding conductors from other cables. 
3. Holds up to four (4) conductors in sizes up to 750 kcmil. 
4. Maintains minimum 2-inch separation between bonding conductors and other types of 

cabling per TIA/EIA-607-B. 
5. Paint piercing teeth provide electrical continuity between cable pathway sections. 
6. Provide with bonding jumper kits to bond sections of basket tray or ladder rack. 
7. Front and back mounting screw options for installation and visual inspection. 
8. Basis of Design: Panduit GACB series. 

I. Armored Cable Grounding Kit: 
1. Provides a secure bond to the armor sheath on indoor and indoor/outdoor cables. 
2. Work-gear design to evenly distribute force across the armor. 
3. Manufactured from steel and aluminum material compatible with common armor. 
4. Black insulating cover/protector. 
5. Basis of Design: Panduit ACG series. 

J. Bonding Accessories: 
1. Anti-oxidation paste for copper-to-copper and copper-to-steel connections. 

a. Basis of Design: Panduit CMP-300-1. 
2. Thread Forming Bonding Screws: 

a. Color coded Green. 
b. Penetrates painted surfaces to provide electrical connection. 
c. Shall have “Phillips” head. 
d. Basis of Design: Panduit RGTBS series. 

3. Bonding Cage Nut: 
a. Color coded Green. 
b. Creates electrical bond between the mounting rails and equipment. 
c. Basis of Design: Panduit CNB series. 

4. Paint Piercing Grounding Washer Kit: 
a. Color coded Green. 
b. Penetrates painted surfaces to provide electrical connection. 
c. Supplied with antioxidant compound. 
d. Basis of Design: Panduit RGW series. 

5. Bonding Stud Kit: 
a. Color coded Green. 
b. Incorporates paint piercing serrations to create a bond point between the rack and 

painted patch panels, mounted equipment, servers, busbars and jumpers. 
c. Basis of Design: Panduit TRBS series for threaded rail fasteners and Panduit 

CGNBSK for cage nut rail fasteners. 

2.4 BONDING CONDUCTORS 
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A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work, include, but are not limited to, the following: 
1. American Insulated Wire Corp. 
2. Brintec Corporation. 
3. Cablec. 
4. Carol Cable Co., Inc. 
5. General Cable. 
6. Senator Wire and Cable Co. 
7. Southwire Company. 

B. Bonding and grounding conductors shall be copper.  Conductors may be insulated. 
1. When conductors are insulated, they shall be Listed for the application and environmental 

conditions. 
2. The telecommunications bonding conductor (TBC), each telecommunications bonding 

backbone (TBB), and each backbone bonding conductor (BBC) shall be green or marked 
with a distinctive green color. 

C. Conductors shall be sized using engineered calculations.  Reference Table 1 (Part 3 of this 
Section). 
1. The TBB conductor shall be sized at 2 kcmil per linear foot of conductor length up to a 

maximum size of 750 kcmil.  The minimum TBB conductor size shall be a No. 6 AWG. 
2. The bonding conductor for telecommunications (TBC) shall be, as a minimum, the same 

size as the largest TBB. 
3. The backbone bonding conductor (BBC) shall be, as a minimum, the same size as the 

largest TBB. 

D. Grounding conductors shall not decrease in size as the grounding path moves closer to earth. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Ground electrical systems and equipment as required by code, utility, local ordinances, and 
requirements herein, including referenced Standards. 

B. Work shall be installed in accordance with the Contract Documents, manufacturer’s 
recommended installation practices, applicable codes and referenced Standards. 

C. System installation and connections shall be visually verifiable. 

D. Contractor shall bring to the Owner’s attention any existing system elements not compliant with 
modern grounding and bonding requirements for possible remediation. 

3.2 INSTALLATION 

A. General: 
1. Provide PBB/SBB, required conductors and terminations for each communications room 

or space for grounding and bonding.  Provide required connections, terminations and 
products for a complete communications grounding and bonding system. 
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a. Isolate grounding busbars from the structure support by a 2-inch minimum 
separation using manufacturer’s recommended insulating stand-offs and 
hardware. 

2. Minimize practical lengths and number of bends of bonding conductors to the PBB/SBB. 
3. Bonding conductors shall be continuous and routed in the shortest possible straight-line 

path, avoiding changes in elevations and sharp bends. 
4. Utilize H-Tap compression fittings with clear insulating covers to tap cables. 
5. Make connections in such a manner as to minimize possibility of galvanic action or 

electrolysis.  Select connectors, connection hardware, conductors, and connection 
methods so metals in direct contact will be galvanically compatible. 

6. Coat and seal connections involving dissimilar metals with inert material to prevent future 
penetration of moisture to contact surfaces. 

7. Use electroplated or hot-tin-coated materials to assure high conductivity and make 
contact points closer in order of galvanic series. 

8. Make connections with clean bare metal at points of contact. 
a. Utilize bonding screws and paint piercing grounding washer kits to attach painted 

surfaces.  
9. Clean and apply an anti-oxidant to grounding busbars before fastening conductors. 
10. Utilize exothermic welded connections for connections to structural steel and for 

underground connections except those at test wells.  Install at connections to ground 
rods.  Comply with manufacturer’s written recommendations.  Welds that are puffed up or 
that show convex surfaces indicating improper cleaning are not acceptable. 

11. Tighten bonding and grounding connectors and terminals in accordance with the 
manufacturer’s published tightening methods and practices.  Where manufacturer’s 
requirements are not indicated, tighten connections to comply with UL 486A and UL 486. 

12. Utilize hydraulic compression tools to provide the correct circumferential pressure for 
compression-type connectors.  Use tools and dies recommended by the manufacturer of 
the connectors.  Provide embossing die code or other standard method to make a visible 
indication that a connector has been adequately compressed on the ground conductor. 

13. Where insulated ground conductors are connected to ground rods, insulate the area of 
the connection and seal against moisture penetration of the insulation and cable. 

B. Primary Bonding Busbar (PBB): 
1. Locate the PBB in the telecommunications entrance facility (EF), and install on a plywood 

backboard (wall Lining). 
2. Placement of the PBB shall provide for the shortest and straightest practical routing of the 

for telecommunications bonding conductor (TBC) and the primary protector grounding 
conductor. 

3. The PBB shall be as close as practical to the electrical power panel (panel board) and 
shall be installed to maintain clearances required by applicable electrical codes. 

4. When a panel board is located in the same room or space as the PBB, bond the 
alternating current equipment ground (ACEG) (when equipped) or the panel board 
enclosure to the PBB. 
a. When a panel board for telecommunications equipment is not installed in the EF, 

the PBB shall be located near the backbone cabling and associated terminations. 
b. Connections (bonds) between the communications grounding and bonding system 

and associated electrical panels shall be completed by a qualified electrician in 
accordance with guidelines in TIA/EIA-607-C and applicable electrical codes. 

5. Coordinate with Division 26 for connection of the primary protector grounding conductor 
to the PBB.  The TBC shall bond the PBB to the service equipment (power) ground. 

6. TBC and TBB connections and conductors for bonding telecommunications equipment 
and pathways to the PBB shall utilize exothermic welding, Listed compression two-hole 
lugs, or two-hole exothermic lugs. 
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7. The PBB shall serve telecommunications equipment that is located within the same room 
or space. 

8. When outside plant cables in the EF or equipment room (ER) incorporate a cable shield 
isolation gap, the cable shield on the building side of the gap shall be bonded to the PBB. 

9. Minimum size of the PBB is as specified.  If required, increase the size of the PBB to 
accommodate the number of necessary bonded connections. 

C. Secondary Bonding Busbar (SBB): 
1. Install SBB (s) on a plywood backboard (wall lining). 
2. SBB shall be as close as practical to the electrical power panel (panel board) and shall 

be installed to maintain clearances required by applicable electrical codes.   
3. When a panel board is located in the same room or space as the SBB, bond the 

alternating current equipment ground (ACEG) (when equipped) or the panel board 
enclosure to the SBB. 
a. When a panel board for telecommunications equipment is not installed in the same 

room or space as the SBB, the SBB shall be located near the backbone cabling 
and associated terminations. 

b. Connections (bonds) between the communications grounding and bonding system 
and associated electrical panels shall be completed by a qualified electrician in 
accordance with guidelines in TIA/EIA-607-C and applicable electrical codes. 

c. When a panel board for telecommunications equipment is not installed in the same 
room or space as the SBB, the SBB shall be bonded to the panel board that feeds 
the space. 

4. When a bonding backbone conductor (BBC) is required, it shall be bonded to the SBB. 
5. TBBs shall be bonded to the SBB with a conductor the same size as the SBB. 
6. BBC and TBB connections and conductors for bonding telecommunications equipment 

and pathways to the SBB shall utilize exothermic welding, Listed compression two-hole 
lugs, or two-hole exothermic lugs. 

7. The SBB shall serve telecommunications equipment that is located within the same room 
or space. 

8. Minimum size of the SBB is as specified.  If required, increase the size of the SBB to 
accommodate the number of necessary bonded connections. 

D. Conductors: 
1. Bonding conductors shall be continuous and routed in a direct path to the point of 

termination.  Conductors shall be copper and sized not less than a No. 6 AWG. 
2. Bonding and grounding conductors for telecommunications shall not be placed in ferrous 

metallic conduit.  If it is necessary to route through ferrous metallic conduit due to building 
constraints, the conductors shall be bonded to each end of the conduit using 
appropriately sized HTAP and conduit grounding clamps or grounding bushings at both 
ends of the conduit, as described in TIA/EIA-607-C. 

3. The TBC and the BBC shall be, as a minimum, the same size as the largest TBB. 
4. TBBs shall be sized for the length of the circuit between the connected SBB and PBB. 
5. Conductors shall be sized, as a minimum, in accordance with the following chart.  

Individual conductors shall be upsized as indicated in the TIA/EIA-607-C Standard. 
a. Table 1 – TBB conductor size versus length: 

TBB/GE linear length 
feet (m) 

TBB/GE size 
(AWG) 

Less than 13 (4) 6 

14 – 20 (4 – 6) 4 
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21 – 26 (6 – 8) 3 

27 – 33 (8 – 10) 2 

34 – 41 (10 – 13) 1 

42 – 52 (13 – 16) 1/0 

53 – 66 (16 – 20) 2/0 

67 – 84 (20 – 26) 3/0 

85 – 105 (26 – 32) 4/0 

106 – 125 (32 – 38) 250 kcmil 

126 – 150 (38 – 46) 300 kcmil 

151 – 175 (46 – 53) 350 kcmil 

176 – 250 (53 – 76) 500 kcmil 

76 – 91 (251 – 300) 600 kcmil 

Greater than 301 (91) 750 kcmil 
6. Telecommunications bonding backbone (TBB): 

a. TBBs shall be connected to the PBB and follow the backbone pathways.  
b. TBBs shall be connected to the PBB and follow the backbone pathways. 
c. Protect the TBBs from physical and mechanical damage. 
d. TBBs shall be installed without splices.   

1) If splices are required due to distance and material limitations, required 
splices shall be accessible and located within telecommunications spaces.  
Splices shall be kept to a minimum. 

2) Segments of TBBs shall be joined by means of an exothermic weld, Listed 
irreversible compression-type connectors, or equivalent. 

3) Joints shall be supported and protected from damage. 
7. Backbone Bonding Conductor (BBC): 

a. Whenever two or more TBBs are used within a multistory building, bond the TBBs 
together with a backbone bonding conductor (BBC) at the top floor and every third 
floor in between (minimum) to the lowest floor level. 

8. Telecommunications equipment bonding conductor (TEBC): 
a. The TEBC connects the PBB/SBB to equipment racks, cabinets and other 

enclosures. 
b. Cabinets, racks and other enclosures shall not be bonded serially.  Each shall 

have a dedicated bonding conductor. 
c. TEBC shall be continuous copper conductor sized not less than a No. 6 AWG or 

as the largest size equipment grounding conductor in the AC branch power 
circuit(s) serving the racks/cabinets.  See Table 1, and size conductors 
accordingly. 

d. Cable shields do not satisfy the requirements for a TEBC. 
e. Connections to the TEBC shall be made with Listed irreversible compression 

connectors and with rack bonding conductors routed toward the PBB/SBB. 
f. TEBCs may be routed within cable trays, on the outside of ladder rack, tray 

supported at no greater than 3-foot intervals, or along equipment platforms. 
g. TEBCs shall be separated a minimum of 2 inches from conductors of other cable 

groups (e.g., power, telecommunications cables). 
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1) Exception: An exception may occur when conductors are grouped together 
to enter or exit a cabinet or enclosure.  This grouping is acceptable, 
provided the conductors are separated on either side of the opening. 

h. TEBCs shall be separated from ferrous material by a distance of at least 2 inches 
where achievable or shall be effectively bonded to the ferrous material. 

i. TEBCs shall be connected to the cabinets/equipment racks.  Each rack/cabinet 
shall have a suitable connection point to which the bonding conductor shall be 
terminated.  

E. Pathways, equipment, communications cabling and building steel: 
1. Bond exposed cables in a telecommunications facility to ground as close as practical to 

the point of entrance, including bonding to ground the cable shields and metallic sheath 
members according to manufacturer’s installation instructions. 

2. Where the building backbone telecommunications cabling incorporates a shield or 
metallic member, bond the shield or metallic member to the PBB or SBB where the 
cables are terminated or where pairs exit the cable sheath. 

3. Bond telecommunications conduits to the PBB/SBB. 
a. Exception: short metallic pathways (e.g., wall and floor sleeves, J-hooks) are not 

required to be bonded. 
4. Bond cable runway/ladder sections together and to the PBB/SBB. 
5. Where building steel is accessible and in the same room as the PBB/SBB, bond the 

PBB/SBB to building steel.  Test to verify ground conductivity to earth. 
6. Where the building steel is external to the room, but readily accessible, bond the building 

steel to the PBB/SBB.  Test to verify ground conductivity to earth. 
7. Bond metallic enclosures, including telecommunications cabinets and racks, to the 

PBB/SBB. 
a. Cabinets, racks and other enclosures shall not be bonded serially.  Each shall 

have their own dedicated bonding conductor to the PBB or SBB. 
8. Bond equipment containing metallic parts in cabinets and racks to the 

telecommunications grounding system in accordance with the manufacturer instructions. 

F. Bonding of Equipment Racks and Cabinets: 
1. The welded construction of a welded cabinet or equipment rack may serve as the method 

of bonding the structural members of the cabinet/rack together. 
2. Bolted cabinets/equipment racks shall incorporate bonding hardware (e.g., bolts, 

washers, nuts and screws) specifically designed to accomplish integral bonding of the 
cabinet and rack assembly, frame and support, and tested to meet applicable NRTL 
requirements. 
a. If the hardware (e.g. bolts, washers, nuts and screws) are not specifically designed 

for grounding purposes, the paint shall be removed from bonding contact areas. 
3. Detachable metallic parts of equipment cabinets (e.g., frame, door, side panel, top panel) 

shall be connected to ground. 
a. When grounding/bonding jumpers are provided, the jumper shall be minimum No. 

12 AWG stranded, high strand count, insulated copper conductor with green or 
green with yellow stripe jacket.  The jumper shall have an easily visible quick 
connect to facilitate detaching/attaching the door or panel. 

4. Larger equipment (e.g., chassis switches) with integral grounding terminals or pads shall 
be bonded to the rack-mounted busbar with equipment grounding kits. 

G. When secondary protection is provided, connect the secondary protector grounding conductor 
to the nearest PBB or SBB using the shortest grounding conductor practical. 

H. Comply with manufacturers’ grounding and bonding requirements when installing equipment. 
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3.3 FIELD QUALITY CONTROL 

A. Visually verify continuity of the communications grounding and bonding system throughout the 
installation, including, but not limited to the continuity of the communications bonding system 
from equipment, through racking systems, to overhead or underfloor backbone to the wall-
mounted busbar between and within each communications room. 

B. Visually verify the use of appropriate grounding and bonding accessories in the racking 
systems, including, but not limited to grounding washers, thread-forming grounding screws and 
ESD ports and wrist straps. 

C. Visually verify size and installation of the telecommunications bonding backbone, including 
properly sized and installed grounding equalizer conductors between backbones contained in 
separate risers. 

D. Verify that where conductors pass through conduit, the conduit is bonded to the grounding 
conductor and as required by TIA/EIA-607-C. 

E. Verify conductors and connections for proper tightness and installation, including verification 
that proper dies were used on compression taps and fittings. 

F. Opens or gaps in the grounding and bonding system shall be documented and remedied. 

3.4 TESTING 

A. Comply with testing identified in TIA/EIA-607-C. 

B. Utilize a two-point ground/continuity testing to determine if there is an acceptable maximum 
level of resistance between any point in the telecommunications bonding and grounding system 
and the building’s electrical grounding electrode system. 

C. Test is performed using an earth ground resistance tester configured for a continuity test (i.e., 
two-point test or a “dead earth” test). 

D. Prior to testing, perform a visual inspection to verify that the bonding and grounding system is 
installed according to applicable codes and the guidelines of the TIA-607-C. 
1. Due to the possibilities of ground faults traveling through the telecommunications bonding 

and grounding system, perform a voltage test prior to conducting the two-point continuity 
test and verify with the test equipment manufacturer’s printed instructions.  Consult with 
other contractors to ensure other work does not interfere with the test. 

E. Test shall be performed in the following areas: 
1. PBB/SBB to the electrical ground in communications rooms. 
2. PBB/SBB to the building steel. 
3. PBB to SBB. 
4. Building steel to the electrical ground. 

F. In order for valid test results, test shall be performed prior to communications equipment 
installation; otherwise, parallel paths may invalidate test results. 
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G. The recommended maximum value for resistance between any point in the telecommunications 
bonding and grounding system and the building’s electrical grounding electrode system shall be 
100 milliohms. 
1. In the case of long TBB and BBC conductor runs, the resistance of the conductor must 

be factored into the total resistance.  For example, 1 km of a No. 3/0 conductor has a 
resistance of 0.2028 ohms (0.06180 ohms per 1000 feet). 

H. Based on test results, the Owner reserves the right to request testing on 100-percent of the 
exothermic and compression bonds within the system. 

I. Bonded connections failing testing shall be remedied and retested by the installing contractor at 
the contractor’s expense. 

3.5 LABELING 

A. Comply with TIA/EIA-607-C for labeling requirements. 

B. Comply with TIA/EIA-606-B, or most current version, Administrative Standard for 
Telecommunications Infrastructure. 

C. Comply with Section 270553 “Identification for Communications”. 

D. Label each component of the Grounding and Bonding System. 

E. Label for bonding and grounding conductors shall be nonmetallic and include the following 
information: 

IF THIS CONNECTOR OR CABLE IS 
LOOSE OR MUST BE REMOVED, PLEASE 
CALL THE BUILDING 
TELECOMMUNICATIONS MANAGER. 

F. Uniquely label PBB and SBB. Clearly record and key this information on the as-built drawings. 

END OF SECTION 270526 
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GROUNDING AND BONDNG FOR COMMUNICATIONS 
TEST REPORT 

(Form: F-270526-1) 

  
 
Project 
Name:____________________________ 

 Crew 
Members:___________________________ 

   
Test 
Date:_____________________________
_ 

 _______________________________________
_ 

   
   
   
Tester 
Used:____________________________
_ 

 Current 
(High\Low)__________________________ 

   
Serial 
Number:__________________________
_ 

 Filter 
(On\Off)_____________________________ 

   
  Frequency 

(Hz)____________________________ 
   
   
   
TMGB/TGB Identification:____________________________ 
 
Reference Test Resistance:______________________Ω 
 
 
 

Ground Reference System Continuity Test Data 
TMGB/TGB TMGB/TGB with 

Panelboard Ground 
TMGB/TGB with Panelboard 

and Building Steel Ground 
Reference Test 

(Difference) 
Reference Test 

(Difference) 
Reference Test 

(Difference) 
Ω 

 
Ω Ω Ω Ω Ω 

 
 
 
 
 
Provide a completed version of this Form for each TGB included in the project. 
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SECTION 272100 - DATA COMMUNICATIONS EQUIPMENT 

PART 1 - GENERAL 

1.1 SUBMITTALS 

A. Product Data: 
1. Product Datasheets. 
2. Bill of Materials (BOM). 

B. Provide pre-installation wireless survey and wireless channel plan. 

C. Closeout Submittals: 
1. Product Datasheets. 
2. As-Built Drawings: 

a. Rack Elevations. 
b. Labeling Schema. 

3. Provide post-installation wireless survey. 
4. Field Quality Control / Test Results. 

a. Report   
1) Type statement of compliance  

a) Date tested  
b) Technicians involved 
c) Contact Information 
d) Type of test performed 
e) Captured test results 

5. Equipment inventories by site. 
a. New Equipment 

1) Model Number 
2) Serial Number 
3) Manufacturer Name  
4) Location 

a) Installed; specify where. 
b) Date installed/ Date operational (turned over to Owner for use). 

6. Document configuration settings for all electronics and network management software. 

1.2 SUMMARY 

A. Section Includes: 
1. Supply, installation and configuration network equipment consisting of and including but 

not limited to: 
a. Router, Switches, Wireless Access Points and Fiber Transceivers  
b. Provide patch cables, and all items required to connect system to cabling 

infrastructure. 
c. UPS’s  
d. Provide unit prices for all equipment specified. 
e. Perform a Pre and Post Install Wireless Survey 
f. Test all system components. 
g. Include all equipment required for a complete and operational system. 
h. Provide unit prices for all equipment specified. 
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2. System configuration as shown on the drawings and/or described in these specifications. 

1.3 REFERENCES 

A. Definitions: 
1. Layer x (1, 2, 3, 4, 5, 6, or 7); refers to the OSI model. 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate marking of 
applicable testing agency. 

B. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

C. The Prime Contractor or one of his subcontractors must have a Registered Communications 
Distribution Designer (RCDD) with Network Transport Systems specialty and/or Vendor specific 
qualifications such as a Cisco CCIE on staff who will act as Project Manager for the duration of 
the Project. The assigned Project Manager must have sufficient experience in this type of 
project as to be able to lend adequate technical support to the field forces during installation, 
during the warranty period, and during any extended warranty periods or maintenance 
contracts.   
1. Technical staff shall be local to the project site.  Support services that must be obtained 

from more than 50 miles outside of the project site area are not considered compliant 
with these Specifications. 

2. A copy of the contractor’s certifications (for the company and technical staff) and a 
resume of past projects for the company and staff must be attached to the Bid response 
for evaluation. 

3. The Contractor must offer a 24 hour per day, 7 day per week number that can be used to 
request emergency service or support during the warranty period. 

1.5 WARRANTY 

A. Additional requirements: Any modifications or equipment added to any existing system shall not 
void or alter any existing warranties held by the Owner. 

B. The Contractor must offer a 24 hour per day, 7 day per week number that can be used to 
request emergency service or support during the warranty period.  Response to a call must be 
within 2 hours of initial request.  Emergency service is defined as follows: 
1. Any WAN link inoperable 
2. Any backbone link inoperable 
3. Any switch inoperable 

C. Response time is defined as follows: 
1. Non-emergency service – 8 hours. 
2. Emergency service – 1 hour. 

D. Service / Maintenance Contracts (agreements).  
1. Provide a limited lifetime replacement warranty on all switches.  
2. Provide tech support and 8 x 5 NBD hardware replacement maintenance program offered 

by the manufacturer of the Product.  
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3. Maintenance agreements for ALL equipment must be coterminous beginning on final 
completion date. 

4. Provide the first year in the base contract to cover the initial warranty period; provide 
alternate price an additional year (alternate one on the response form). 

5. Provide additional hourly tech support rates for onsite and telephone support after initial 
warranty period.  (This is to be provided by the Contractor, not the manufacturer.) 

1.6 TRAINING 

A. Provide Four (4) hours of training.  
1. Review IP addressing scheme and other installation specifics.  
2. SNMP based management package and train Office staff on the proper use and 

capabilities. 

B. Trainer Qualifications: 
1. Trainer must: 

a. Have a thorough understanding of the electronics package provided. 
b. Have a strong knowledge of IP addressing. 

1.7 SYSTEM DESCRIPTION 

A. Provide the following equipment and services: 
1. Provide (supply, configure, and install) the local area network electronics as shown on 

the Drawings. 
2. Meet with owner or owner rep to determine all switch configuration requirements, 

including but not limited to IP addressing, VLAN’s, QOS etc. prior to installation. 
3. Provide pre-installation wireless survey and wireless channel plan. 
4. Create a secure and safe log of addressing and password information for technology 

personnel. 
5. Remove all “back door” entrances into electronics set-ups and network information after 

completion of Project. 
6. This equipment will be managed by SNMP based network management software. 

a. Configure to monitor alarms of the network electronics.  
b. Minimum RMON capabilities include groups 1, 2, 3, and 9. Include RFC 1493 

Bridge MIB and RFC 2674 802.1Q Bridge MIB. 
7. Supply all additional items required for a complete system. 

a. Provide all GBIC interfaces as required to supply proper connectivity as shown on 
the network electronics diagram. 

b. Provide required Category 6 data patch cables for all switch to switch connections. 
1) Connections through a pre-installed backbone between cabinets will require 

2 patch cables per connection. 
2) Label as specified with the same unique identifier at each end of the cable.   
3) Utilize the same manufacturer for the cable assemblies as installed in the 

structured cable project to assure Category 6 compliance. 
c. Provide Category 6 patch cables of 3 foot, 5 foot, or 7 foot lengths (as required for 

proper installation).  Provide total quantity equal to the quantity of station ports 
supplied.  
1) Coordinate with the Owner for color-coding of cable assemblies prior to 

purchase.  
2) Label as specified with the same unique identifier at each end of the cable.  
3) Utilize the same manufacturer for the cable assemblies as installed in the 

structured cable project to assure Category 6 compliance.  
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d. Provide necessary SC to SC or SC to MTRJ (or as required to interface with the 
electronics) fiber optic cable assemblies to complete all fiber optic connectivity. 
1) The optical properties shall be equal to the properties installed in the 

backbone as specified below. 
e. Provide Category 6 station attachment cables of 10 foot lengths.   Provide total 

quantity equal to the quantity of station ports supplied.  
1) Coordinate with the Owner for color-coding of station connectivity cable 

assemblies prior to purchase.  
2) Utilize the same manufacturer for the cable assemblies as installed in the 

structured cable project to assure Category 6 compliance. 
f. Provide UPSs as shown on the drawings.  

8. Test all equipment for proper operation. 
a. Provide documentation in printed and electronic form as required in 1.8 above. 
b. Provide post-installation wireless survey. 

9. Comply with all additional provisions in this Specification. (Example: warranties, training, 
etc.) 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Products furnished of each Type shall be manufactured by a single manufacturer, bear the 
same brand name, be the same finish color and texture, and be from the same product model 
series, except where otherwise indicated. 

2.2 PRODUCTS 

A. SWITCHES 
1. The following common features shall be provided for all switches 

a. Fallback bridging of non-IP traffic 
b. 802.3x flow control 
c. 802.3p traffic prioritization 
d. 802.3q VLAN tagging 
e. SNMP and RMON management capabilities 
f. Security features including User Authentication 
g. Spanning tree protocol. 
h. Automatic QoS (AutoQoS)  
i. Dynamic Host Configuration Protocol (DHCP)  
j. Auto-negotiation on all ports automatically selects half- or full-duplex transmission 

mode to optimize bandwidth. 
k. Dynamic Trunking Protocol (DTP)  
l. Port Aggregation Protocol (PAgP)  
m. Link Aggregation Control Protocol (LACP)  
n. Automatic media-dependent interface crossover (MDIX)  
o. Unidirectional Link Detection Protocol (UDLD) 
p. Local Proxy Address Resolution Protocol (ARP)  
q.  Internet Group Management Protocol (IGMP) Snooping for IPv4 and IPv6 MLD v1 

and v2 Snooping  
r. Multicast VLAN Registration (MVR)  
s. Auto Voice VLAN  
t. VLAN Trunking Protocol (VTP) supports dynamic VLANs and dynamic trunk 

configuration across all switches. 
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u. Remote Switch Port Analyzer (RSPAN). 
v. For enhanced traffic management, monitoring, and analysis, the Embedded 

Remote Monitoring (RMON) software agent supports four RMON groups (history, 
statistics, alarms, and events). 

w. Layer 2 traceroute 
x. Trivial File Transfer Protocol (TFTP)  
y. Network Timing Protocol (NTP) 
z. Must have a foot print of 1.75” or less. 
aa. Must include mounting hardware for mounting on industry standard rack/cabinet 

rails. 

B. TYPE A SWITCH  
1. Configuration 

a. 24 Switch ports of 10/100/1000 BaseT 
b. Uplinks 2 x 10 Mini Gigabit Interface Converter (SFP+) ports  

2. Performance 
a. Layer 3 
b. IP Services  

3. Model 
a. Cisco model Cisco Catalyst 2960XR-24TS-I 
b. Provide Quantity <One (1)> 

C. TYPE B SWITCH  
1. Configuration 

a. 48 Switch ports of 10/100/1000 BaseT 
b. Uplinks 2 x 10 Mini Gigabit Interface Converter (SFP+) ports 

2. Performance 
a. Non Blocking Layer 2 
b. Available Poe Power of 740 Watts (PoE+) 

3. Model 
a. Cisco model Cisco Catalyst 2960X-48FPD-L  – or approved equal 
b. Provide Quantity of <Three (3)> each with a switch stack module and stacking 

cable  

D. STANDARD GBIC INTERFACES  
1. 1000baseSX short wavelength SFP 

a. Provide as Unit Cost 
2. 1000baseT UTP SFP 

a. Provide as Unit Cost 

2.3 WIRELESS ACCESS POINT 

A. Wireless Access Point Unit 
1. Unit shall provide zone coverage for wireless attachment to a Local Area Network via 

IEEE 802.11AC  
2. Specifications  

a. Rated for installation in outdoor environments 
b. Must provide local as well as remote powering options. 
c. Must incorporate integrated management tools and support network management 

through SNMP, Telnet, and a web browser. 
d. Must operate as a "light weight access point", utilizing a central controller 

3. Accessories 
a. Provide all required Mounting hardware 
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b. Outdoor enclosure as required 
4. Model 

a. Meraki MR34 – or approved equal 
b. Provide Quantity of <eight (8)>   

B. Wireless Access Point Controller  
1. Hosted controller option 

a. Provide minimum of 3 year license for each Access Point 
2. Premise based controller option 

a. Support for a minimum of 12 APs 
b. Cisco 2504 – or approved equal 

C. FIREWALL 
1. Unified Threat Management (UTM) Capabilities 

a. Application-aware traffic control: set bandwidth policies based on Layer 7 
application type (e.g., YouTube, Skype, P2P). 

b. Content filtering: CIPA-compliant content filter, safe-search enforcement 
Google/Bing).  

c. Intrusion prevention: PCI-compliant IPS sensor using industry-leading SNORT® 
signature database from Sourcefire. 

d. Anti-virus and anti-phishing: flow-based protection engine powered by Kaspersky. 
e. Identity-based security policies and application management.  

2. Site-to-Site VPN with 4G Failover 
a. Auto VPN: automatic routing table generation, IKE/IPsec setup and key exchange 

via Cisco Meraki’s secure cloud. 
b. Automatic failover to secondary WAN link or 4G connection. 
c. Interoperates with standards-based IPsec VPNs. 
d.  Automated MPLS to VPN failover. 
e. Client VPN: L2TP IPsec support for native Windows, Mac OS X, iPad and Android 

clients with no per-user licensing fees.  

D. Gate Way Services 
1. Built-in DHCP, NAT, QoS, and VLAN management services. 
2. Web caching: accelerates frequently accessed content. 
3. Link bonding: combines multiple WAN links into a single high-speed interface, with 

policies for QoS, traffic shaping, and failover. 
4. Layer 3 failover: automatic detection of layer 2 and layer 3 outages and fast failover, 

including 3G/4G USB modems. 
5. WAN optimization: data redundancy elimination, protocol optimization, and compression 

provide bandwidth savings up to 99%. 
6. Model 

a. Meraki MX60 – or approved equal. 

2.4 ROUTER 

A. Provide chassis based Router and components. 
1. Features 

a. 2 integrated 10/100/1000 Ethernet ports 
b. 2 enhanced High-Speed WAN Interface Card slots that can host 2 single wide or 1 

double wide and 1 single wide (e)HWIC 
c. 1 Internal Services Module slot 

2. Security 
a. Embedded hardware-accelerated VPN encryption 
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b. Secure collaborative communications with Group Encrypted Transport VPN, 
Dynamic Multipoint VPN, or Enhanced Easy VPN 

c. Integrated threat control using Cisco IOS Firewall, Cisco IOS Zone-Based Firewall, 
Cisco IOS IPS, and Cisco IOS Content Filtering 

d. Identity management that uses authentication, authorization, and accounting 
(AAA), and public key infrastructure 

3. Other 
a. Must include mounting hardware for mounting on industry standard rack/cabinet 

rails. 
b. Power Cord 

4. Standard of quality shall be Cisco 1921/K9 or approved equal   

2.5 MISCELLANEOUS HARDWARE 

A. Copper patch cables:   
1. Electrical Requirements: 

a. All twisted pair cable is required to have the appropriate category classification as 
defined by EIA/TIA/ANSI 568B. The compliance to these electrical characteristics 
must be third party verified by the manufacturer. Part 1 of this Specification Section 
will define the appropriate category for each cable.  
1) Category 3, Category 5e, Category 6 

a) Specification criteria by EIA/TIA 
2. Construction 

a. Copper patch cables shall be ANSI/TIA/EIA rated for the appropriate Category as 
indicated in Part I with 8 position, 8 conductor modular snag-free plugs on each 
end.  

b. Use T568A wiring.  
c. Apply an identifying label to each end of the cable assembly (same identifier on 

each end of the cable and a unique identifier for each patch cable on the project 
regardless of installed location).   

d. Patch cable lengths shall be 3 feet, 5 feet, and 7 feet.  The exact quantity of each 
length shall be as required for proper connectivity and as approved by the Owner.  
1) All length and color requirements will be coordinated with the Owner for final 

approval. 
2) Category 6 requirements will require the purchase of cable assemblies be 

the same manufacturer as the horizontal cabling for certification purposes; 
coordinate prior to purchase. 

3) Obtain written color-coding plan. Suggested color code is as follows: 
a) Router, Server, other backbone electronics interconnection – Red  
b) Workstations -  Yellow  
c)  Printers – Orange  
d) Telephone – Gray 

3. Products 
a. Standard of quality shall be as manufactured by Panduit. 

1) Category 6 Panduit UTPCTG-xx-yy (xx = length and yy = color) 
2) Additional Approved Manufacturers: Belden, Berk-Tek, Commscope, 

Mohawk 

B. Fiber Optic Cable Assemblies 
1. Optical requirements: 

a. All multi-mode fiber optic cable is required to have the following optical 
characteristics: 
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1) Optimized multi-mode fiber cable shall be 50/125 micron diameter with dual 
window of 850/1300 nm with industry standard color coding. Optical 
characteristics will include minimum Modal Bandwidth of 1500 MHz/km @ 
850nm and 500 MHz/km @ 1300nm allowing guaranteed GigaBit Ethernet 
distances of 1000m @ the SX wavelength and 600m @ the LX wavelength. 
10 Gigabit Ethernet guaranteed distances of 500m @ the SX wavelength 
and 300m @ the LX wavelength. 
a) Maximum attenuation – (dB/km) 3.75 @ 850 nm and 1.5 @ 1300 nm. 
b) Typical attenuation – (dB/km) 3.0 @ 850 nm and 1.0 @ 1300 nm. 

b. All single-mode fiber optic cable is required to have the following optical 
characteristics: 
1) Single-mode fiber cable shall be 8.3/125 micron diameter with dual window 

of 1310/1550 nm with industry standard color coding. Cable shall meet 
EIA/TIA 492BAAA (detailed specification for class Ia dispersion un-shifted 
single-mode optical waveguide/fibers cable used in communications 
systems). 
a) Maximum attenuation – (dB/km) .7 @ 1310 nm and .7 @ 1550 nm. 
b) Typical attenuation – (dB/km) 3.0 @ 850 nm and 1.0 @ 1300 nm. 

2. Construction 
a. Shall be multi-mode duplex fiber terminated on each end with  fiber connectors 

and be supplied in quantities and lengths as specified in Part I. Apply an identifying 
label to each end of the cable assembly (same identifier on each end of the cable 
and a unique identifier for each patch cable on the Project regardless of installed 
location). 

3. Products   
a. SC to SC duplex Fiber Optic cable assemblies (substitute correct plugs to match 

electronics port requirements). 
1) Standard of quality shall be Panduit  

a) F6D3-3M1  3’ with labels added 
b) F6D3-3M2  6’ with labels added 
c) F6D3-3M3  9’ with labels added 

2) Additional approved manufacturers: Belden, Berk-Tek Commscope, 
Corning, Mohawk 

C. System components shall be tested and listed by one or more United States NRTL. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. This Section is designed to provide the vendor with a standard of quality and functionality for the 
installation of the VoIP telephone system.  Not all procedures may be necessary for the 
installation of this Project as well as not all necessary specific procedures are listed.  However, 
this standard will be considered in force for the original response as well as for any additions or 
changes to this Project. 

B. Compliance 
1. Comply with NECA 1. 

3.2 INSTALLATION  
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A. The Contractor is responsible for receiving, handling, storing, and protecting all materials 
utilized on this Project until the Project is signed as complete. 

B. Mount all rack/cabinet mounted electronics as per the rack/cabinet detail drawings.  

C. Contractor must clean up all scrap, materials, and tools to prevent the possibility of loss or 
injury.  The Contractor must schedule work hours with the Construction Manager and/or 
maintenance staff of the building to determine time and length of shifts and weekend availability. 

D. This Contractor will install all necessary patch cables supplied for data patching; cables will be 
neatly installed in provided wire management panels.  All length and color requirements will be 
coordinated with the Owner. 

E. Coordinate and configure subnetting per the Owner’s request.  Each subnet shall have no more 
than 200 addresses. 

F. The RIP 1 protocol will NOT be allowed.  RIP 2 will be acceptable under written authorization 
from the Architect/Engineer.  If RIP 2 routing is utilized, all switches must be configured with RIP 
2 routing enabled. 

G. Wires and cables used in assembling racks or cabinets shall be formed into harnesses that are 
tied and supported for proper strain relief.  Harnessed cables shall be combed straight.  Each 
cable that breaks out from the harness for termination shall be provided an ample service loop 
and shall not violate the minimum bend radius of the cable. 

3.3 INSTRUCTION 

A. User training and setup: 
1. Select location(s) at the Project site approved by the Owner to conduct user- training 

classes as indicated. 
2. Provide user training as indicated. 
3. Provide necessary user manuals to all trainees. 

3.4 TESTING AND DOCUMENTATION 

A. Minimum test scenarios performed by the Contractor at each building site shall be as follows: 
1. From a testing console ping each server/services node for intra-building communications.  

Any unused ports shall be tested for proper operation and security parameters. 
2. Ping a node on each subnet on the entire network for inter-building communications.  Any 

unused ports shall be tested for proper operation and security parameters. 
3. Contractor shall test each protocol for proper operation and routing. 
4. Contractor shall test all redundant hardware for proper operation and timing recovery. 
5. Contractor shall test all security policies on services devices, and sub-nets for proper 

operation.  It shall be the Contractor’s responsibility to coordinate with the Owner to 
ensure all security policies are installed per the Owner’s requirements. 

6. Each test shall be observed and recorded either by using third party software or on a 
manual record.   

7. All records shall be submitted the Owner/Consultant for review. 

B. The Owner reserves the right to have a representative present during testing procedures.  
Verification testing of copper and fiber may be performed at or near Project completion by the 
Consultant for quality assurance. 
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END OF SECTION 272100 



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 
 

VOICE COMMUNICATIONS EQUIPMENT 273100 - 1 
 

SECTION 273100 - VOICE COMMUNICATIONS EQUIPMENT 

PART 1 - GENERAL 

1.1 SUBMITTALS 

A. Product Data: 
1. Product Datasheets. 
2. Bill of Materials (BOM). 

B. Closeout Submittals: 
1. Product Datasheets. 
2. As-Built Drawings: 

a.  Rack Elevations. 
b. Labeling Schema. 

3. Field Quality Control / Test Results. 
a. Report   
b. Type statement of compliance  
c. Date tested  
d. Technicians involved 
e. Contact Information 
f. Type of test performed 
g. Captured test results 

4. Equipment inventories by site. 
a. New Equipment 
b. Model Number 
c. Serial Number 
d. Manufacturer Name  
e. Location 
f. Installed; specify where. 
g. Date installed/ Date operational (turned over to Owner for use). 

5. Document configuration settings for all electronics and network management software. 

1.2 SUMMARY 

A. Section Includes: 
1. Provide VoIP based telephone system based on the specifications and drawing(s):  
2. Provide all necessary equipment, software and all ancillary devices as indicated. 
3. Confirm exact location of devices with owner. 
4. Provide termination hardware, equipment cable, and all items required to connect system 

to the existing cabling infrastructure. 
5. Provide emergency backup voice communication as specified. 
6. Coordinate and oversee cutover of incoming telephone service with LEC. 
7. Provide unit prices for all equipment and software specified. 
8. Configure and Test all system components. 
9. Include all equipment required for a complete and operational system. 
10. Some equipment provided in separate section, including routers and data switches, will 

be utilized for connection of telephones. 
11. Provide capabilities to connect this system with other systems at facilities managed by 

the Owner.  
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1.3 REFERENCES 

A. Definitions: 
1. Cross-Connect:  A facility enabling the termination of cable elements and their 

interconnection or cross-connection. 
2. Layer x (1, 2, 3, 4, 5, 6, or 7); refers to the OSI model. 

1.4 QUALITY ASSURANCE 

A. The Contractor shall be a certified partner for the manufacturer of the equipment being 
proposed with the bid response.   
1. Technical staff shall be local to the project site.  Support services that must be obtained 

from more than 50 miles outside of the project site area are not considered compliant 
with these Specifications. 

2. A copy of the contractor’s certifications (for the company and technical staff) and a 
resume of past projects for the company and staff must be attached to the Bid response 
for evaluation. 

3. The Contractor shall demonstrate proof of after-hours service arrangements and provide 
the telephone number being used for such service.  Contractor shall provide warranty 
service during normal business hours and after normal business hours when service call 
qualifies as an emergency service call.  Qualifying after hour’s emergency service is 
defined in this Section. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Do not deliver or install product(s) in conditions that jeopardize the performance or 
manufacturer life expectancy and service life of the product. 

1.6 WARRANTY 

A. Additional requirements: Any modifications or equipment added to any existing system shall not 
void or alter any existing warranties held by the Owner. 

B. The cable manufacturer and the connectivity products manufacturer shall be the same 
manufacturer or shall have a partnership agreement established in order to provide the required 
warranty. 

C. The Contractor must offer a 24 hour per day, 7 day per week number that can be used to 
request emergency service or support during the warranty period.  Response to a call must be 
within 2 hours of initial request.  Emergency service is defined as follows: 
1. Attendant console is inoperable. 
2. 50 percent or more of incoming telephone lines from the LEC are inoperable. 
3. 50 percent or more of the telephone sets are inoperable. 
4. Server is inoperable. 

D. Response time is defined as follows: 
1. Non-emergency service – 8 hours. 
2. Emergency service – 1 hour. 
3. Response time is defined as the duration of time between when the service request is 

initiated and the Contractor has personnel either onsite or through remote connection 
actively working on the equipment. 
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E. Provide 24 x 7 x 4 hour support and hardware replacement for the Central Processor and all 
core components. 

1.7 SYSTEM DESCRIPTION 

A. General   
1. The VoIP provider shall seamlessly integrate to MS Lync 2013 to make use of and 

encourage new technology such as collaboration, mobility, and the use of electronic 
communication services. This solution will integrate real-time services, such as voice, 
instant messaging, presence and mobility with business processes that offer other 
collaboration capabilities. The objective will be to select a platform that will address the 
most comprehensive set of needs while minimizing cost.  

2. The system shall generate and maintain true DTMF signaling throughout the duration of 
all calls. 

3. The system shall support VoIP and analog telephones. 
4. Integrate VoIP telephone system with door intercom station and access control systems.   

B. Call Processor shall include the following features at a minimum: 
1. Account codes:  The system shall be able to support via third-party software. 
2. Automatic call distribution:  The system shall distribute calls on either a “first idle” or 

“most idle” basis within a pre-established hunt group of agents.   
3. Automatic routing:  The system shall provide for routing of incoming calls based upon 

ANSI & DNIS information. 
4. Automatic station relocation:  After initial programming, each telephone set retains its 

unique extension number irrelevant of its specific port assignment, allowing the extension 
number to move with the telephone set. 

5. Automatic trunk release:  When outside lines are “on hold” or in a trunk-to-trunk 
conference, the system shall automatically release the line when the outside party hangs 
up. 

6. Automatic call timer: telephone set shall be user programmable to automatically begin 
timing a call immediately when the call connects.  The timer is displayed on the LCD 
screen. 

7. Class of service:  The system shall be programmable to allow or deny features or 
parameters to provide a particular class of service to a station or group of stations. 

8. Call forward:  The system shall be capable of allowing the user to program any given 
extension to be forwarded to either another extension, a cell phone, or the forwarded 
extension’s voice mail box such that all calls placed to the forwarded extension will be 
routed to the other extension or voice mail box if any of the following conditions exist: 
a. All calls 
b. Ring no answer 
c. Line is busy or extension is placed in DND mode 

9. Call pick-up:  The system shall allow an extension the ability to answer a call ringing at 
another extension.  Extensions may also be placed in “pick-up” groups, which eliminate 
the need to dial the extension of the ringing telephone. 

10. Call transfer:  Extensions shall be able to transfer an outside call to another extension, or 
outside number and have the option of announcing the call prior to making the transfer. 

11. Camp-on:  Extensions shall be able to “camp-on” to another extension such that the 
system notifies the called extension that a call is waiting to speak with them.   

12. Call conferencing:  The system shall allow at least 6 conferencing channels per CSE. 
13. Caller ID capabilities:  The system shall support caller ID services.  Caller ID information 

shall be displayed on the LCD screen of the extension.  True call screening shall be 
allowed where an end user can elect to either answer the incoming call based upon the 
caller ID information or send the caller off to their message center (voice mail or another 
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extension) with the push of a single feature button.  Caller ID information must follow the 
call throughout the system in the event of that call being transferred.  Calls must also be 
able to be automatically routed to specific extensions based on caller ID information and 
screen pops must be supported via Computer Telephone Integration (CTI) if the 
customer so desires to develop such an application. 

14. Do Not Disturb (DND) messages:  The system must allow users to place their extension 
in a DND mode when no calls are to be received at that extension.  The system shall be 
programmable to allow the calling party to be either automatically transferred to the called 
extension’s voice mail box, to another extension, or receive a busy signal. 

15. Distinctive ringing:  The system shall provide distinctive ring tones for phones in close 
proximity to one another. 

16. Exclusive hold:  Extensions shall be able to place a call on exclusive hold whereas no 
other extension may retrieve that call. 

17. Flexible numbering:  The system shall be programmable to allow intercom numbers, line 
numbers, feature codes, etc. to be assigned in accordance with the customer’s desired 
numbering plan. 

18. Hold recall:  The system shall be programmable such that when a call has been placed 
on hold for the programmed period of time, the call will automatically ring the extension 
that placed it on hold. 

19. Integrated Services Digital Network (ISDN):  The system shall be fully compliant with ISO 
Standard 11572 for Layer 3 to support private network connectivity allowing full ISDN-PRI 
switch-to-switch connection. Two levels of functionality shall be supported; one level 
supports basic call setup and number transport and the other level supports name and 
number identification services, call forwarding, and call transfer. 

20. Internal group paging:  The system shall provide the capability of voice pages to be heard 
through the speaker of the telephone sets via third party software. 

21. The system shall allow the ability to do LCD messaging via third party software. 
22. Message waiting:  The system shall be programmable such that when a call is placed to 

an extension and the called extension is either busy or does not answer, the system 
leaves a message waiting indication with the called extension.  Systems with voice mail 
must activate this feature when a message has been left in that extension’s voice 
mailbox. 

23. The system must integrate with MS Exchange that will allow the voice mail message to 
appear in the users email inbox. 

24. Music on hold:  The system shall be able to input a separate music source to be heard by 
callers placed on hold. 

25. Night audible:  The system shall be programmable such that when the system is placed 
in night mode, incoming calls will ring at preassigned locations.  No less than two night 
modes shall be available. 

26. External intercommunications/paging interface:  The system must provide interfacing to 
an external paging system or intercommunication system. 

27. Privacy:  When an extension is connected to a particular outside line, no other extension 
may connect to that outside line while it is in use.   

28. Private lines:  The system shall be programmable to allow specified outside lines to 
appear, ring, and be accessible on certain specified extensions as private lines and non-
specified extensions shall not have access to these lines. 

29. Password protection:  The system software shall only be accessed by entering the proper 
password.  This password will be unique to the telephone system main equipment at this 
location and only personnel authorized by the Owner shall have access to this password. 

30. Remote access:  The system shall be equipped for remote access through an outside 
line for the purpose of diagnostics, service, and customer requested programming 
changes. 

31. Built-in call accounting including web interface. 
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32. Station speed dial:  Each extension shall be capable of storing frequently called numbers 
unique to that extension and dialing that number quickly by simply depressing a feature 
key or an access code. 

33. System speed dial:  The system shall provide for system-wide speed dial numbers to be 
accessible from any extension. 

34. System shall provide the OPTION of being able to interface with Microsoft Outlook and 
Microsoft Exchange server for integration of electronic mail and voice mail. Provide as an 
Alternate Price   

35. VoIP system must integrate with a hybrid version of MS Office 365 and MS Lync 2013. 
36. Toll restriction:  The system shall be programmable to restrict specified telephones from 

placing toll calls. 
37. Facility partitioning:  The system shall allow for partitioning.  Such separate groups of 

devices can be separated from the rest of the system giving the appearance of totally 
separate systems.  This feature shall apply to the entire system, including voice mail 
greeting and directory. 

38. System shall be able to support cordless handsets.   
39. Distinctive Rings:  The system shall allow a feature key to be programmed to 

automatically dial an extension with a distinctive ring for emergencies. 
40. Support for E911.   
41. Support for conference phones similar to Polycom Soundstation that offers full duplex 

speakerphones with option to add optional extended microphones for additional coverage 
and greater microphone pick up coverage. 

42. Support for 802.11 wireless handsets 

C. Voice Gateway shall be able to interface with and fully translate the following: 
1. SIP Trunk 
2. T1 circuits 
3. E & M tie lines 
4. Caller ID 
5. Automatic numbering information 
6. Dialed number information service 
7. Direct inward dialing trunks 
8. Off premise extensions 
9. Loop or ground start PBX trunks 
10. ISDN - PRI 

D. Voice mail/automated attendant shall be a single integrated system centrally located and 
administered.  Provide system with minimum requirements as specified.  It must initially provide 
the following minimum requirements: 
1. Light message waiting lights on all telephones. 
2. Seamless transfer from automated attendant to any telephone set or voice mailbox in the 

system. 
3. The ability to create distribution groups. 
4. The ability to outdial to pagers, cellular phones, etc. 
5. The ability to cascade messages if message is not responded to. 
6. The ability to certify messages in order to verify the delivery of messages by the original 

sender.  Dial O ability to reach main attendant or designated attendant at anytime from 
any telephone in the system. 

7. True caller ID recording and call screening.  Ability to pass the caller ID tag from the 
original call to the voice mail message/box. 

8. The ability for Internet messaging that supports Simple Mail Transfer Protocol (SMTP) for 
message addressing and delivery, and Multipurpose Internet Mail Extensions (MIME) for 
sending non text messages, including voice and fax, over the Internet. 
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9. The ability to integrate with Microsoft Exchange / Office 365 and Microsoft Lync Client. 
10. Support any POP3 (Post Office Protocol version 3) compatible client. 
11. Support Hypertext Transfer Protocol (HTTP) allowing system management from any PC 

with a Web browser and access to the LAN.   
12. The system shall be programmable to automatically answer calls and announce a menu 

of options.  Callers can then either dial directly to the desired station/department or wait 
for the operator.  Automated attendant shall be an inherent function of the main system 
and not a peripheral device.  All ports of voice mail/auto attendant must be able to 
perform both functions and not be dedicated to be either VM or AA. 

13. Group / Facility partitioning: The voice mail system shall allow for partitioning such that 
separate groups of devices can be separated from the rest of the system giving the 
appearance of totally separate systems.  This feature shall apply to the entire system, 
including voice mail greeting and directory. 

14. The system shall provide as a minimum twenty (20)  voice mailboxes for staff members, 
five (5) voice mailbox(es) for calendar of events, and a user friendly directory to guide 
callers through the system options.  

E. Call detail output 
1. The system must store call detail records (CDR) in an open standard format. Reports 

may be generated on a networked call accounting software package.  Reports shall list 
the following information for each call: 
a. Station number of calling station 
b. Number dialed 
c. Stat time of call 
d. Elapsed time of call 
e. Cost of call (if desired) 
f. Number from which outside call originated, using caller ID 

2. The system must be capable of reporting long distance (toll) calls as a selectable defined 
parameter.   

F. Central office (C.o.) trunk configuration 
1. Included support for a planned maximum of twenty four (24) CO lines. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Products furnished of each Type shall be manufactured by a single manufacturer, bear the 
same brand name, be the same finish color and texture, and be from the same product model 
series, except where otherwise indicated. 

2.2 PRODUCTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following : 
1. Cisco 

B. Unified Communication and Collaboration Server(s)   
1. Hardware 

a. Must be rack mountable in a 19” cabinet or rack. 
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1) Must include mounting hardware for mounting on industry standard 
rack/cabinet rails. 

b. Redundant AC power supply. 
c. Two 10/100 Ethernet ports 
d. Virtual Server Platform.  

2. Trunk Configuration  
a. System shall include all product licenses and components to support: 

1) SIP Trunks and / or  24 enhanced channel T-1 
3. End Points 

a. Voice/Fax Network Module. (Coordinate necessary interface with Owner; 
dependent to Telephone/CSU/DSU system requirements.) 

b. FXS / FXO card and/or Compatible with T.38 fax protocol 
c. Analog to IP Telephone Adaptor  
d. IP Handsets 
e. IP soft phones 

C. UNIFIED COMMUNICATION SERVER  
1. Must Provide Call Processing and Unified Messaging features as outlined in Section 1.8.  
2. Networking capability of the system shall provide a fully integrated seamless interface 

between two or more systems at multiple locations such that functionality of the entire 
system appears to be one.   

3. Provide quantity hardware and software as required to accommodate all features and 
requirements as indicated. System 
a. Hardware 

1) Communications Servers – Hardware must support up to 100 users 

D. CALL DETAIL OUTPUT 
1. The system must store call detail records (CDR) in an open standard format. Reports 

may be generated on a networked call accounting software package.  Reports shall list 
the following information for each call: 

2. Station number of calling station 
3. Number dialed 
4. Stat time of call 
5. Elapsed time of call 
6. Cost of call (if desired) 
7. Number from which outside call originated, using caller ID 
8. The system must be capable of reporting long distance (toll) calls as a selectable defined 

parameter.Source quality control. 

2.3 IP ENDPOINTS 

A. Lync Client 
1. Provide headsets for use with PC client software 
2. Headsets to be Plantronics Voyager Legend or approved equal by Jabra. 
3. Provide quantity of 60 and as Unit Price 

B. PC Software Attendant Console 
1. Support for 100 queues with prioritization 
2. Operator queue assignment and custom Queue operator views 
3. Queue salutations and different music in different queues. 
4. Active Directory, Cisco Unified Communications Manager or iPlanet directory integration 

a. Data must synchronize directly with the Attendant Console  
5. Personal directory groups 
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6. Presence integration 
a. Operators can view each contact's Cisco Unified Presence status directly from the 

Attendant Console directory. This feature allows operators to manage calls 
efficiently because they can easily see whether a particular contact is available to 
take a call. 

b. Microsoft OCS 2007 and Microsoft Lync are also supported presence sources in 
the Attendant Console directory. 

7. Operator handset ringing 
a. When a call comes into a queue configured with operator handset ringing, the call 

is sent directly to the handset of the operator logged into that queue for the longest 
duration. This feature enables operators to answer the call from a wireless headset 
while away from their desks. (The wireless headset is not included.) 

8. Transfer reversion (call recall) 
a. This feature allows a transferred call to revert back to the operator so that it can be 

answered and then transferred to a new destination. 
9. Call park 

a. With call park, the operator can place a caller on hold while announcing that a call 
is on hold and waiting for a particular person or group. The call can be answered 
from any phone by dialing the park extension. 

10. Call park recall 
a. If a parked call is not answered, this feature allows that call to revert back to the 

operator so that it can be transferred to a new destination. 
11. Call toggle 

a. Call toggle allows the operator to shift between callers. 
12. Conference 

a. The conference feature allows the operator to provide a third-party conference call. 
13. Emergency Mode switch 

a. This feature provides a manual switch within the application that redirects all calls 
to another destination in emergencies to alert callers that an emergency such as a 
snow storm has occurred, and therefore the business is closed until further notice. 

14. Night service 
a. You can define working hours on the Cisco Unified Attendant Console Premium 

Edition server, and automatically route calls to an answering service or voicemail 
system to alert the callers that it is after hours and the business is closed. 

15. Cisco Unified Attendant Console Enterprise Edition or approved equal 

C. Type A 
1. Single Line. 
2. 192 x 64 Pixel Monochrome display. 
3. Speakerphone. 
4. Volume Control. 
5. 4 programmable feature keys 
6. SCCP and SIP protocol support. 
7. Supports PoE. 
8. Cisco 7906G or approved equal 
9. Quantity – 2 with Wall Mount Kit 

D. Type B 
1. Two Line. 
2. Monochrome display. 
3. Full Duplex speakerphone with Echo Cancellation. 
4. Volume Control. 
5. Headset Port. 
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6. 320 x 222 Pixel Monochrome display  
7. SCCP, SIP and MGCP protocol support. 
8. Supports PoE. 
9. Integrated 10/100 Ethernet Switch. 
10. Cisco 7942G or approved equal 
11. Provide quantity of five (5). 

E. Type C 
1. Six Line. 
2. Monochrome display. 
3. Full Duplex speakerphone with Echo Cancellation. 
4. Volume Control. 
5. Headset Port. 
6. 320 x 222 Pixel Monochrome display  
7. SCCP, SIP and MGCP protocol support. 
8. Supports PoE. 
9. Integrated 10/100 Ethernet Switch. 
10. Cisco model 7962G or approved equal 
11. Provide quantity of four (4) 

F. Type D 
1. Conference Phone 

a. Support for Extensible Markup Language (XML) services 
b. G.722 wideband codec 
c. Utilizes IEEE 803.af PoE Class 3 or can be powered locally with a power supply. 
d. Support for optional external microphone kit 
e. Support for a third-party lapel microphone kit 

2. Cisco model 7937G or approved equal 
a. Provide four (4) 

3. Cisco model CP-7937-MIC-KIT - External Microphone Kit - 
a. Provide four (4) 

G. Type E 
1. 802.11. Wireless phone 
2. Cisco Model 7926G or approved equal 

a. Provide quantity two (2) each with extended battery and holster.  

H. Additional Phone Equipment: 
1. Include all necessary licenses. 
2. Wall Mount kits where required 

I. Other requirements: 
1. Provide telephone line cords of 10 feet (minimum) for each desk type telephone set.  

Coordinate color with Owner before ordering. 
2. All telephone set equipment shall be hearing aid compatible. 
3. Provide necessary patch/cross-connect cables to activate all installed equipment. 
4. Provide labels for identification clearly typewritten at all designated points. 
5. Provide one wall-mount telephone outlet and single line wall-mount telephone for testing 

and emergency use.  Restrict this telephone from long distance dialing capability in 
programming. 

6. Label all telephone set with extension number, C.O. line appearances, feature key 
descriptions, and other designations as requested by the Owner. 
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7. IP based handsets are to include Category 5e patch cables for connection at the 
faceplate (10 foot) and IDF/MDF (3 to 7 foot).    Provide unique identifying label on each 
end of every patch cable.  Approve label with Owner prior to installation.   

2.4 CROSS-CONNECT TERMINATIONS 

A. Voice backbone terminations at the MC or telephone backboard: 
1. Unless otherwise indicated, provide wall-mount AT&T Model 110 type termination system 

for telephone system equipment cabling. Locate termination system on the plywood 
backboard next to voice backbone terminations as indicated. Include manufacturer 
recommended labels and accessories.  Provide as required. 

2. Cross-connect all necessary telephone system ports providing a complete and functional 
system as indicated. 

2.5 HARDWARE, CABLE ASSEMBLIES, AND ACCESSORIES 

A. Labels: 
1. Labels shall have a clear background and black print.  Labels should be as manufactured 

by Brady or Panduit.  110 style or 66 style cross connects shall use designation strips as 
designed by the manufacturer. 

B. System components shall be tested and listed by one or more United States NRTL. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. This Section is designed to provide the vendor with a standard of quality and functionality for the 
installation of the VoIP telephone system.  Not all procedures may be necessary for the 
installation of this Project as well as not all necessary specific procedures are listed.  However, 
this standard will be considered in force for the original response as well as for any additions or 
changes to this Project. 

B. Project Conditions 
1. Environmental Limitations: Do not deliver or install cables and connecting materials until 

wet work in spaces is complete and dry, and temporary HVAC system is operating and 
maintaining ambient temperature and humidity conditions at occupancy levels during the 
remainder of the construction period. 

2. Do not deliver or install product(s) in conditions that jeopardize the performance or 
manufacturer life expectancy and service life of the product. 

3. Delivery, Storage and Handling 
a. Store materials in conditions endorsed by the product manufacturer. 

C. Compliance 
1. Comply with NECA 1. 

3.2 INSTALLATION  

A. Provide all systems as indicated. 

B. Connect CO lines as specified. 
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C. Arrange for and conduct a meeting with the Owner and Architect/Engineer to discuss all 
possible system features and programming. 

D. Provide all system features as indicated. 

E. Locate system equipment as indicated. 

F. Provide the system equipment cabling and cross connection for maximum port capacity. 

G. Provide all necessary and required termination hardware. 

H. Provide proper strain relief at all cabling connection points. 

I. Form all cabling used in assembling backboards, racks, or cabinets into harnesses.  Bundle and 
comb straight harnessed cables.  Provide each cable that breaks out from the harness for 
termination with specified service loop while taking care not to violate the minimum bend radius 
of the cable. 

J. Provide all miscellaneous and ancillary material for a complete and operational system as 
indicated whether or not specifically enumerated herein. 

K. Connect the system to the cabling infrastructure. 

L. Connect the system to the intercommunications/paging system. 

M. Provide LEC interface cable with sufficient length, size, and connector to connect the incoming 
LEC Central Office trunks to the system. 

N. Provide type and quantity of telephone sets as indicated. 

O. Provide type and quantity of attendant consoles as indicated. 

P. Provide all other telephone devices as specified. 

3.3 INSTRUCTION 

A. User training and setup: 
1. Select location(s) at the Project site approved by the Owner to conduct user- training 

classes as indicated. 
2. Provide user training as indicated. 
3. Provide necessary user manuals to all trainees.Field Quality Control 

3.4 TESTING AND DOCUMENTATION 

A. Test all system components for complete functionality as indicated and as instructed by the 
manufacturer. 
1. Test all extensions  
2. Ensure system programming is per direction from the Owner and Consultant. 
3. With VoIP installations, ensure proper QoS has been applied 
4. Ensure all cross connects and patch cables are properly labeled. 

B. Provide documentation as specified. 
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C. The Owner reserves the right to have a representative present during testing procedures.  
Verification testing of copper and fiber may be performed at or near Project completion by the 
Consultant for quality assurance. 

3.5 PROJECT RECORD DOCUMENTS 

A. Provide the following additional information in the Operation and Maintenance Manuals. 
1. Full set of manufacturer’s Installation and Maintenance Manuals for each system 

provided. 
2. Full set of software programming records to include as a minimum: 

a. Each extension with room number, staff member, class of service, telephone type, 
line appearances, restrictions, etc. 

b. Each CO line with line type, RJ position, routing, and system usage. 
c. Additional information as considered normal and customary by the manufacturer. 

END OF SECTION 273100 
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SECTION 281301 - SECURITY ACCESS CONTROL SYSTEM 

PART 1 - GENERAL  

1.1 SUBMITTALS 

A. Product Data Submittal 
1. Manufacturer datasheets for each system component 
2. Bill of Materials (BOM) List  

B. Shop Drawing Submittal 
1. Plan Drawing(s) 

a. Depicting the location of all devices and major equipment locations on the project 
site, coordinated with work of related sections. 

2. System Diagram(s). 
a. Depicting the interconnecting cabling between system equipment located at 

different locations at the project site. 
3. Panel Board Elevations 

a. Depicting system equipment drawn to scale, including cabling paths and support 
products and methods. 

b. Location of products shall be shown coordinated with work of other Sections. 
4. Equipment Rack Elevations 

a. Scaled 
b. Depicting the locations of all system products installed within the rack, coordinated 

with work of other sections, as applicable. 

C. Training Plan Submittal 

D. Closeout Submittal 

1.2 SUMMARY 

A. Related Sections 
1. All Division 27 and 28 Sections 
2. Technology Series Drawings 

1.3 QUALITY ASSURANCE 

A. The contractor providing work of this section shall be engaged in the full-time business of 
providing integrated security systems of the type and scale of system specified herein. 

B. The contractor shall have been in the full-time business of providing like systems for the last 
contiguous (60) months.   Contractor shall have completed not less the (6) systems of similar 
size, scope and complexity within the last 12 calendar months and shall be able to demonstrate 
proof of such upon request. 

C. Programming of the system shall be performed by individuals that are manufacturer certified 
and fluent in both the software and hardware used to build the system. 
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1. Each individual shall possess a comprehensive knowledge of the programming options 
available and have no less than (2) years of actual programming experience for systems 
of this type. 

1.4 SYSTEM DESCRIPTION 

A. General 
1. The system shall be constructed of products from one or more manufacturers that are 

designed by the manufacturer to integrate and interoperate with one another to the 
degree necessary to achieve compliance with these specifications. 

2. The system shall achieve integrated Access control and Intrusion detection functionality 
within a single unified software user interface solution.   Intrusion detection alarms and 
Access control events shall be related to one another via relational database and 
software structure. The access control system shall be able to arm/disarm the intrusion 
detection system by means of its software or hardware devices. Refer to Specification 
Section 281601 Intrusion Detection Alarm System for additional information.   

3.    
4. The system shall be a modular networkable system that is capable of handling large 

corporate enterprise(s), public safety/service organizations and institutions.   The system 
shall be capable supporting (50) or more remote sites and (5000) or more of connected 
devices. 

5. The system shall be capable of and enabled to communicate across a LAN and WAN for 
both fundamental and administrative functions. 

6. The system shall allow upgrades of both hardware and software seamlessly without the 
loss of database, system configuration, and historical data.  

7. The system shall feature integrated user interface maps that enable viewing of system 
status and control of devices (end points), e.g. doors. 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS 

A. This specification, the functionality, the products and the system capabilities that are 
represented herein are based upon capabilities achievable through integration of products from 
a variety of listed product manufacturers.    It is however the responsibility of the Contractor to 
provide such combination that meets and exceeds all expressed and implied requirements of 
these project documents.     

B. Commercial Security Products from the following manufacturers will be considered acceptable 
1. Access Control System 

a. AMAG 
b. Honeywell (ProWatch) 
c. Kantech 
d. Lenel (On Guard) 
e. Software House 
f. S2 

2. ACS Server (hardware) 
a. Dell 
b. HP 
c. Seneca 

3. Switches 
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a. Extreme Networks 
b. Dell 
c. HP(Aruba Networks) 
d. Cisco 

4. Accessories 
a. Altronix 
b. Life Safety Power 

C. Latest Version 
1. Software supplied shall be the latest and most up-to-date official-release shipping version 

shipping at the time of acceptance. 
2. Hardware supplied shall be the latest and most up-to-date shipping version available at 

the time of installation, complete with the most current official-release firmware. 

2.2 ACCESS CONTROL SYSTEM 
1. The system shall include alarm monitoring, video imaging and credential badging.  
2. Authentication device control modules throughout the installation shall communicate with 

the system server using IP based communications.  
3. The system shall feature a distributed software and hardware architecture.  
4. The architecture shall place key access decisions, event/action processing, and alarm 

monitoring functions within the controllers.    
5. Controllers shall operate independently of the host server for extended periods of time in 

the event communications with the host server is temporarily lost. 
6. Communications between the server/workstations, controllers, and other system 

hardware shall be via the Security Management System server software.  
7. Hardware shall include upgradable flash memory designed to enable firmware updates 

via network communications.  
8. The system shall feature supervised and non-supervised alarm point monitoring.   
9. Manual or automatic arming or disarming alarm points shall be achievable through the 

creation of schedules by time of day, day of the week, and date. 

B. Database partitioning shall be provided to achieve an administrative option that allows 
restrictive access to sensitive information by user ID.  

2.3 COMPUTERS, MONITORS AND ACCESSORIES 

A. General 
1. All supplied computers (Servers, Workstations, etc.…) and peripherals (monitors etc.…) 

shall meet or exceed software manufacturers’ recommendations for running the software 
and operating the specified system.     
a. Computers that meet the Access Control manufacturer’s “minimum” computer 

requirements are not acceptable. 
2. Computers shall be furnished fully loaded and configured with operating system software 

client user licenses necessary to allow the system to operate capacity.    The operating 
system and database software shall be the latest version supported by the security 
system software. 

B. Server Computers 
1. Provide minimum (1) dedicated rack mount server-class computer to run the Access 

control sever software. 
a.   

2. Provide (1) rack mount LCD monitor (17”-class minimum), plus rack mount computer 
keyboard and mouse drawer system. 
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a.   
3. Provide servers with operating system, database software and sufficient Client Access 

Licenses and other applicable licensing to ensure that full operation of the system, and 
concurrent access by all access control client software computers. 

C. Work Station Computers 
1. Provide software and install it on  work station computers, that shall be owner furnished 

or designated.  The software shall also be compatible with Mac OS or the Mac OS 
Microsoft OS simulation. 

2.4 BADGE / CREDENTIAL 

A. Supply 300 proximity type personnel authentication credentials 
1. Compatible with system being provided in this project 
2.   

2.5 DOOR HARDWARE (COORDINATE WITH ARCHITECTURAL HARDWARE 
SPECIFICATIONS AND SCHEDULE) 

A. Coordinate with the published door hardware schedule and specifications to assure no 
duplication in the provision of components required for fully functioning access control and door 
hardware. 
1. This includes but is not limited to: 

a. Door locking device  
b. Door locking device power supply(s) 
c. Authentication devices 

1) Integral within the door hardware being provided 
2) Type of device being provided to assure interchangeable with the access 

control system provided 
d. Door status device 

1) Integral with the door hardware being provided 
2) Assurance with the specified capabilities of the access control and intrusion 

alarm system(s) 
e. Request to exit (REX) device 

1) Integral within the door hardware being provided 
2) Type of device being provided to assure interchangeable with the access 

control system provided 
2. Where these devices are provided in the architectural door hardware specification, the 

contractor shall integrate them into the access control system. 
a. This includes but is not limited to: 

1) Connection to the access control panel(s) 
2) Provision of cabling between the door hardware termination point and the 

access control panel(s) 

2.6 AUTHENTICATION DEVICES 

A. Card Readers (Provide if not integral with architectural door hardware) 
1. Multi-technology reader.  Shall comply with and have supplied support for: 

a. Open Supervised Device Protocol (OSPD) via RS485 
b. UL294/cUL (US) 
c. FIPS201 Transparent FASC-N Reader 
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d. Secure Identity Object™ (SIO) on iCLASS Seos, iCLASS SE/SR, MIFARE 
DESFire EV1 and MIFARE Classic 

e.  MIFARE Classic and MIFARE DESFire EV1 custom data models  
f. ISO14443A (MIFARE) CSN, ISO14443B CSN, ISO15693 CSN  
g. FeliCa™4 CSN, CEPAS4 CSN or CAN 

2. Field updatable design with support for adding more protocols via flash firmware 
upgrades. 

3. Indoor and Outdoor rated.    
4. Weather proof design. 
5. Secure encrypted transmission of card data. 
6. Mullion and single-gang box mounting styles. 

a. Use mullion mount readers wherever indicated on the drawings or readers are 
installed on door frames. 

2.7 DOOR HARDWARE (SEE ARCHITECTURAL DOOR HARDWARE SCHEDULE) 

A. Door Status Switches (Provide if not integral with architectural door hardware) 
1. Two-piece design 
2. Designed for concealed installation 
3. Rare-earth magnet switch trigger 
4. Double Pull Double Throw (DPDT) contacts 

B. Request to Exit (REX) sensor (Provide if not integral with architectural door hardware) 
1. Passive Infrared (PIR) motion sensing type 
2. Adjustable time 
3. Variable coverage angle 

2.8 CABLE 

A. General 
1. Supply cable that meets or exceeds the technical requirements of the components being 

interconnected suitable for the length and signal type and communication speed carried. 
2. Supply cable of sufficient gauge to ensure that connected components receive adequate 

voltage, power and signal integrity to ensure reliable operation of the system. 
3. Supply shielded version of cable for interconnection of system components that require 

such for proper operation.  
4. Safety listed by a nationally recognized safety testing laboratory (UL or equivalent) 
5. Code compliant for its purpose, location and method of installation. 

a. For example, plenum rated cable shall be installed in plenum environments. 
6. Approved Cable Manufacturers:  West Penn, Belden, CommScope, General Cable 

Corporation and Windy City Wire. 

PART 3 - EXECUTION 

3.1 GENERAL 

B. Provide labor and all products necessary to render the system(s) complete and working. 

C. In addition to the requirements set forth by these project documents, provide additional work 
that is reasonable and customary for systems of the type and scope identified herein, as well as 
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additional work recommended to be performed by the product manufacturers for completion of 
like systems. 

D. Perform work in a code-compliant manner to the satisfaction of the Authority having jurisdiction. 

E. Perform work according to the highest quality industry standards. 

2.9 COORDINATION 

A. Refer to project drawings, including but not limited to architectural and electrical drawings for 
additional details that impact work of this section.      

B. Coordinate adequately with other trades to resolve conflicts. 

C. Review in detail the cabling pathway requirements for this system against the pathways 
indicated on the drawings.   
1. Review pathways with the pathway system provider.   
2. Take timely and proactive action to ensure that the pathway system is installed 

accurately and sufficiently supports this system. 

D. Review existing conditions (where applicable).    

E. Provide qualified representation at project meetings to ensure that work of this section is 
adequately represented in the project schedule and that work is coordinated with other trades. 

F. Coordinate with the Owner’s designated IT and security representative(s): 
1. Sufficiently early in the project so to negate negative impact on the project schedule and 

allow for timely completion of work. 
2. For the assignment of IP addresses and device naming conventions 
3. Communicate network configuration parameters material to the successful 

implementation of this system. 

2.10 INSTALLATION  

A. General 
1. Install products in accordance these project documents and with product manufacturer’s 

published installation instructions. 

B. Authentication Devices 
1. Coordinate with door hardware schedule and specifications. 
2. Install authentication devices (e.g. card readers, keypads etc...) at the locations and 

height(s) designated on the drawings.    
3. Install devices flat, plumb and level. 

C. Door Controllers, Reader and I/O Modules 
1. Install door controllers, reader and input/output modules in designated rooms as 

indicated on the drawings. 
2. Equipment shall be mounted within approved communications rooms except where 

otherwise indicated on the drawings. 
3. Equipment shall be mounted to plywood backboards installed over the finished walls 

within the rooms.  
4. Where specific wall locations are indicated on the drawings, use these locations.    
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a. Where specific locations are not identified, review and coordinate mounting 
locations with the Owner’s representative and other trades that also have work in 
the space. 

D. Power Supplies 
1. Supply and install power supplies of adequate capacity to allow for full rated operation of 

all system equipment. 
2. Install and Provide power supplies for door hardware,controllers and other equipment 

within designated/approved rooms. 
3. Connect power supplies to AC power.  

E. Equipment Racks 
1. Secure equipment within racks using approved rack-mounting products.    
2. Utilize manufacturer accessory rack mounts where available;  

a. Utilize custom fabricated product-specific rack mounts for other equipment.      
b. Open shelves shall not be permitted for equipment mounting except where 

expressly specified, detailed or otherwise approved by the Designer. 
3. Securely attach non-portable racks to the building floor or other approved structure.   

a. Racks that require movement for equipment installation or service shall be secured 
using such means that allow the rack to be deliberately moved to achieve this 
objective.   Review proposed mounting with the Designer. 

4. Internal Cabling 
a. Neatly route and support cables level and plumb. 
b. Bundle and route cables of different signal types independently. 
c. Use removable Velcro-like wire ties for bundling of cables.  Do not use standard 

wire ties. 
d. Route vertical runs of cables along the sides of the rack. 
e. Support horizontal runs of cables using horizontal support bars. 
f. Fan cables to equipment neatly between horizontal lacing bars and equipment. 
g. Provide a service loop of adequate length between lacing bars equipment so as 

permit ease of installation and service access to equipment. 
h. Ensure that cable connections are not subjected to any stress of strain at the point 

of termination during idle installation or routine servicing of system equipment.      
5. Filler Panels 

a. Install solid and vent-type filler panels in all unused spaces of equipment racks.    
Use combinations that ensure adequate cooling of installed product. 

6. Power Distribution 
a. Install AC power distribution sufficient to serve all housed equipment. 
b. Connect power distribution equipment to local area AC power, utilizing the services 

of a licensed electrician where required by code. 
c. Provide a minimum of 20% spare outlets within each rack to accommodate future 

equipment. 

F. Cabling 
1. Install cabling that meets or exceeds the technical requirements of the components being 

interconnected suitable for the length and signal type carried. 
2. Install cable of sufficient gauge to ensure that connected components receive adequate 

power, voltage and signal integrity to ensure reliable operation. 
3. Install shielded cable for interconnection of system components that require such for 

proper operation.  
4. Neatly dress and support all cables.   
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5. Take precautions to avoid damage to cable during installation, and to protect cables from 
damage after installation.   Avoid cable bends and pulling tensions that are outside the 
manufacturer’s recommended limits. 

6. Maintain adequate separation of cables from sources of ingress interference that could 
negatively impact the performance of this system. 

7. Utilize approved pathway products for supporting, securing and protecting cables.   
Ensure that horizontal cable runs are supported at increments not exceeding 48-inch.  

8. Route cables in dedicated pathways, separated from cables serving other systems. 
9. Label each end of each cable. 
10. Use cable pulling compound/lubricant where necessary.   Use only non-hardening 

compounds that do not deteriorate cable conductors, insulation or pathway components. 

G. Grounding 
1. Ground products in accordance with industry standards, the NEC and in accordance with 

additional codes applicable at the project site. 
2. Provide special grounding in accordance with referenced standards. 

H. Labeling 
1. Uniquely label the ends of every cable in the system using permanent computer 

generated self-laminating wrap-around cable labels. 
2. Labels shall be clearly legible, using dark-black bold-type fonts. 
3. Record actual label nomenclature on the as-built drawings.  
4. Concealed Equipment 

a. Identify the location of concealed equipment (e.g. TVSS devices) above ceilings, in 
walls, etc… using a labeling schema agreeable to Owner. 

I. AC Power 
1. Provide connection of supplied equipment to source(s) of AC power.     
2. Provide services of licensed professional electrician to perform work required by code 

and the local jurisdiction to be performed by a licensed electrician. 

2.11 PROGRAMMING 

A. Perform initial programming of the system to establish fundamental operational parameters; 
parameters shall represent industry standards for best practice. 

B. Following initial programming, collaborate with the Owner’s designated security representative 
to formulate specific programming to satisfy Owner’s objectives.   Present baseline 
programming already in place to the Owner at the start of this collaboration. 
1. The programmer shall advise the Owner of the fundamental choices that must be made 

to render the system useful for its intended purpose and shall supply forms which the 
Owner shall use to aid in making programming influencing decisions. 

C. Access Control 
1. Enter system configuration data necessary to render the system operational and usable 

to the Owner. 
2. Perform initial data entry and setup user rights into the system 

a. Set up user profiles for up to (10) different user groups that the Owner can use 
when assigning default access rights to individual users. 

b. Set up profiles for up to (10) discrete time schedules for automatic 
unlocking/locking of doors. 
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c. Perform data entry for the first (100) individuals the Owner intends to issue 
authentication credentials  
1) While simultaneously training the Owner on how to perform same.   
2) This data shall be used for testing purposes.     

a) Fictitious names may be used if the Owner chooses not to disclose 
actual individual names.      

3) Data designated as confidential shall be entered by the Owner. 
d. Program the system to achieve a lockdown condition on demand.     

1) Provide access to this feature via lock down buttons identified on the 
drawings. 

e. Set up quick-access-schedule event program. 
f. Program specific actions to occur to cause specific outcomes 

1) Example given: A door to act as a designated “unlock for the day” as 
designated by the owner. 

3. Where motorized door operators are connected to the system include programming to 
restrict operation of the door operator based upon Owner’s security representative criteria 
and sequence of operation requests. 

4. Program the system to execute email notification to select staff members of conditions 
that the owner designates. 
a. Example: Notification of doors remaining ajar after prescribed time 

2.12 TESTING 

A. General 
1. Conduct a complete inspection and test installed system equipment, inclusive of Owner 

furnished equipment utilized.     
2. Include testing of interconnected equipment specified in other Divisions or Sections (e.g. 

Life Safety and Elevators). 
3. Conduct tests recommended by all system equipment manufacturer(s). 
4. Verify alarm condition scenarios perform as programmed 
5. Simulate alarm scenarios and verify each performs as intended by the Owner.   
6. Update program to remediate problems encountered. 
7. Replace malfunctioning and/or damaged items with new product and retest until 

satisfactory specification compliant conditions are achieved.    

B. Access Control 
1. Lock/Unlock based on credential presented 
2. Lock/unlock based on time schedule 
3. Door status alarm reported correctly on screen 
4. Door status shut not reported 
5. Schedules function as programmed 
6. Special event override works when applied 
7. Entry of credential works for each group applied, based on group access rights. 
8. Exercise each authentication device, status switch, request to exit device and locking 

mechanism 
9. Verify restoration of normal operation following simulated complete and partial power 

outage scenarios 

2.13 ACCEPTANCE TESTING 

A. Acceptance testing shall be conducted after designer receipt and review of the pre-acceptance 
submittal aka “Sign Off Report”.  Allow (10) business days in the project schedule for the 
Designer’s review. 
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B. Acceptance testing may include, but may not necessarily be limited to: 
1. Visual and mechanical inspections of Contractor’s workmanship. 
2. Inventory of equipment. 
3. Inspection of system components, sub-systems, software, component functionality, etc. 
4. Any other tests or inspections determined necessary by the Designer. 

C. The Contractor shall be onsite in advance of the scheduled acceptance testing time.   

D. Contractor shall have made adequate arrangements for access to all areas of work. 

E. Acceptance Testing will not pass if: 
1. Contractor’s work does not appear to the Designer to be of Professional quality and/or 

the Contractor has failed to follow clearly established installation requirements. 
2. Detailed as-built drawings are not present on site for review and/or are found to be 

incomplete or inaccurate. 
3. More than one cable inspected is found to be missing required labels or if more than one 

cable is verified to be inaccurately recorded on the as-built drawings. 
4. Installed equipment does not match the equipment specified and/or reviewed by the 

Designer (in writing) during the course of the project. 
5. More than one piece of equipment, cable, connector, circuit, etc. fails to pass any test 

performed upon it by the Designer. 
6. Any substantive specification or workmanship issue judged by the Designer to be of 

material importance to the long-term usability, safety, professional appearance, or service 
and maintainability of the Contractor’s work; any material deviation from the intent of 
these specifications. 

7. Terminations of connectors ruled to be below the highest quality industry standards. 

F. The Contractor’s staff may, if permitted by the Designer, undertake very minor corrections of 
encountered problems while acceptance testing continues provided that such corrective action 
does not in any way impede Acceptance Testing progress. 

2.14 SPECIAL REQUIREMENTS 

A. Software Assurance 
1. Contractor shall supply and install software patches or upgrades that are made available 

from the software manufacture for the first 365 calendar days following final acceptance 
of the system.      
a. Such upgrades shall be coordinated with the Owner and undertaken only after 

discussion with and approval of the Owner’s designated representative.    

2.15 TRAINING 

A. Train Owner's designated personnel on the procedures and schedules involved in daily use of 
the system, administration, troubleshooting, and preventative maintenance.    

B. Provide advanced and detailed technical and administrative training (to the level desired by 
Owner’s Security and IT) personnel covering advanced software and hardware configuration 
and administrative aspects of the system.   

C. Provide not less than  hours of dedicated training on the system, not exceeding (8) independent 
trips to the project site. 
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D. A detailed training agenda shall be worked out with the Owner’s security representative in 
advance of conducting the formal training intended by this section.    

E. Time spent by the contractor discussing the system prior to 100% completion, and without an 
agreed upon clear training agenda shall not be considered training as intended by these 
specifications. 

F. Training shall be conducted by factory trained and certified individuals fluent with the hardware 
and software used to make up the system. 

G. Schedule training with Owner at least (14) days in advance each training session. 

END OF SECTION 281301 
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SECTION 281601.00 - INTRUSION DETECTION ALARM SYSTEM 

PART 1 - GENERAL 

1.1 SUBMITTALS 

A. Product Data Submittal 
1. Manufacturer datasheets for each system component 
2. Bill of Materials (BOM) List  

B. Shop Drawing Submittal 
1. Plan Drawing(s) 

a. Depicting the location of all devices and major equipment locations on the project 
site, coordinated with work of related sections. 

2. System Diagram(s). 
a. Depicting the interconnecting cabling between system equipment located at 

different locations at the project site. 
3. Panel Board Elevations 

a. Depicting system equipment drawn to scale, including cabling paths and support 
products and methods. 

b. Location of products shall be shown coordinated with work of other Sections. 

C. Training Plan Submittal 

D. Closeout Submittal 

1.2 QUALITY ASSURANCE 

A. The contractor providing work of this section shall be engaged in the full-time business of 
providing integrated security systems of the type and scale of system specified herein. 

B. The contractor shall have been in the full-time business of providing like systems for the last 
contiguous (60) months.   Contractor shall have completed not less the (6) systems of similar 
size, scope and complexity within the last 12 calendar months and shall be able to demonstrate 
proof of such upon request. 

C. Programming of the system shall be performed by individuals that are manufacturer certified 
and fluent in both the software and hardware used to build the system. 
1. Each individual shall possess a comprehensive knowledge of the programming options 

available and have no less than (2) years of actual programming experience for systems 
of this type. 

1.3 SYSTEM DESCRIPTION 

A. General 
1. The system shall be constructed of products from one or more manufacturers that are 

designed by the manufacturer to integrate and interoperate with one another to the 
degree necessary to achieve compliance with these specifications. 

2. The system shall achieve a complete system for intrusion detection and alarm 
notification.   
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3. The system shall include connection of remote devices to manufacturer’s specifications. 
4. The system shall achieve integrated Intrusion detection and Access control functionality 

within a single unified software user interface solution.   Intrusion detection alarms and 
Access control events shall be related to one another via relational database and 
software structure. The access control system shall be able to arm/disarm the intrusion 
detection system by means of its software or hardware devices. Refer to Specification 
Section 281301 Security Access Control System for additional information.   

5. Major products included as work of this section include, but are not limited to: 
a. Control Panel(s) 
b. User Interface 
c. Logic System 
d. Infrastructure 
e. Remote Devices and Sensors 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. This specification, the functionality, the products and the system capabilities that are 
represented herein are based upon capabilities achievable through integration of products from 
a variety of listed product manufacturers.    It is however the responsibility of the Contractor to 
provide such combination that meets and exceeds all expressed and implied requirements of 
these project documents.     

B. Commercial Security Products from the following manufacturers will be considered acceptable 
1. Intrusion Detection System 

a. Honeywell 
b. DSC 
c. Bosch 

2. Accessories 
a. Altronix 
b. Life Safety Power 

C. Latest Version 
1. Software supplied shall be the latest and most up-to-date official-release version shipping 

at the time of acceptance. 
2. Hardware supplied shall be the latest and most up-to-date shipping version available at 

the time of installation, complete with the most current official-release firmware. 

D. Control Panel 
1. Physical 

a. Enclosure 
1) The Control Panel shall be enclosed in a metal cabinet, suitable for wall 

mounting.  
b.  Electrical Power Requirements  

1) System Power – The Fire and Burglary Alarm System shall operate using 
standard 120 volts AC, 60 Hz power.  

2) Backup Battery – A rechargeable 12 VDC, backup battery shall be provided. 
The battery shall be rated for (24) hours of operation in case of a power 
failure.  
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3) Fusing – The battery input, auxiliary, and bell outputs shall be protected 
using PTC circuit breakers. All outputs shall be power limited. 

2. System Performance 
a. The control panel shall be a UL listed commercial burglary control panel that 

supports up to  zones using basic hardwired, polling loop, and/or wireless zones.  
b. It shall also provide supervision of the bell output, RF receivers, and relay 

modules.   
c. In addition, the control shall provide the ability to schedule time-driven events and 

allow certain operations to be automated by pressing a single button.   
d. Basic Hardwired Zones - The control panel shall provide (9) hardwire zones with 

the following characteristics:  
1) EOLR supervision: Shall support N.O. or N.C. sensors.  
2) Individually assignable to one of the available partitions.  

e. Optional Expansion Zones  
1) Polling Loop Expansion – The control shall support up to  additional 

hardwire zones using a built-in polling (multiplex) loop interface.  The polling 
loop shall provide power and data to remote point modules, and constantly 
monitor the status of all zones on the loop. The polling loop zones shall 
have the following characteristics:  
a) Individually assignable to one of the available partitions.  
b) Supervised by the control panel.  
c) Each RPM (Remote Point Module) shall be tamper protected.  

2) Wireless Expansion – The control shall support up to 128 wireless zones 
using an RF receiver.  Wireless zones shall have the following 
characteristics:  
a) Supervised by control panel for check-in signals.  
b) Tamper-protection for supervised zones.  
c) Individually assignable to one of the available partitions.  
d) Supports wireless devices listed for Commercial Burglary using the 

RF Receiver. 
f. Partitions – The control shall provide the ability to operate  separate areas, each 

functioning as if it had its own control.  Partitioning features shall include:  
1) A Common Lobby partition, which can be programmed to perform the 

following functions: 
2) Arms automatically when the last partition that shares the common lobby is 

armed.  
3) Disarms when the first partition that shares the common lobby is disarmed. 
4) A Master partition, used strictly to assign keypads for the purpose of viewing 

the status of all partitions at the same time (master keypads).  
a) Assignable by zone.  
b) Assignable by keypad.  
c) Assignable by relay to one or all partitions.  
d) Certain system options selectable by partition, such as entry/exit 

delay and subscriber account number. 
g. User Codes – The control shall accommodate  user codes, all of which can 

operate one or all partitions.  Certain characteristics must be assignable to each 
user code, as follows:  
1) Authority level (Master, Manager, or several other Operator levels).  Each 

User Code (other than the installer code) shall be capable of being assigned 
the same or a different authority level for each partition that it will operate.  

2) Opening/Closing central station reporting option.  
3) Specific partitions that the code can operate.  
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4) Global arming capability (ability to arm all partitions the code has access to 
in one command).  

5) Use of an RF (button) to arm and disarm the system (RF key must first be 
enrolled into the system). 

h. Keypad/Annunciator – The control shall accommodate up to  keypads or six  
touch-screen (i.e., advanced user interface) keypads. The keypads shall be 
capable of the following:  
1) Performing all system arming functions.  
2) Being assigned to any partition.  
3) Providing four programmable single-button function keys, which can be 

used for:  
a) Panic Functions –activated by wired and wireless keypads; reported 

separately by partition.  
i. Event Log – The System shall maintain a log of different event types (enabled in 

programming).  The event log shall provide the following characteristics:  
1) Viewable at the keypad or through the use of software.  

j. Scheduling - Provides the following scheduling capabilities:  
1) Open/close schedules (for control of arming/disarming and reporting).  
2) Holiday schedules (allows different time windows for open/close schedules).  
3) Timed events (for activation of relays, auto-bypassing and un-bypassing, 

auto-arming and disarming, etc.).  
4) Access schedules (for limiting system access to users by time)  
5) Automatic adjustment for daylight savings time. 

k. Communication Features - Supports 1 of the following formats and features for the 
primary and secondary central station receivers:  
1) Formats  

a) Contact ID. 
b) Bosch Conettix 

2) Backup reporting – The system shall support backup reporting via the 
following:  
a) Secondary phone number.  
b) Cellular 
c) IP 

l. Cross-Zoning Capability - Helps prevent false alarms by preventing a zone from 
going into alarm unless its cross-zone is also faulted within 5 minutes.  

m. Exit Error False Alarm Prevention Feature – The System shall be capable of 
differentiating between an actual alarm and an alarm caused by leaving an 
entry/exit door open.  If not subsequently disarmed, the control panel shall:   
1) Bypass the faulted E/E zone(s) and/or interior zones and arm the system.   
2) Generate an Exit Error report by user and by zone so the central station 

knows it was an exit alarm and who caused it. 
n. Programming - The Control shall be capable of being programmed locally or 

remotely via software and shall be capable of:  
1) Uploading and downloading all programming information.  
2) Uploading and displaying firmware revision levels from the control panel. 

o. Optional Output Relays - A total of 96 relay outputs shall be accommodated using 
any combination of polling loop relay modules. Each relay module shall provide 
four (4) Form C (normally open and normally closed) relays for general-purpose 
use or two (2) Class B, Style-Y supervised notification appliance circuit outputs. 
The relays shall be capable of being:  
1) Programmed to activate in response to system events.  
2) Programmed to activate using time intervals.  
3) Activated manually.   
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4) Assigned an alpha descriptor.  
5) Used for Class B, Style-Y supervised bell outputs.  

p.  Optional LED Annunciator – The control shall support annunciators which are 
capable of:  
1) Visually identifying a zone or point that is in alarm or trouble.  
2) Programmable for system silence/reset.  
3) Supporting up to 96 LEDs in one system. 
4) Supporting an optional key-switch, for UL listed Silence and Reset 

capability.    
q. Integrated Access Control – The control shall be capable of the following:  

1) Providing a command that activates relays to allow access doors to open 
(e.g., lobby door), lights to be turned on or off, etc.    

2) Assigning any number of access control relays to each partition (up to 96 for 
the system). 

2.2 DEVICES 

A. Motion Detector 
1. Surface Mount 

a. Provide as indicated on drawings or suited to the install application 
b. Dual Technology – Passive Infra-Red and Ultra-Sonic sensing 
c. ABS plastic housing for superior shock and impact protection.  
d. Wide and long detection coverage with look-down zone for coverage range 

protection. 
e. Anti-Masking Technology  
f. Motion detectors mount on walls or in corners depending on installation. 

2. Ceiling Mount  
a. Provide as indicated on drawings or suited to the install application 
b. Dual Technology – Passive Infra-Red and Ultra-Sonic sensing 
c. Provides 360-degree detection pattern 
d. ABS low-profile plastic housing for superior shock and impact protection.  
e. Anti-Masking Technology  
f. Motion detectors mount on ceiling depending on installation. 

B. Recessed Door Contacts  
1. Double Pull Double Throw Operation (DPDT) 
2. Uses industry standard mounting dimensions  
3. Suitable for Indoor/Outdoor use  
4. Epoxy sealed for protection from moisture and corrosion  
5. UL/cULus Listed 

C. Surface Mount Garage Door Contacts 
1. Defeat-resistant from external magnetic tampering  
2. Includes tamper switch to notify of removal  
3. Uses industry standard mounting dimensions  
4. Suitable for Indoor/Outdoor use  
5. Epoxy sealed for protection from moisture and corrosion  
6. 3 ft stainless steel armored cable  
7. UL/cULus Listed 

D. Glass Break Sensors 
1. Flush mount design 
2. 25’ foot omnidirectional range 
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3. Adjustable Sensitivity to match room acoustics 
a. Utilize a Glass Break Simulator to test 

4. False alarm immunity 
5. UL/cULus Listed 

E. Siren 
1. Flush mount design 
2. 106dB @ 1Meter dual siren output 
3. Corner or ceiling mount 
4. Rated for the environment in which its installed 
5. UL/cULus Listed 

F. Hold Up Switches (Panic Buttons) 
1. Silent Operation 
2. Double Pull Double Throw Operation (DPDT) 
3. Fully Supervised 
4. Selectable latching or momentary 
5. Reset key required for reset of alarm 

G. Keypad 
1. Compact size 
2. Portrait style  
3. Tamper for supervision  
4. Displays three-digit zone numbers  
5. Piezo electric sounder with audible beeps to indicate:  

a. System status  
b. Entry/exit delay  
c. Other alarm situations  

6. Fully programmable function keys  
7. Single-button function keys for quick operation  
8. System functions are clearly labeled on the front plastic 

2.3 CABLE 

A. General 

1. Supply cable that meets or exceeds the technical requirements of the components being 
interconnected suitable for the length and signal type and communication speed carried. 

2. Supply cable of sufficient gauge to ensure that connected components receive adequate 
voltage, power and signal integrity to ensure reliable operation of the system. 

3. Supply shielded version of cable for interconnection of system components that require 
such for proper operation.  

4. Safety listed by a nationally recognized safety testing laboratory (UL or equivalent) 
5. Code compliant for its purpose, location and method of installation. 

a. For example, plenum rated cable shall be installed in plenum environments. 

6. Approved Cable Manufacturers:  West Penn, Belden, CommScope, General Cable 
Corporation and Windy City Wire. 

PART 3 - EXECUTION 
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3.1 EXAMINATION   

A. Submission of a proposal confirms that the Contract Documents and site conditions are 
accepted without qualifications unless exceptions are specifically noted.  

B. The site shall be visited on a regular basis to appraise ongoing progress of other trades and 
contracts, make allowances for all ongoing work, and coordinate the requirements of this 
contract in a timely manner. 

3.2 INSTALLATION  

A. The System shall be installed and tested in accordance with the Manufacturer’s Installation 
instructions. The following conditions are applicable:  
1. In order to ensure a complete, functional System, for bidding purposes, where 

information is not available from the Owner upon request, the worst case condition shall 
be assumed.   

2. Interfaces shall be coordinated with the Owner’s representative, where appropriate.   
3. All necessary backboxes, pull boxes, connectors, supports, conduit, cable, and wire shall 

be furnished and installed to provide a complete and reliable System installation. Exact 
location of all boxes, conduit, and wiring runs shall be presented to the Owner for 
approval in advance of any installation. 

4. All conduit, cable, and wire shall be installed parallel and square with building lines, 
including raised floor areas.  Conduit fill shall not exceed forty percent (40%). All wires 
shall be gathered and tied up to create an orderly installation. 

B. TESTING AND CERTIFICATION 
1. The Contractor shall demonstrate the functionality of the System upon completion of 

installation, documenting the result of all tests and providing these results to the Owner. 
The System shall be tested in accordance with the following: 
a. The Contractor shall conduct a complete inspection and test of all installed 

equipment. This includes testing and verifying connection to equipment of other 
Divisions.   

b. The Contractor shall provide staff to test all devices and all operational features of 
the System for witness by the Owner’s representative and the Authority having 
jurisdiction. The Contractor shall provide two-way radio communications to assist 
in the testing. All testing must be witnessed by the owner’s representative, prior to 
acceptance.  

c. The testing and certification shall take place as follows:  
1) System shall be tested in conjunction with the manufacturer’s 

representative.  
2) All deficiencies noted in the above test shall be corrected.  
3) Test results shall be submitted to the consultant or owner’s representative.  
4) System test witnessed by owner’s representative and correction of any 

deficiencies noted.  
5) The owner’s representative shall accept the System.  
6) System test shall be witnessed by the Authority having Jurisdiction, and any 

deficiencies that are noted shall be corrected.   
d. A letter of certification shall be provided to indicate that the tests have been 

performed and all devices are operational. 

END OF SECTION 281601.00 
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SECTION 284621.11 - DIGITAL, ADDRESSABLE FIRE ALARM SYSTEM 

PART 1 - GENERAL 

1.1 SUBMITTAL REQUIREMENTS 

A. Product Data 
1. For each type of devices including catalog numbers, electrical characteristics, ratings, 

color, temperature limitations, etc.  
2. Submit as separate submittal (PD) but at same time as Shop Drawings for this section. 

B. Shop Drawings 
1. Provide a complete set of floor plan drawings showing conduit sizes and number of con-

ductors required to all components plus detailed wiring connections required at each type 
of device.  Clearly show the intended location of all field devices and their connections to 
the system. Include battery calculations, voltage drop calculations, critical dimensions, 
ductwork sizes for sampling tubes and associated required dimensions, wiring diagrams, 
sequence of operation, cable sizes and types, etc. 

2. Shop Drawings shall be prepared by persons with the following qualifications: Trained 
and certified by manufacturer in fire-alarm system design, and licensed and certified by 
authorities having jurisdiction. 

3. Submit as separate submittal (SD) but at same time as Product Data for this section. 

1.2 EXTRA MATERIALS 

A. Audible and Visual Notification Appliances:  Furnish one of each type installed. 

B. Smoke Detectors: Furnish 5% of new work quantity, minimum of one. 

C. Fuses:  Furnish two of each type installed in the system. 

1.3 GENERAL REQUIREMENTS 

A. Refer to Division 26 sections for requirements associated with all electrical work not specifical-
ly defined in this section, which shall be considered additional and concurrent scope of work 
that is associated with work of this section. 

B. Apply for and pay all required permits and fees. Submit to AHJ and issue revisions to AHJ as 
required to keep AHJ documentation current. It shall be the responsibility of the Fire Alarm 
System Manufacturer to furnish submittals to the authority having jurisdiction for approval.  
This action shall be taken during the shop drawing procedure.  The system must be approved by 
this authority and a copy submitted to the Engineer for review.   

C. Fire Alarm System Design: Provide the final Fire Alarm System design completed by an ap-
proved and certified Fire Alarm System contractor, who shall coordinate the final design, con-
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figuration, programming, etc. with all national and local codes and regulations, and AHJ (Au-
thority/Authorities Having Jurisdiction), prior to furnishing Fire Alarm System submittals. Re-
ceipt of submittals by the project design professional shall be taken to mean that all such coor-
dination and related compliance has occurred. 

D. Provide complete and working Fire Protective Signaling System (NFPA 72) suitable for type of 
occupancy as defined by Local Building Code and as approved by local Fire Marshall or (AHJ). 
Work Included: Provide equipment; Provide wiring, connectors, and device plates; Provide cus-
tom programming of all supplied programmable equipment; Provide detailed installation-level 
engineering documentation; Provide system commissioning, testing, warranty and training. 

E. Provide a complete multiplexed intelligent addressable fire alarm system throughout the build-
ing as shown on the drawings and in accordance with NFPA 72 and all authorities having juris-
diction. All equipment shall be UL listed. Each smoke detector shall be intelligent/addressable 
for the exact location in the building, capable of giving a print out of the sensitivity and have a 
sensitivity adjustment remotely from the console.  This sensitivity shall also be adjusted auto-
matically from the system clock if the user wishes changes during a 24-hour period.  The sys-
tem shall use analog data transmission in order to accomplish the previous requirements. Manu-
al stations, fire suppression devices and all other "contact only" closing devices shall be Ad-
dressable. An Addressable only system will not be acceptable.  

F. Spare Capacities: Provide minimum 25% spare capacity for each data loop. Provide minimum 
25% spare capacity for each alarm-indicating circuit. 

G. Comply with current applicable provisions of the following standards: 
1. National Fire Protection Standards 

a. Central Station Signaling Systems-Protected Premises Unit, NFPA 71 
b. National Fire Alarm Code, NFPA 72 
c. Automatic Fire Detectors, NFPA 72 
d. Life Safety Code, NFPA 101 

2. National Electric Code (including Article 760) 
3. Local and State building codes 
4. All requirements of the Local Authority/Authorities Having Jurisdiction (AHJ) 
5. Provide system and components that are listed by Underwriters Laboratories, Inc. for use 

in Fire Protective Signaling Systems under the following standards as applicable: 
a. Control Units for Fire Protective Signaling Systems (including UUKL sublisting), 

UL 864 
b. Smoke Detectors for Fire Protective Signaling Systems, UL 268 
c. Smoke Detectors for Duct Applications, UL 268A 
d. Smoke Detectors, Single and Multiple Stations, UL 217 
e. Heat Detectors for Fire Protective Signaling Systems, UL 521 
f. Door Closers-Holders for Fire Protective Signaling Systems, UL 228 
g. Audible Signaling Appliances, UL 464 
h. Visual Signaling Appliances, UL 1638 
i. Visual Notification Appliances / Signaling Devices for the Hearing Impaired, UL 

1971 
j. Manually Actuated Signaling Boxes, UL 38 
k. Waterflow Indicators for Fire Protective Signaling Systems, UL 346 
l. Power Supplies for Fire Protective Signaling Systems, UL 1481 
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H. Be able to demonstrate through valid references and other means determined necessary by the 
Design Professional that the installing entity has completed at least 25 systems successfully.  
Upon request, provide detailed information on these reference systems within 16 business hours 
of request.  Reference systems shall be of like type and scope to that specified herein. Provide 
the assistance of manufacturer/factory personnel as needed to assist in the programming, tech-
nical review of work being performed, as well as in commissioning of the systems and resolu-
tions of problems arising during the course of the project. 

I. Designers, installers, programming personnel, inspection personnel, testing personnel and 
maintenance personnel shall be trained and certified by manufacturer for installation of units re-
quired for this Project, and shall be qualified in compliance with requirements of NFPA, includ-
ing Chapter 10.5 of NFPA 72. Obtain fire-alarm system from single source from single manu-
facturer. Electrical components, devices, and accessories shall be listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and application. 
Obtain certification according to NFPA 72 by a UL-listed Fire Alarm Certificate Corporation. 

J. Comply with UL 864. Update software to latest version at Project completion.  Install and pro-
gram software upgrades that become available within two years from date of Substantial Com-
pletion.  Upgrading software shall include operating system.  Upgrade shall include new or re-
vised licenses for use of software. Provide 30 days' notice to Owner to allow scheduling and ac-
cess to system and to allow Owner to upgrade computer equipment if necessary. 

K. Provide the owner with a one (1) year service contract.  Indicate the cost of renewing this con-
tract for an additional one, two and three year period at the owner’s option. 

L. Beginning with Substantial Completion, provide software support for two years. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Do not presume that all equipment necessary to provide a complete and working system is fully 
enumerated within these specifications. Use these specifications in conjunction with the infor-
mation provided in the drawings to conclude the requirements and intent. If a conflict arises be-
tween these specifications and the drawings, the higher quality, higher quantity, and more strin-
gent requirement shall apply. 

B. Provide all specified items, plus all incidentals and required items necessary to provide a com-
plete and working system, installed in a professional manner, and in accordance with applicable 
codes and industry accepted “best practices”. 

C. Provide cables and conductors that are fully compliant with all applicable aspects of NFPA 70 
(including Article 760), NFPA 72, and all other applicable codes and standards. 

D. Where specified brands and models are listed on the drawings, interpret so that these products 
set the Standard-of-Quality that represents the characteristics, and minimum performance and 
feature-set considered acceptable.  Where approved manufacturers are listed, interpret only to 
mean that the supplier/installer may select and use a product from the list of alternate manufac-



INTERIOR REMODEL  
ROUSES MARKET STORE NO. 27 
2701 AIRLINE DRIVE 
METAIRIE, LA 70001 
 

DIGITAL, ADDRESSABLE FIRE ALARM SYSTEM 284621.11 - 4 

turers that either by itself, or in combination with other projects, meets or exceeds all specifica-
tions and capabilities of the product listed.  Do not interpret to mean that the approved alternate 
manufacturer has a single product that is an exact equal in its product line. 

E. Be aware of physical characteristics, including size, of the products listed as the Standard of 
Quality.  Additional costs, if any, associated with the approved use of an alternate product is the 
exclusive responsibility of the supplier/installer, including but not limited to additional costs in-
curred by the project’s Design team and construction trades working on the projects. 

2.2 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, the basis of design is speci-
fied as a Notifier system (by Premier Engineer Systems Distributors) and any listed catalog 
numbers are based on Notifier. Additional Acceptable Manufacturers are Siemens, EST, Sim-
plex Co., Gamewell FCI. 

2.3 SYSTEMS OPERATIONAL DESCRIPTION  

A. Duct Smoke Detectors: Program to report as an alarm signal or as a supervisory signal, based on 
prevailing codes and direction from AHJ – verify with AHJ in field. 

B. Fire-alarm signal initiation shall be by one or more of the following devices and systems: 
1. Manual stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Verified automatic alarm operation of smoke detectors. 
5. Automatic sprinkler system water flow. 
6. Fire-extinguishing system operation. 
7. Fire standpipe system water flow. 

C. Fire-alarm signal shall initiate the following actions: 
1. Continuously operate alarm notification appliances. 
2. Identify alarm at fire-alarm control unit and remote annunciators. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Release fire and smoke doors held open by magnetic door holders. 
5. Activate audible/visual alarm components and devices. 
6. Close smoke dampers in air ducts of designated air-conditioning duct systems. 
7. Recall elevators to primary or alternate recall floors. 
8. Record events in the system memory. 

D. Supervisory signal initiation shall be by one or more of the following devices and actions: 
1. Valve supervisory switch. 
2. Low-air-pressure switch of a dry-pipe sprinkler system. 
3. Elevator shunt-trip supervision. 

E. System trouble signal initiation shall be by one or more of the following devices and actions: 
1. Open circuits, shorts, and grounds in designated circuits. 

http://www.specagent.com/LookUp/?ulid=2509&mf=04&src=wd
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2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 
devices. 

3. Loss of primary power at fire-alarm control unit. 
4. Ground or a single break in fire-alarm control unit internal circuits. 
5. Abnormal ac voltage at fire-alarm control unit. 
6. Break in standby battery circuitry. 
7. Failure of battery charging. 
8. Abnormal position of any switch at fire-alarm control unit or annunciator. 
9. Low-air-pressure switch operation on a dry-pipe or preaction sprinkler system. 

F. System Trouble and Supervisory Signal Actions:  Annunciate at fire-alarm control unit, at re-
mote annunciator(s). Also, annunciate at monitoring central station for actions that require it 
based on prevailing codes and based on direction from AHJ. Coordinate with AHJ.  Record the 
event on system printer. 

G. Include the following in sequences of operation: 
 FIRE ALARM SYSTEM SCHEMATIC SEQUENCE OF OPERATIONS 
 Activate A/V annunciate of all event alarm/trouble signals at FACU and at remote annunciator(s) and transmit to History Log. 
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Notes 

Manual 
Pull Station 

Alarm X X X X     X  9 
Trouble X  X      X   

Ceiling 
Smoke/Heat 

Detector 

Alarm X X X X     X  9 

Trouble X  X         

 
Alarm X X X X     X  9 

Trouble X  X         
Sprinkler 

Flow 
Switch 

Alarm X X X X    X X X 5,9 

Trouble X  X       
 

 

Sprinkler 
Tamper 
Switch 

Suprvs. X  X         

Trouble X  X       
 

 

Low-Air 
Pressure 
of Dry 
Pipe 

Sprinkler 
System 

Suprvs. X  X         

Trouble X  X       

 

 

Elev. 
Mach. Rm. 
& Shaft 
Heat De-
tector 

Alarm X X X X X    X  2,9 

Trouble X  X       

 

 

Elev. 
Mach. Rm., 
Shaft & 
Lobby  

Alarm X X X X  X   X  3,9 

Trouble X  X       
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Sequence of Operation Notes: 
 
1 Program to report as an alarm signal or as a supervisory signal, based on prevailing codes and di-

rection from AHJ – verify with AHJ in field) 
2 Provide Elevator Shutdown via shunt trip breaker at the source 

panel serving the controller.  See Section 26 05 92. This shall 
only apply if sprinkler heads exist in the respective elevator 
shaft and/or machine room. 

3 Provide Elevator Recall functions.  See Section 26 05 92. 
4 Provide interface with the Kitchen Exhaust Hood fire protection 

system.  See Section 26 05 90 as applicable. 

2.4 FIRE-ALARM CONTROL UNIT 

Smoke Det. 
Kitchen 

Exh. Hood 
Fire Pro-
tection 

Activation 

Alarm X X X X   X  X  4,9 

Trouble X  X       

 

 

 
Alarm X See 

Note 1 X X    X X  1,5,9 

Trouble X  X         

Duct Smoke 
Detectors 

Alarm X See 
Note 1 X X     X  1 

Trouble X  X         
Smoke De-
tectors 
Assoc. 

with Other 
Mech. Eqt. 

Alarm X See 
Note 1 X X     X  1 

Trouble X  X       

 

 

 
Alarm X X X X    X X  5,9 

Trouble X  X         

 
Alarm X X X X    X X  5,9 

Trouble X  X         
Manual 

Controls 
for Smoke 
Control/ 
Evac. 

Alarm        X   5 

Trouble          

 

 

Smoke De-
tectors at 

Smoke  
Dampers 

Alarm X X X X     X  6,9 

Trouble X  X       
 

 

 
Alarm X  X        10 

Trouble X  X        10 

 
Alarm X X X        7,9 

Trouble X  X         
Carbon 

Monoxide 
(CO) De-
tectors 

Alarm X  V.I.F.        8 

Trouble X  V.I.F.       
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A. General Requirements for Fire-Alarm Control Unit: Provide field-programmable, microproces-
sor-based, modular, power-limited design with electronic modules, complying with UL 864 and 
listed and labeled by an NRTL. System software and programs shall be held in flash electrically 
erasable programmable read-only memory (EEPROM), retaining the information through fail-
ure of primary and secondary power supplies. Include a real-time clock for time annotation of 
events on the event recorder and printer. Provide addressable initiation devices that communi-
cate device identity and status. Smoke sensors shall additionally communicate sensitivity setting 
and allow for adjustment of sensitivity at fire-alarm control unit. Temperature sensors shall ad-
ditionally test for and communicate the sensitivity range of the device. Provide addressable con-
trol circuits for operation of mechanical equipment. 

B. Alphanumeric Displays and System Controls:  Arranged for interface between human operator 
at fire-alarm control unit and addressable system components including annunciation and su-
pervision.  Display alarm, supervisory, and component status messages and the programming 
and control menu. 
1. Annunciator and Display:  Liquid-crystal type, 1 line(s) of 80 characters, minimum. 
2. Keypad:  Arranged to permit entry and execution of programming, display, and control 

command and to indicate control commands to be entered into the system for control of 
smoke-detector sensitivity and other parameters. 

3. Program detailed device and room descriptions so that any trouble, supervisory or alarm 
condition clearly annunciates floor level, room number, room name, device, and indica-
tion of normal, alarm, trouble and supervisory status at fire alarm control panel(s), at fire 
alarm annunciator panel(s) and at the supervising central station. 

C. Circuits: 
1. Initiating Device, Notification Appliance and Signaling Line Circuits:  Class A or Class 

A and B (provide Class A for circuits that provide isolation module protection for zones). 
a. Signaling Line Circuits: Provide style consistent with Class specified above. 
b. Install addressable devices to Notification Appliance Circuits so that no more than 

75 percent of each circuit is utilized. 
c. Install addressable devices to signaling line circuits so that no more than 75 per-

cent of each circuit is utilized. 
2. Provide isolation modules as required to isolate wire to wire shorts on a data loop to limit 

the number of other modules or detectors that are incapacitated by the short circuit fault 
and/or grounds.  Isolation modules shall be part of the smoke detector base. The isolation 
modules shall permit the entire system to operate independently of the area disconnected 
by the isolation module due to wiring faults. Provide isolation modules and wiring con-
figurations (using Class A, or Class A and B, pathways) for fault isolation so that any one 
fault will not cause any part of the system to go down other than the zone of the fault; 
provide zoning compliant with prevailing codes, including NFPA 72, with at least one 
zone per floor (more if areas are subdivided into multiple zones by fire and/or smoke bar-
riers, or for other reasons). 

3. Provide power-limited cables that have a temperature rating of at least 60 degrees C; pro-
vide additional marking for conductor size and temperature ratings for cables rated in ex-
cess of 60°C (140°F). 

4. Serial Interfaces:  Two RS-232 ports for printers. 

D. Notification Appliance Circuit:  Operation shall sound in a Temporal-Three alarm signal. 
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E. Elevator Recall: 
1. Smoke detectors at the following locations shall initiate automatic elevator recall. 

a. Elevator lobby detectors except the lobby detector on the designated floor. 
b. Smoke detector in elevator machine room. 
c. Smoke detectors in elevator hoistway. 

2. Elevator lobby detectors located on the designated recall floors shall be programmed to 
move the cars to the alternate recall floor. 

3. Water-flow alarm connected to sprinkler in an elevator shaft and elevator machine room 
shall shut down elevators associated with the location without time delay. 
a. Water-flow switch associated with the sprinkler in the elevator pit may have a de-

lay to allow elevators to move to the designated floor. 

F. Door Controls:  Door hold-open devices at doors in smoke barrier walls shall be controlled by 
fire-alarm system. 

G. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, supervisory, 
and trouble signals to a remote alarm station. 

H. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiat-
ing devices, notification appliances, signaling lines, trouble signals, supervisory signals supervi-
sory and digital alarm communicator transmitters and digital alarm radio transmitters shall be 
powered by 24-V dc source. Alarm current draw of entire fire-alarm system shall not exceed 75 
percent of the power-supply module rating. 

I. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and auto-
matic transfer switch. Alarm current draw of entire fire-alarm system shall not exceed 75 per-
cent of the secondary power-supply rating. Batteries shall be sealed lead calcium. 

J. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or 
glass cover in a stainless-steel or aluminum frame.  Include interpretation and describe appro-
priate response for displays and signals.  Briefly describe the functional operation of the system 
under normal, alarm, and trouble conditions. 

2.5 MANUAL FIRE-ALARM BOXES 

A. General Requirements for Manual Fire-Alarm Boxes (“pull stations”):  Comply with UL 38.  
Boxes shall be finished in red with molded, raised-letter operating instructions in contrasting 
color; shall show visible indication of operation; and shall be mounted on recessed outlet box.  
If indicated as surface mounted, provide manufacturer's surface back box. 
1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with 

integral addressable module arranged to communicate manual-station status (normal, 
alarm, or trouble) to fire-alarm control unit. 

2. Station Reset:  Key- or wrench-operated switch. 

2.6 SYSTEM SMOKE DETECTORS 

A. General Requirements for System Smoke Detectors: 
1. Comply with UL 268; operating at 24-V dc, nominal. 
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2. Detectors shall be four-wire or two-wire type as required to fulfill project requirements 
for a complete operational system. 

3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 
or trouble) to fire-alarm control unit. 

4. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to re-
store them to normal operation. 

5. Integral Visual-Indicating Light:  LED (light emitting diode) type indicating detector has 
operated and power-on status. 

6. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector: Primary status; Device type; Present av-
erage value; Present sensitivity selected; Sensor range (normal, dirty, etc.). 

7. Photoelectric Smoke Detectors: Detector address shall be accessible from fire-alarm con-
trol unit and shall be able to identify the detector's location within the system and its sen-
sitivity setting. 

B. Duct Smoke Detectors:  Photoelectric type complying with UL 268A. 
1. Provide, wire and program duct smoke detectors, and provide associated sampling tubes 

per NFPA. Division 23 installer will install the units. 
2. Detector address shall be accessible from fire-alarm control unit and shall be able to iden-

tify the detector's location within the system and its sensitivity setting. 
3. Provide keyed test/monitor station (with status/alarm/trouble indicating LED’s) on the 

ceiling or wall (flush in finished areas) beneath the duct detector at discreet but readily 
visible location as determined in field unless specific location is shown on drawings.  
Provide engraved (or approved equivalent method) plate at each remote station to read:  
“#### Duct Smoke Detector”, where #### is the equipment identification used on draw-
ings. Connect to fire alarm system. 

4. If required by authority having jurisdiction, provide identified key-operated air handler 
reset station on the ceiling or wall (flush in finished areas) beneath the air handler at dis-
creet but readily visible location as determined in field unless specific location is shown 
on drawings.  Provide engraved (or approved equivalent method) plate at each reset sta-
tion to read:  “#### Reset Switch to reset #### after a duct smoke detection event has 
been cleared and the fire alarm system has been reset.”, where #### is the equipment 
identification used on drawings. Coordinate with authority having jurisdiction for verifi-
cation of, or required modification to, the language to be engraved. Connect to fire alarm 
system. 

5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific 
duct size, air velocity, and installation conditions where applied. 

6. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 
7. Provide all required power and control wiring so that upon detection of smoke, the fol-

lowing sequence of operations occurs where applicable. 
a. Program to report as an alarm signal or as a supervisory signal, based on prevailing 

codes and direction from AHJ – verify with AHJ in field. 
b. A/V alarm annunciates at the remote test station. 
c. The HVAC unit shuts down (including applicable dampers). 
d. Associated smoke dampers close (wired to automatically re-open on duct detector 

reset). 

2.7 HEAT DETECTORS 
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A. General Requirements for Heat Detectors:   
1. Comply with UL 521. 
2. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 140 deg F 

or a rate of rise that exceeds 15 deg F per minute unless otherwise indicated. Provide 
twist-lock base interchangeable with smoke-detector bases. Arrange to communicate de-
tector status (normal, alarm, or trouble) to fire-alarm control unit. 

3. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds a fixed 
temperature of 140 deg F. provide twist-lock base interchangeable with smoke-detector 
bases. Arrange to communicate detector status (normal, alarm, or trouble) to fire-alarm 
control unit. 

2.8 MONITOR MODULES 

A. Provide monitor modules in quantities as required to interface all "non-intelligent" devices into 
the system. Application examples include fire alarm system remotes panels, remote power sup-
plies, Sprinkler Flow Switches, Sprinkler Valve Tamper Switches, Sprinkler Valve Tamper 
Switches at Post Indicator Valves (PIVs), Kitchen Hoods, Elevator related work, etc. as appli-
cable. Refer to documents of all trades since some such devices may not be specifically shown 
on electrical drawings. Review fire suppression system submittals and installation drawings to 
determine exact quantities and locations for devices that require monitor modules, as project 
drawings may not include all devices that require monitoring; provide monitor modules, wiring, 
connections, programming, etc. accordingly. 

2.9 CONTROL/RELAY MODULES 

A. Provide number as required to interface all necessary supervised-control functions. Provide con-
trol/relay modules for all auxiliary devices including door closures and all supervised control 
functions such as air handler shut-downs, elevator recall, elevator shunt trip, elevator inopera-
ble, etc. 

2.10 NOTIFICATION APPLIANCES 

A. General Requirements for Notification Appliances:  Connected to notification appliance signal 
circuits, zoned as indicated, equipped for mounting as indicated and with screw terminals for 
system connections. Provide combination devices as factory-integrated audible and visible de-
vices in a single-mounting assembly, equipped for mounting as indicated and with screw termi-
nals for system connections. 

B. Visible Notification Appliances (“Strobes”):  Xenon strobe lights comply with UL 1971, with 
clear or nominal white polycarbonate lens mounted on an aluminum faceplate.  The word 
"FIRE" is engraved in minimum 1-inch high letters on the lens. 
1. Rated Light Output: 15/30/75/110 cd, selectable in the field.  
2. Mounting:  Wall mounted unless otherwise indicated. 
3. For units with guards to prevent physical damage, light output ratings shall be determined 

with guards in place. 
4. Flashing shall be in a temporal pattern, synchronized with other units. 
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5. Strobe Leads:  Factory connected to screw terminals. 
6. Mounting Faceplate:  Factory finished, white. 

C. Audible Notification Appliances (“Horns”):  Electric-vibrating-polarized type, 24-V dc; with 
provision for housing the operating mechanism behind a grille.  Comply with UL 464.  Horns 
shall produce a sound-pressure level of 90 dBA, measured 10 feet from the horn, using the cod-
ed signal prescribed in UL 464 test protocol. 

2.11 MAGNETIC DOOR HOLDERS 

A. Description:  Provide units that are equipped for wall or floor mounting as indicated and are 
complete with matching doorplate. 
1. Electromagnet:  Requires no more than 3 W to develop 25-lbf holding force. 
2. Wall-Mounted Units:  Flush mounted unless otherwise indicated. Provide blocking in 

wall. Install door holders at uniform heights as recommended by fire alarm system manu-
facturer’s representative. Verify that proposed mounting heights are acceptable with Ar-
chitect. 

3. Rating:  120-V ac, fed from local normal-utility power. 
4. Material and Finish:  Match door hardware. 
5. Devices and Wiring:  Provide one door holder for each door leaf. Do not install door-

holder power wiring in the same conduit as fire alarm system wiring. Provide 120-V ac 
power from nearest normal-utility-powered receptacle circuit unless indicated otherwise 
on drawings. 

6. Operation:  Unless indicated otherwise on drawings or herein, configure and program the 
fire alarm system so that all held-open doors are released upon any alarm condition that 
activates building notification devices. 

2.12 REMOTE ANNUNCIATOR 

A. Description:  Annunciator functions shall match those of fire-alarm control unit for alarm, su-
pervisory, and trouble indications.  Manual switching functions shall match those of fire-alarm 
control unit, including acknowledging, silencing, resetting, and testing. Mounting:  Flush enclo-
sure, NEMA 250, Type 1. Provide alphanumeric display and LED indicating lights that match 
those of fire-alarm control unit.  Provide controls to acknowledge, silence, reset, and test func-
tions for alarm, supervisory, and trouble signals. 

2.13 ADDRESSABLE INTERFACE DEVICE 

A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system ad-
dress for alarm-initiating devices for wired applications with normally open contacts. Provide 
integral relay capable of providing a direct signal to elevator controller to initiate elevator recall 
and to circuit-breaker shunt-trip for power shutdown. 

2.14 GLOBAL SYSTEM FOR MOBILE CELLULAR 

A. General: 
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1. Receive, install, wire, connect and test Owner-furnished cellular communicator - pro-
grammed to report to the Owner’s UL approved Central Station monitoring agency. 

2. Provide empty 1” conduit with drag line from location of cellular communicator to roof 
of building for future cellular antenna. Stub up above roof and terminate at weatherproof 
junction box. Provide engraved plaque on junction box that reads “FUTURE FIRE 
ALARM SYSTEM CELLULAR ANTENNA PATHWAY.” Coordinate sealing of roof-
ing penetration with roofing contractor. 

2.15 DEVICE GUARDS 

A. Manual Fire-Alarm Box Indoor Protective Shields:  Factory-fabricated clear plastic vandal-
resistant enclosure, hinged at the top to permit lifting for access to initiate an alarm.  Lifting the 
cover actuates an integral battery-powered audible horn intended to discourage false-alarm op-
eration. Provide a protective cover with integral audible alarm equivalent to STI STOPPER II 
in areas subject to physical damage. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. The work performed under this section shall be conducted by a team of qualified individuals. 
Comply with NFPA 72 for installation of fire-alarm equipment. Install wall-mounted devices at 
the following heights above finished floor. In cases where using center of box for measurement 
would result in a switch-height device having an operable component higher than 48 inches 
above finished floor, install boxes lower as needed so that uppermost part of operable compo-
nent is no higher than 48 inches. 
1. Manual Pull Stations - 46” to center of box 
2. Strobe Appliances - 80” to bottom of strobe lens 
3. Audible Only Appliances - 90” min to top of box, 6” min from ceiling to top of box 
4. Door Holders – Coordinate with door installer 

B. Provide required 20A/120VAC power as required to energize all components of the fire alarm 
system.  This shall include home-runs for fire alarm control units, and shall also include home-
runs and wiring for accessory devices such as remote power supplies/panels, dialer, etc. as ap-
plicable.  This requirement applies whether or not such power work is shown on the drawings.  
Branch circuits serving fire alarm equipment shall be dedicated to fire alarm equipment only. 

C. Connect all 120VAC power for fire alarm equipment to emergency panels. 

D. Installation: 
1. Install equipment, with tops of cabinets not more than 72 inches above the finished floor. 
2. Smoke Detector Spacing: Smooth ceiling spacing shall not exceed 30 feet. Spacing of de-

tectors for irregular areas, for irregular ceiling construction, and for high ceiling areas 
shall be determined according to Appendix A in NFPA 72.  

3. Smoke Detector Placement Restrictions: 
a. Locate detectors no closer than 3 feet horizontally from air-supply diffuser or re-

turn-air opening.  
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b. Locate detectors not closer than 12 inches from any part of a lighting fixture.  
c. Locate detectors no closer than 3 feet horizontally from the tip of a ceiling fan 

blade. 
d. Locate detectors no closer than 6 feet horizontally from a permanently installed 

cooking appliance, unless this would prevent placement of a smoke detector that is 
required by prevailing codes. 

4. Heat Detector Spacing: Smooth ceiling spacing shall not exceed 30 feet. Spacing of de-
tectors for irregular areas, for irregular ceiling construction, and for high ceiling areas 
shall be determined according to Appendix A in NFPA 72. Locate detectors not closer 
than 3 feet from air-supply diffuser or return-air opening. Locate detectors not closer than 
12 inches from any part of a lighting fixture. 

5. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes 
so they extend the full width of duct. Install all duct smoke detectors in the return air 
duct/plenum of the respective air handling equipment, or in multiple locations of the re-
turn duct branches if necessary to meet the minimum straight distances that are required 
by manufacturer of smoke duct detectors. Refer to HVAC ductwork drawings, and to 
HVAC installer’s coordination drawings, for configurations when determining actual lo-
cations and quantities of duct smoke detectors. Where more than one detector is already 
indicated associated with a particular piece of air handling equipment, there are special 
reasons for the additional detectors (i.e. split returns, return risers serving multiple floors, 
etc.); coordinate all locations for same with the HVAC installer. In cases where multiple 
HVAC units serve a common space, provide interlocking functionality so that activation 
of any one duct smoke detector (or spot smoke detector where applicable) provides shut-
down functions for all HVAC units that collectively serve the affected space. In cases 
where plenum-return methods are utilized for HVAC return-air, provide smoke detector 
suspended in the air stream near the entrance to the return-air intake to the HVAC unit(s). 
Install using materials, means and methods pre-approved by authority or authorities hav-
ing jurisdiction. 

6. Heat Detectors in Elevator Shafts and Elevator Equipment Machine Rooms:  Coordinate 
temperature rating and location with sprinkler rating and location. Provide fixed-
temperature units. 

7. Annunciator:  Install at 48 inches above finished floor to center of unit, with operable 
buttons or other operable interfaces no higher than 46 inches above finished floor.  

8. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler 
water-flow switch and valve-tamper switch that is not readily visible from normal view-
ing position. 

9. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 
10. Wall-Mounted Audible/Visual Notification Appliances: Install on flush-mounted back 

boxes with the device-operating mechanism concealed behind a grille. 

E. Provide ceiling mounted smoke detector located above each control/power unit (all types, in-
cluding those for associated systems), and above all remote annunciators. 

F. Provide weatherproof audible alarm notification device on the exterior wall at the location 
where the fire suppression sprinkler system water service enters the building. 

G. Provide all required power as required to energize all new fire alarm related components.  This 
requirement applies whether or not such power work is shown on the drawings.  Branch circuits 
serving fire alarm related equipment shall be dedicated to fire alarm related equipment only. 
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Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a 
grounding conductor from ground electrode system to fire-alarm control unit. 

H. Provide all auxiliary components and all connections, interfaces, etc. as required to render the 
entire system fully operational, including, but not limited to, monitoring and alarm connections 
for all building systems and components that have ancillary interfaces with the building fire 
alarm system. 

I. Properly identify system components, wiring, cabling, and terminals. Install framed instructions 
in a location visible from fire-alarm control unit. Provide red color on jacket of all fire alarm 
cables associated with the fire alarm system. Provide red-colored breaker handle and red-
colored lock-on device at source circuit breakers that feed fire alarm related equipment. Provide 
red coloring for all fire alarm system junction boxes, along with identification.  

3.2 FIELD QUALITY CONTROL, DEMONSTRATION AND CLOSEOUT 

A. Pre-Test Submittal: Provide type-written and signed certification that the system is complete, 
working fully and complies with the drawings and specifications and is ready for acceptance 
testing.  Upon the design professionals’ receipt of and approval of the pre-test submittal, contact 
the design professionals to schedule acceptance testing.  Provide not less than 14 days of ad-
vance notice to the Design Professional. 

B. Upon completion of the installation, the system shall be checked and tested by a fire alarm in-
spector that is State-Licensed, NICET Level II Certified, or approved equivalent. Have availa-
ble at the project site test equipment, cables, tools and personnel necessary to demonstrate full 
compliance with these specifications.  Present a copy of the most up-to-date as-built documenta-
tion at this time. Provide labor services to completely verify and test the systems in the presence 
of the design professional(s). Rectify deficiencies indicated by tests and completely retest work 
affected by such deficiencies.  Verify by the system test that the total system meets the specifi-
cations and complies with applicable standards. 
1. Visual Inspection:  Conduct visual inspection prior to testing. Inspection shall be based 

on completed Record Drawings and system documentation that is required by NFPA 72 
in its "Completion Documents, Preparation" Table in the "Documentation" Section of the 
"Fundamentals of Fire Alarm Systems" Chapter. Comply with "Visual Inspection Fre-
quencies" Table in the "Inspection" Section of the "Inspection, Testing and Maintenance" 
Chapter in NFPA 72; retain the "Initial/Reacceptance" column and list only the installed 
components. 

2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the "In-
spection, Testing and Maintenance" Chapter in NFPA 72. 

3. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 
Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm Sys-
tems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" Sec-
tion of the "Inspection, Testing and Maintenance" Chapter in NFPA 72. 

4. Fire-alarm system will be considered defective if it does not pass tests and inspections. 
Prepare test and inspection reports. 

C. If, for reasons of non-compliance and/or incomplete work, the design professional(s) should be 
required to return to the project site to perform acceptance testing beyond the initial time, incur 
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related costs, up to $1500 per day, plus travel and expenses.  At the exclusive choice of the de-
sign professionals, these fees may be deducted from monies owed to the installer under the pro-
ject or invoiced to the installer directly by the Design Professional. 

D. In the presence of the design professional(s), the inspecting authority, and the owners, demon-
strate the presence of all specified equipment, cabling and installation methods.  Demonstrate 
the operation of the system and shall be prepared to make any electronic, physical or software 
related adjustments to the system or any of its components to the satisfaction of the design pro-
fessionals, as required, to demonstrate and achieve full compliance with the specifications. 

E. Submit a minimum of three duplicate sets of Compact Disc(s), or other approved electronic me-
dia, containing complete electronic documentation of the system including the most up-to-date 
equipment configuration files for 100% of all software configurable/programmable products 
used in the project.  These files shall include the editable source code files necessary to make 
changes.  Where permissible by manufacturer software licensing agreements, include copies of 
all pertinent applications necessary for viewing and editing of the supplied configura-
tion/programming source code files.  Include copies of all applicable manufacturer and third-
party software license agreements.  This information is in addition to all other closeout docu-
mentation requirements applicable to this section. Submit this information with transmittal di-
rectly to the Design Professional where it will be distributed to other entities as appropriate.  
Submit all other closeout documentation through normal project channels. 

End of Section 284621.11 
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Preconstruction photographs.
	2. Periodic construction photographs.
	3. Final completion construction photographs.


	1.2 SUBMITTALS
	A. Digital Photographs: Submit image files within five days of taking photographs.
	1. Digital Camera: Minimum sensor resolution of 8 megapixels.
	2. Format: Minimum 3200 by 2400 pixels, in unaltered original files, with same aspect ratio as the sensor, uncropped, date and time stamped, in folder named by date of photograph, accompanied by key plan file.



	PART 2 -  PRODUCTS
	2.1 PHOTOGRAPHIC MEDIA
	A. Digital Images: Provide images in JPG format, produced by a digital camera with minimum sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400.


	PART 3 -  EXECUTION
	3.1 CONSTRUCTION PHOTOGRAPHS
	A. General: Take photographs using the maximum range of depth of field, and that are in focus, to clearly show the Work. Photographs with blurry or out-of-focus areas will not be accepted.
	1. Maintain key plan with each set of construction photographs that identifies each photographic location.

	B. Digital Images: Submit digital images exactly as originally recorded in the digital camera, without alteration, manipulation, editing, or modifications using image-editing software.
	1. Date and Time: Include date and time in file name for each image.

	C. Preconstruction Photographs: Before commencement of demolition, take photographs of Project site and surrounding properties, including existing items to remain during construction, from different vantage points, as directed by Architect.
	1. Take 20 photographs to show existing conditions adjacent to property before starting the Work.
	2. Take 20 photographs of existing buildings either on or adjoining property to accurately record physical conditions at start of construction.
	3. Take additional photographs as required to record settlement or cracking of adjacent structures, pavements, and improvements.

	D. Periodic Construction Photographs: Take 20 photographs weekly with the cutoff date associated with each Application for Payment. Select vantage points to show status of construction and progress since last photographs were taken.
	E. Architect-Directed Construction Photographs: From time to time, Architect will instruct photographer about number and frequency of photographs and general directions on vantage points. Select actual vantage points and take photographs to show the s...



	01340 SUBMITTAL PROCEDURES
	01500 TEMPORARY CONSTRUCTION FACILITIES
	01510 TEMPORARY CONTROLS
	01700 FINAL INSPECTION AND CLOSE OUT OF PROJECT
	1.1 SUMMARY
	A. At completion of the Project, the Architect and the Owner will make a final inspection of all items of construction. A list will be furnished to the contractor noting any items requiring completion, repair, or attention. When all items on this list...
	B. Where applicable by local codes, the contractor shall also cause to have issued by the governing authority, and furnish to the Owner a Certificate of Occupancy certifying approval by the governing authority for use of the building.
	C. UPON COMPLETION OF THE PROJECT, THE CONTRACTOR SHALL FURNISH TO THE OWNER, A LIST WITH NAMES, ADDRESSES AND TELEPHONE NUMBERS, OF THE GENERAL CONTRACTOR AND EACH MAJOR SUB-CONTRACTOR.
	When the aforementioned documents and procedures are found to be in order, the Architect will then issue a certificate for final payment and forward the necessary documents to the Owner.
	D. Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.
	5. Repair of the Work.


	1.2 CLOSEOUT SUBMITTALS
	A. Certificates of Release: From authorities having jurisdiction.
	B. Certificate of Insurance: For continuing coverage.
	C. Field Report: For pest control inspection.

	1.3 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected (Contractor's punch list) and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion: Complete the following a minimum of 5 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	2. Submit closeout submittals specified in other Division 01 Sections, including project record documents, operation and maintenance manuals, final completion construction photographic documentation, damage or settlement surveys, property surveys, and...
	3. Submit closeout submittals specified in individual Sections, including specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Submit maintenance material submittals specified in individual Sections, including tools, spare parts, extra materials, and similar items, and deliver to location designated by Architect. Label with manufacturer's name and model number where applic...
	5. Submit test/adjust/balance records.

	C. Procedures Prior to Substantial Completion: Complete the following a minimum of 5 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Advise Owner of pending insurance changeover requirements.
	2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's personnel of changeover in security provisions.
	3. Complete startup and testing of systems and equipment.
	4. Perform preventive maintenance on equipment used prior to Substantial Completion.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems. Submit demonstration and training video recordings.Participate with Owner in conducting inspection and walkthrough with local emergency respon...
	6. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	7. Complete final cleaning requirements, including touchup painting.
	8. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	D. Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed wit...
	1. Reinspection: Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for final completion.


	1.4 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining final completion, complete the following:
	1. Submit a final Application for Payment according to "Payment Procedures."
	2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect. Certified copy of the list shall state that each it...
	3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report.

	B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed with insp...
	1. Reinspection: Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Organization of List: Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits of...
	1. Organize list of spaces in sequential order, starting with exterior areas first.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Page number.

	4. Submit list of incomplete items in the following format:
	a. MS Excel electronic file. Architect will return annotated file.



	1.6 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal: Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated, or when delay in submittal of warranties might limit O...
	B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm) paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to identify the product or installation. Provide a typed description of the product or installation, including the name of the product and the name, address...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.
	4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty and bond submittal package into a single indexed electronic PDF file with links enabling navigation to each item. Provide bookmarked table of contents at beginning o...

	D. Provide additional copies of each warranty to include in operation and maintenance manuals.

	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program. Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a designated portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances. Avoid disturbing natural weathering of exterior surfaces. Restore reflective surfaces to their original cond...
	f. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	g. Sweep concrete floors broom clean in unoccupied spaces.
	h. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according to manufacturer's recommendations if visible soil or stains remain.
	i. Clean transparent materials, including mirrors and glass in doors and windows. Remove glazing compounds and other noticeable, vision-obscuring materials. Polish mirrors and glass, taking care not to scratch surfaces.
	j. Remove labels that are not permanent.
	k. Wipe surfaces of mechanical and electrical equipment and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	l. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	m. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of diffusers, registers, and grills.
	n. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
	o. Leave Project clean and ready for occupancy.


	C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities and Controls." Prepare written report.
	D. Construction Waste Disposal: Comply with waste disposal requirements in Section 017419 "Construction Waste Management and Disposal."

	3.2 REPAIR OF THE WORK
	A. Complete repair and restoration operations before requesting inspection for determination of Substantial Completion.
	B. Repair or remove and replace defective construction. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment. Where damaged or worn items cannot be ...
	1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other damaged transparent materials.
	2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces. Replace finishes and surfaces that that already show evidence of repair or restoration.
	a. Do not paint over "UL" and other required labels and identification, including mechanical and electrical nameplates. Remove paint applied to required labels and identification.

	3. Replace parts subject to operating conditions during construction that may impede operation or reduce longevity.
	4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for new fixtures.




	01710 CLEANING UP
	01711 CLEANING OF GLASS
	01732 selective demolition
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Demolition and removal of selected site elements.
	3. Salvage of existing items to be reused or recycled.


	1.2 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and store.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.3 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.4 SUBMITTALS
	A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property for dust control. Indicate proposed locations and construction of barriers.
	B. Pre-demolition Photographs or Video: Show existing conditions of adjoining construction, including finish surfaces, that might be misconstrued as damage caused by demolition operations. Comply with Section 013233 "Photographic Documentation." Submi...
	C. Warranties: Documentation indicating that existing warranties are still in effect after completion of selective demolition.

	1.5 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.


	1.6 WARRANTY
	A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials and using approved contractors so as not to void existing warranties. Notify warrantor before p...
	1. Roof warranty.

	B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that existing system has been inspected and warranty remains in effect. Submit documentation at Project closeout.

	1.7 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs.
	1. Comply with requirements specified in Section 013233 "Photographic Documentation."
	2. Inventory and record the condition of items to be removed and salvaged. Provide photographs or video of conditions that might be misconstrued as damage caused by salvage operations.
	3. Before selective demolition or removal of existing building elements that will be reproduced or duplicated in final Work, make permanent record of measurements, materials, and construction details required to make exact reproduction.


	3.2 PREPARATION
	A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
	2. Arrange to shut off utilities with utility companies.
	3. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping material and leave in place.
	c. Equipment to Be Removed: Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and deliver to Owner.
	f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.



	3.4 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 015000 "Temporary Facilities and Controls."

	B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontro...
	1. Strengthen or add new supports when required during progress of selective demolition.

	C. Remove temporary barricades and protections where hazards no longer exist.

	3.5 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	3. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	4. Maintain fire watch during and for at least 4 hours after flame-cutting operations.
	5. Maintain adequate ventilation when using cutting torches.
	6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	7. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	8. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	9. Dispose of demolished items and materials promptly. Comply with requirements in Section 017419 "Construction Waste Management and Disposal."

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and c...

	3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 3/4 inch (19 mm) at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcem...
	B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, and then remove concrete between saw cuts.
	C. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-driven saw, and then remove masonry between saw cuts.
	D. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.
	E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing and so that building interior remains watertight and weather tight.

	3.7 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and recycle or dispose of them according to Section 017419 "Construction Waste Management and Disposal."
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	4. Comply with requirements specified in Section 017419 "Construction Waste Management and Disposal."

	B. Burning: Do not burn demolished materials.

	3.8 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	03300 - Cast-in-Place Concrete
	PART 3 - EXECUTION
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	07535 SINGLE PLY TPO ROOFING
	07620 FLASHING
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	08710 FINISH HARDWARE
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	09670 RESINOUS FLOORING
	09672 Epoxy Flooring
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes one resinous flooring system, with one urethane-urea resin.
	1. Application Method:  Troweled screed, and sanded. Resilient terrazzo-like.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated. Include manufacturer's technical data, application instructions, and recommendations for each resinous flooring component required.
	B. Samples for Verification:  For each resinous flooring system required, 6 inches (150 mm) square, applied to a rigid backing by Installer for this Project.
	C. Product Schedule:  Use resinous flooring designations indicated in Part 2 and room designations indicated on Drawings in product schedule.
	D. Installer Certificates:  Signed by manufacturer certifying that installers comply with specified requirements.
	E. Maintenance Data:  For resinous flooring to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. No request for substitution shall be considered that would change the generic type of floor system specified (i.e. urethane-urea based resilient mortar with stain-resistant clear topcoat). Equivalent materials of other manufacturers may be substitu...
	B. Installer Qualifications:  Engage an experienced installer who is experienced in applying resinous flooring systems similar in material, design, and extent to those indicated for this Project, whose work has resulted in applications with a record o...
	1. Engage an installer who is certified in writing by resinous flooring manufacturer as qualified to apply resinous flooring systems indicated.
	2. Contractor shall have completed at least 10 projects of similar size and complexity.

	C. Source Limitations:  Obtain primary resinous flooring materials, including primers, resins, hardening agents, grouting coats, and topcoats, through one source from a single manufacturer, with not less than ten years of successful experience in manu...
	D. Manufacturer Field Technical Service Representatives: Resinous flooring manufacture shall retain the services of Field Technical Service Representatives who are trained specifically on installing the system to be used on the project.
	1. Field Technical Services Representatives shall be employed by the system manufacture to assist in the quality assurance and quality control process of the installation and shall be available to perform field problem solving issues with the installer.

	E. Mockups:  Apply mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Apply full-thickness mockups on 48-inch- (1200-mm-) square floor area selected by Architect.
	a. Include 48-inch (1200-mm) length of integral cove base.

	2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	F. Pre-installation Conference:
	1. General contractor shall arrange a meeting not less than thirty days prior to starting work.
	2. Attendance:
	a. General Contractor
	b. Architect/Owner's Representative.
	c. Manufacturer/Installer's Representative.



	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials in original packages and containers, with seals unbroken, bearing manufacturer's labels indicating brand name and directions for storage and mixing with other components.
	B. Store materials to prevent deterioration from moisture, heat, cold, direct sunlight, or other detrimental effects.
	C. All materials used shall be factory pre-weighed and pre-packaged in single, easy to manage batches to eliminate on site mixing errors.  No on site weighing or volumetric measurements allowed.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Comply with resinous flooring manufacturer's written instructions for substrate temperature, ambient temperature, moisture, ventilation, and other conditions affecting resinous flooring application.
	1. Maintain material and substrate temperature between 65 and 85 deg F (18 and 30 deg C) during resinous flooring application and for not less than 24 hours after application.

	B. Lighting:  Provide permanent lighting or, if permanent lighting is not in place, simulate permanent lighting conditions during resinous flooring application.
	C. Close spaces to traffic during resinous flooring application and for not less than 24 hours after application, unless manufacturer recommends a longer period.
	D. Concrete substrate shall be properly cured for a minimum of 30 days.  A vapor barrier must be present for concrete subfloors on or below grade.  Otherwise, an osmotic pressure resistant grout must be installed prior to the resinous flooring
	1.7 WARRANTY
	A. Manufacturer shall furnish a single, written warranty covering both material and workmanship for a period of one (1) one year from date of installation, or provide a joint and several warranty signed on a single document by material manufacturer an...


	PART 2 -  PRODUCTS
	2.1 RESINOUS FLOORING
	A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, the following:
	B. Products:  Provide the following:
	1. EP-1: Stonhard, Inc.; Stonres RTZ®. Contact L. Chris Eicher 615.424.2224 or ceicher@stonhard.com

	C. System Characteristics:
	1. Color and Pattern:  As indicated in finish legend drawings.
	2. Wearing Surface:  Smooth.
	3. Integral Cove Base:  TBD inches (TBD”) height, integral base.
	4. Overall System Thickness:  3/16 inch.

	D. System Components:  Manufacturer's standard components that are compatible with each other and as follows:
	1. Primer Coat:
	a. Material Basis: Stonhard Standard Primer.
	b. Resin:  (2) two component epoxy.
	c. Formulation Description:  100 percent solids.
	d. Application Method:  squeegee back roll.
	e. Number of Coats:  One.

	2. Primer Coat 2:
	a. Material Basis: Stonhard SL Primer.
	b. Resin:  (3) three component epoxy.
	c. Formulation Description:  100 percent solids.
	d. Application Method:  squeegee back roll onto wet standard primer.
	e. Number of Coats:  One.

	3. Body Coat:
	a. Material Basis: Stonres Mortar base.
	b. Resin: Urethane
	c. Formulation Description: Comprised of a (3) three-component mortar, consisting of pigmented urethane resin, curing agent, and selected, colored aggregates.
	d. Application Method:  Screed Rake
	1) Free-Flowing Mortar: Uniformly spread mortar over substrate using manufacturer's specially designed screed rake adjusted to manufacturer's recommended height.  Spike-roll the mortar to remove any rake lines, using manufacturer’s specially designed ...
	2) Sanding: Sand surface of the cured mortar according to manufacturer’s recommended equipment and procedures.


	4. Grout coat:
	a. Material Basis: Stonres grout coat.
	b. Resin: Urethane
	c. Formulation Description: (2) two-component, 100% aliphatic, polyaspartic urethane.
	d. Type:  Clear
	e. Finish: gloss.
	f. Number of Coats: one.

	5. Topcoat: Chemical resistant and high UV stability.
	a. Material Basis: Stonseal CF7 clear flat.
	b. Resin: Aliphatic polyurethane.
	c. Formulation Description: (2) two-component, flat, aliphatic polyurethane topcoat.
	d. Type:  Clear
	e. Finish:  Matte.
	f. Number of Coats: two (2).



	2.2 ACCESSORY MATERIALS
	A. Moisture Mitigation: Use kind and type recommended by the manufacturer, and compatible with the floor products listed. Allowances to be made if moisture transmission exceeds rates listed in section 3.1.B.3. Allowances to be made for Stonfil OP2 or ...
	B. Floor Strips: Use kind and type recommended by manufacturer, and compatible with floor products listed. Use strips for termination of floor and division of colors and patterns. See floor finish plan for location and patterns. Consult manufacturer’s...
	C. Pitching and Leveling: Use a (3) three-component fast setting troweled epoxy grout or mortar. Resinous epoxy based grout or mortar designed for permanent repairs under flooring system. Stonhard, Stonset TG5 or Stonclad GS. See drawings for fill loc...


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. General:  Prepare and clean substrates according to resinous flooring manufacturer's written instructions for substrate indicated.  Provide clean, dry, and neutral Ph substrate for resinous flooring application.
	B. Concrete Substrates:  Provide sound concrete surfaces free of laitance, glaze, efflorescence, curing compounds, form-release agents, dust, dirt, grease, oil, and other contaminants incompatible with resinous flooring.
	1. Mechanically prepare substrates as follows:
	a. Shot-blast surfaces with an apparatus that abrades the concrete surface, contains the dispensed shot within the apparatus, and recirculates the shot by vacuum pickup.
	b. Comply with ASTM C 811 requirements, unless manufacturer's written instructions are more stringent.

	2. Repair damaged and deteriorated concrete according to resinous flooring manufacturer's written recommendations.
	3. Verify that concrete substrates are dry.
	a. Perform in situ probe test, ASTM F 2170.  Proceed with application only after substrates do not exceed a maximum potential equilibrium relative humidity of 85 percent.
	c. Perform additional moisture tests recommended by manufacturer.  Proceed with application only after substrates pass testing.

	4. Verify that concrete substrates have neutral Ph and that resinous flooring will adhere to them.  Perform tests recommended by manufacturer.  Proceed with application only after substrates pass testing.

	C. Resinous Materials:  Mix components and prepare materials according to resinous flooring manufacturer's written instructions.
	D. Use patching and fill material to fill holes and depressions in substrates according to manufacturer's written instructions.
	E. Treat control joints and other nonmoving substrate cracks to prevent cracks from reflecting through resinous flooring according to manufacturer's written recommendations. Allowances for Stonproof CT5.

	3.2 APPLICATION
	A. General:  Apply components of resinous flooring system according to manufacturer's written instructions to produce a uniform, monolithic wearing surface of thickness indicated.
	1. Coordinate application of components to provide optimum adhesion of resinous flooring system to substrate, and optimum inter-coat adhesion.
	2. Cure resinous flooring components according to manufacturer's written instructions.  Prevent contamination during application and curing processes.
	3. At substrate expansion and isolation joints, provide joint in resinous flooring to comply with resinous flooring manufacturer's written recommendations.
	a. Apply joint sealant to comply with manufacturer's written recommendations.


	B. Integral Cove Base:  High performance, mortar consisting of epoxy resin, curing agent and selected, graded aggregates blended with inorganic pigments,  high solids epoxy mortar system. Top coat with Stonkote GS4, pigmented epoxy top coat.
	C. Apply Standard and SL Primer over prepared substrate at manufacturer's recommended spreading rate wet on wet application.
	D. Free-Flowing Mortar:  Mix mortar material according to manufacturer's recommended procedures.  Uniformly spread mortar over substrate using manufacturer's specially designed screed rake adjusted to manufacturer's recommended height.  Spike roll the...

	3.3 TERMINATIONS
	A. Chase edges to “lock” the coating system into the concrete substrate along lines of termination.
	B. Penetration Treatment:  Lap and seal coating onto the perimeter of the penetrating item by bridging over compatible elastomer at the interface to compensate for possible movement.
	C. Trenches:  Continue coating system into trenches to maintain monolithic protection.  Treat cold joints to assure bridging of potential cracks.
	D. Treat floor drains by chasing the coating to lock in place at point of termination.

	3.4 JOINTS AND CRACKS
	A. Treat control joints to bridge potential cracks and to maintain monolithic protection.
	B. Treat cold joints and construction joints to bridge potential cracks and to maintain monolithic protection on horizontal and vertical surfaces as well as horizontal and vertical interfaces.
	C. Discontinue floor coating system at vertical and horizontal contraction and expansion joints by installing backer rod and compatible sealant after coating installation is completed.  Provide sealant type recommended by manufacturer for traffic cond...

	3.5 FIELD QUALITY CONTROL
	A. Material Sampling:  Owner may at any time and any numbers of times during resinous flooring application require material samples for testing for compliance with requirements.
	1. Owner will engage an independent testing agency to take samples of materials being used.  Material samples will be taken, identified, sealed, and certified in presence of Contractor.
	2. Testing agency will test samples for compliance with requirements, using applicable referenced testing procedures or, if not referenced, using testing procedures listed in manufacturer's product data.
	3. If test results show applied materials do not comply with specified requirements, pay for testing, remove noncomplying materials, prepare surfaces coated with unacceptable materials, and reapply flooring materials to comply with requirements.


	3.6 CLEANING, PROTECTING, AND CURING
	A. Cure resinous flooring materials in compliance with manufacturer's directions, taking care to prevent contamination during stages of application and prior to completion of curing process.  Close area of application for a minimum of 18 hours.
	B. Protect resinous flooring materials from damage and wear during construction operation.  Where temporary covering is required for this purpose, comply with manufacturer's recommendations for protective materials and method of application.  General ...
	C. Cleaning:  Remove temporary covering and clean resinous flooring just prior to final inspection.  Use cleaning materials and procedures recommended by resinous flooring manufacturer
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	22 01 70.00 - Operation and Maintenance of Plumbing Systems
	PART 1 -  GENERAL
	1.1 SUBMITTAL REQUIRMENTS
	A. Closeout Submittal
	1. Operation and Maintenance Manuals: Include operation and maintenance manuals for all fixtures, equipment, and systems specified under Division 22.

	A. Shop Drawings
	2. As-Built Drawings: For recording installed conditions that deviate from design documents.


	1.2 OPERATING AND MAINTENANCE MANUAL
	A. The contents of operating and maintenance manual shall include the following:
	1. Project Information Cover:  Title of Project; Name and address of Owner, Design Professionals, Contractor of Record and Subcontractor; System name and specification references.
	2. Index:  Contents of the manual.
	3. Warranty Statements:  Furnish a warranty statement for each system, reiterating the terms of warranty identified within the Contract Documents, and identifying how the Owner is to obtain warranty service. Clearly identify which products are covered...
	4. Bill of Materials:  List of products supplied, and serial numbers of each product.
	5. Product Datasheets and Shop Drawings:  Manufacturer datasheets and shop drawings for each product and system supplied.
	6. Manufacturer Owner / User Manuals:  Manufacturer’s Owner’s or User’s manual for each product, and Manufacturer’s Installation instructions and other documentation supplied with the product.
	7. Spare and Replacement Parts Schedule:
	a. Complete spare parts schedule for components of equipment furnished, which are not factory generic information, but accurate for the equipment provided.

	8. Maintenance Procedures:  Maintenance procedures for routine preventative maintenance and troubleshooting; disassembly, repair, and reassembly; testing, aligning and adjusting instructions.
	9. Function and Operating Descriptions:  Description of function, normal operating characteristics and limitations, performance curves, engineering data and tests, and complete nomenclature and commercial numbers of replacement parts.
	10. Operating Procedures:  Manufacturer's printed operating procedures including start-up, break-in, normal operating instructions, regulation, control, stopping, shutdown, and emergency instructions.
	11. Test Reports and Checklists:  Test reports, checklists, and other forms generated and completed for the Project.
	12. Training Information:  Copy of training outlines/agendas, training session handouts, training sign-in sheets, and signed delivery receipt for each training session recording; Separate USB drive, labeled, for audio/video-recorded instructions to Ow...
	13. As-Built Drawings.
	14. Software:  Application and operating software documentation; Software licenses; Software service agreements; Manufacturer’s operating specifications; design user’s guide for software and hardware; Editable configuration files for system equipment;...


	1.3 As-Built Drawings
	A. Obtain two complete sets of plumbing prints and use them to provide progress record drawings which are separate, clean, prints reserved for the purpose of showing a complete picture of the work as actually installed (including routing of conduit an...
	B. Maintain the clean, undamaged set of prints of drawings as well as a set of submittal drawings and coordination drawings. Mark the sets to show the actual installation where the installation varies from the Documents as originally shown.  Include l...
	C. Show changes in:  size, type, capacity, etc., of material, device or piece of equipment, location of device or piece of equipment; location of source of building service systems; routing of piping, and/or other building services.  Record location o...
	D. Affix near the titleblock on each drawing the Contractor’s Company Name(s), signature of Contractor’s Representative(s) and current date.
	E. For plumbing work installed below slabs, pavements, grade, etc., record location of nearby concealed water piping, sewers, wastes, vents, ducts, conduit and other piping, etc. by indication of measured dimensions to each line from readily identifia...


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION
	3.1 Instruction of the owner’s personnel
	A. Provide instruction in the proper operation and maintenance of equipment that requires routine servicing. Include the following:
	1. Review of operation and maintenance manuals.
	2. Required tools.
	3. Lubricants.
	4. Spare parts.
	5. Cleaning.
	6. Hazards.
	7. Warranties and maintenance agreements.

	B. Demonstrate equipment and systems operation including the following:
	1. Start-up.
	2. Shut-down.
	3. Emergency conditions.
	4. Safety procedures.
	5. Setpoint and schedule adjustments.
	6. Economy and efficiency adjustments.




	22 05 01.00 - Common Work Results for Plumbing
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Shop Drawings
	1. Coordination Drawings: This contractor shall provide necessary coordination drawings required to make sure all disciplines are coordinated and fit into specified spaces (i.e. ceilings, chases, and all others).  It is the work of the contractor to p...

	B. Obtain the latest Rouse’s Design and Construction Standards document(s) from the Owner. Comply with all Owner-specific requirements in addition to requirements set forth in these specifications and accompanying drawings. Should there be a conflict,...

	1.2 General direction
	A. Submittal of a bid indicates that the contractor has examined the drawings, specifications, and had an opportunity to visit the site to be able to provide a comprehensive complete bid.
	B. The intent of these specifications and the accompanying drawings is to provide complete and workable systems as shown, specified and required by applicable codes.  Interpret these specifications in conjunction with the drawings and provide all work...
	C. The drawings that accompany these specifications are diagrammatic and although size and location of equipment is drawn to scale wherever possible make use of submittal data and verify all dimensions on site. Drawings may not reflect every offset, b...
	D. Coordinate all work with all other contractors and installers in addition to existing building obstructions and install accordingly. Comply with requirements of architectural drawings including but not limited to mounting height and locations. Full...
	E. Complete work, or part(s) thereof, at times as may be designated by the Owner's Representative, so that it can be used for temporary or permanent use. Do not construe such use of the system as an acceptance of it by Owner.
	F. During mobilization or construction, if an abnormal condition is uncovered either with existing conditions, equipment loads, submittal data, etc. bring these to the attention of the Design Professional for review.
	G. Owner's Representative or Design Professional may relocate devices prior to installation within a 20-foot limit at no additional charge.
	H. All piping shall be run as straight as possible and symmetrical with architectural items. Piping shall be concealed in pipe shafts, pipe spaces and furring wherever possible.  Piping installed before coordination with the other trades will be done ...
	I. Phasing - Where the scope of work dictates that the project shall be constructed in phases, all costs shall be incurred by this contractor for any temporary work required so that previous phases can be operational while construction is being done t...

	1.3 General Standards
	A. Provide materials, installation methods, workmanship, testing, etc., in strict accordance with the latest edition of applicable standards and adopted codes, including (but not limited to) the following.
	1. State and/or local Building Codes.
	2. State and/or local Plumbing Codes.
	3. American Society of Test Materials (ASTM)
	4. Underwriters Laboratories (UL)
	5. American Gas Association (AGA)
	6. National Sanitation Foundation (NSF)
	7. American National Standards Institute (ANSI)
	8. National Electric Code (NEC)
	9. Building Code Seismic Relative Displacement Requirements


	1.4 PERMITS AND REGULATIONS
	A. Obtain and pay for permits, fees, certificates of inspection and approval, etc. required for this branch of the work. Furnish Owner with certificates of final inspection and approval prior to final acceptance of this branch of the work.
	B. Laws and regulations which bear upon or affect the various branches of this work shall be complied with by this contractor and are hereby made a part of this contract.

	1.5 Definitions
	A. Furnish - Procure, supply and deliver to project site, ready for installation, install and warrant (unless indicated otherwise on documents).  Include warranty expenses.
	B. Install - To supply labor, tools and incidental materials necessary to handle, store, mount, terminate, program, configure and adjust a product in order render the respective product and system fully operational and usable to the Owner for the inte...
	C. Provide - Furnish and Install.  Similar Terms: "include”, “shall”, “equip with”, “consisting of”.
	D. Equal or Equivalent - Determination of equivalency to be made by design professional for all products not listed as basis-of-design.
	E. Substantial Completion - Where frontend documentation does not define, products and systems must be fully installed as designed, tested, adjusted, labeled, and functionally demonstrated to owner.

	1.6 Requests for Information
	A. Submit all questions, requests for information (RFIs) and similar queries through the formally-established RFI process for the project that has been accepted by the Owner’s Representative, Design Professionals, Prime Contractor and subcontractors. ...

	1.7 Availability of Electronic Drawings
	A. If expressly permitted by the Owner and the terms of the Contract, editable electronic drawings may be made available for the creation of shop and as-built drawings upon request. Drawings will be made available at the discretion of the Engineer.
	B. “Request Drawings” form can be accessed, filled out and submitted at http://www.klhengrs.com (right hand side of page - Contractor Resources).  Direct access to this form can be found here: https://apps.klhengrs.com/drawingrequests

	1.8 QUALITY ASSURANCE
	A. Contractor shall have a minimum five (5) years experience in the installation of systems similar to the systems specified.  Contractor, if requested, shall demonstrate his ability to perform all work to be included under the contract.  Assurance if...

	1.9 WARRANTY / Guarantee
	A. Provide a warranty/guarantee in written form as part of O&M manual stating that all work, materials, equipment and parts are warranted to be free of defect for a minimum period of one year from the date of Substantial Completion. Warranty period an...


	PART 2 -  PRODUCTS
	2.1 MATERIALS AND EQUIPMENT
	A. Provide materials that are new, full weight, and of the best quality. Obtain equipment, components and materials from single manufacturer for products of the same kind or category. Provide materials that are listed and labeled and marked for intend...
	B. Provide basis of design products or listed products equivalent in quality, performance, aesthetics, and product support (factory and local) to that specified as basis of design. Products not basis of design are subject to review by the Design Profe...
	C. Bear all costs incurred from deviation from basis-of-design materials, methods, labor, services, etc. Use of materials, methods, labor, services, etc. that deviate from the basis-of-design will be considered a statement that capacities, requirement...
	D. Should deviation from basis of design equipment impact other contractors scope of work it shall be the responsibility of this contractor to coordinate with and cover these costs in addition to their own. This specifically includes electrical deviat...
	E. All manufacturer or contractor provided electrical disconnect switches shall comply with current National Electric Code requirements and rated to meet or exceed the overcurrent device serving the equipment.
	F. Products shall not contain asbestos, lead, mercury, or mercury compounds and shall be suitable for piping service fluids, materials, working pressures, and working temperatures. Potable-water piping and components shall be deemed lead-free and comp...


	PART 3 -  EXECUTION
	3.1 General Direction
	A. Unless specifically indicated, provide all specified and drawn work as required to render all equipment and systems fully operational, including all ancillary, accessory, and support work. Install equipment and materials in strict accordance with m...
	B. In cases where products / materials are furnished by Owner or others, provide the following services:  receive, transport and securely store materials on site; remove materials and components from packaging; assemble all materials and components pe...
	C. Remove and replace items that impede new work installation including but not limited to fencing, doors, gypsum, lift-out panels, and structures to provide pathway for moving equipment into place.
	D. Examine surfaces to receive products for suitable mounting conditions and verify compliance with installation tolerances and other conditions affecting performance of the work. Proceed with installation only after unsatisfactory conditions have bee...
	E. Equipment shall be installed in accordance with manufactures installation recommendations.  Provide and maintain service, maintenance and operating clearances as required by the manufacturer.

	3.2 Supervision and Workmanship
	A. Workmanship throughout shall conform to the standards of best practice and all labor employed must be competent and qualified to do all the work required.
	B. Contractor shall furnish the services of an experienced superintendent to be in constant charge of the work at all times. The superintendent's qualifications are subject to the review and acceptance by the Owner's Representative.  Utilize the same ...
	C. Provisions shall be made for owner’s representative or design professional to make rough-in and open ceiling inspections prior to covering up work.
	D. Coordinate sizes and locations of concrete bases with architectural and structural elements.  Concrete base shall be provided with all equipment provided.
	E. Protect all piping, fixtures, and equipment exposed to physical damage.
	F. Handling Flammable Liquids:  Remove and dispose of liquids from existing gas piping according to requirements of authorities having jurisdiction.

	3.3 PROJECT CONDITIONS
	A. Do not interrupt existing utility service(s) to any facilitiy occupied by Owner or others until notification of no fewer than seven days in advance of proposed interruption of existing utility has been submitted to the Architect, Construction Manag...

	3.4 change of Work
	A. In the event of revised scope or work formally issued through Change of Work order, contractor shall provide an itemized breakdown of pricing and receive approval prior to commencing work.

	3.5 ARCHITECTURAL COORDINATION ITEMS
	A. Cutting and Patching:
	1. Cut and drill all openings in roofs, walls, and floors required for the installation. Neatly patch all openings cut. Hold cutting and patching to a minimum by arranging with other contractors for all sleeves and openings before construction is star...

	B. Fire Caulking:
	1. Patching through fire rated walls and enclosures shall not diminish the rating of that wall or enclosure.  Patch shall be equal to rockwool, firestop, caulk or approved "rated" patch.
	2. Provide products equivalent to the following:
	a. For Floor Openings: 3M; Fire Barrier Sealant CP 25WB+
	b. For Wall Openings: 3M; Fire Barrier Sealant CP 25WB+
	c. Mineral Felt:   Rockwool; Firepro Firestop Compound
	d. For Insulated Pipes: 3M; Fire Sealant System CAJ5211
	e. For Fill Areas:  3M; Fire Barrier Packing Material PM 4

	3. For larger openings where pipes penetrate fire rated enclosures that cannot be sealed with products described above, utilize approved UL products equal to 3M FireDam Spray 200.

	C. Access Panels:
	1. Provide all access panels required for proper servicing of equipment. Provide fire rated access panels at fire rated assembly penetrations rated at or above the fire rating of the assembly. Provide frame as required for finish. Coordinate installat...
	2. For equipment above gypsum board or “hard ceilings”, provide equipment access panels sized to permit complete holistic removal of the unit in its entirety. Access panel shall also be sized to accommodate removal of the largest piece of equipment in...


	3.6 Protection of surfaces
	A. Make every effort to protect roofs, walls and floors from dust, debris, water, sewage, foot traffic, equipment, carts, lifts, etc. prior to and during construction phase(s).
	B. Make roof penetrations and install roof flashing in accordance with roofing manufacturer’s recommendations. Obtain written certification from roofing manufacturer that work has been performed properly and that roof warranty is intact.

	3.7 Utility Verification Requirements
	A. Field verify locations of underground and aboveground utilities, or those otherwise obscured from view, in the vicinity of work prior to commencing work.  Utilize “811” call before you dig and hire locating service to identify, locate and mark rema...
	B. Camera scope and dye testing existing piping, ductwork and pathways to confirm existing conditions and use including, but not limited to, voltage, natural gas pressure, sanitary, storm, chilled water, steam, etc.)
	C. Obtain on-site approval from local utility prior to connecting to existing services.
	D. Failure to perform the above shall result in contractor proceeding at their risk and accepting full responsibility for incorrect connections.

	3.8 DELIVERY, STORAGE, HANDLING, AND PROTECTION
	A. Receive, inspect, store and protect all materials required for new work. Do not accept or install any product damaged in any way.
	B. Comply with all manufacturer guidelines and requirements for movement, storage, and protection of new work. All new work must be stored in a clean, dry place protected from weather and construction traffic. Maintain acceptable temperature and humid...
	C. Coordinate and account for sizes of all new work included shipping materials with available openings. Account for rigging of all new work as required and as intended by manufacturer.
	D. Do not install work until work area is sufficiently weathertight, all wet work in area is complete and all work above is complete.
	E. Prior to installation, all products shall have the ability to be returned to the supplier or manufacturer after purchase and charged a reasonable restocking fee equal to a small portion of the cost.
	F. Protect all new work through construction from damage.  Take safeguards necessary to protect from damage. Items damaged during construction will not be accepted and shall be replaced with new.
	G. Remove and replace all materials that have been installed improperly, physically damaged, moisture or water damaged, or mold damaged.
	H. Fully remove all packaging materials inside and out prior to startup.
	I. Retain all shipping protective covers and protective coatings during storage.
	J. Fixtures and equipment being shipped and/or stored shall be covered with plastic sheeting and enclosed in a cardboard or wood crate.
	K. Protect drains throughout all phases of construction to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	L. Place plugs in ends of uncompleted piping at end of each day or when work stops.

	3.9 TEMPORARY SERVICE
	A. Temporary water, natural gas, drain/waste/vent, and/or storm systems: Provide, maintain and pay for all charges for temporary water, natural gas, sewer, and/or storm systems in all construction areas of the project, as may be deemed necessary to ma...

	3.10 EXCAVATING AND BACKFILLING
	A. Perform all excavation and backfilling required for admittance of work. Execute work safely providing slope sides, shoring and bracing as required for stability.
	B. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by excavation operations. Properly restore streets, sidewalks, concrete an...
	C. Remove materials of every nature encountered in obtaining indicated lines and grades as shown on drawings.  Excess excavated earth materials shall be removed from the site.
	D. Where soft or poor load-bearing quality soils are found at the bottom of the trench, the trench shall be over-excavated by not less than two pipe diameters.
	E. Where trenches are over-excavated, or rock is encountered during excavation the trench shall be backfilled and compacted in 6” lifts to the bottom level of the bedding course with a sand/gravel mix with a maximum 3/8” particle size.
	F. Underground drainage piping shall be laid on a 6” of well-tamped bedding course of a sand/gravel mix with a maximum 3/8” particle size.  Bedding shall be scooped out at the bells or couplings to ensure the piping is well supported throughout its en...
	G. Underground piping installations shall conform with ASTM D2321/F1668 and CISPI 301.
	A. Install piping materials in accordance with the manufacturer’s requirements and in conjunction with the standards referenced in this specification.  Installation methods shall comply with the more restrictive standards.

	3.11 STARTUP, testing and adjustments
	A. Adjust fixtures, equipment, accessories, and moving parts to function smoothly and lubricate as recommended by manufacturer.
	B. Provide necessary power to fixtures, equipment, and accessories to ensure proper functionality.
	C. Complete installation and startup checks according to manufacturer's written instructions.
	D. Perform the following adjustments before operation:
	1. Check piping connections for tightness.
	1. Close drain valves, hydrants, and hose bibbs.
	2. Open shutoff valves to fully open position.
	3. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	4. Remove and clean strainer screens.  Close drain valves and replace drain plugs.
	5. Remove filter cartridges from housings and verify that cartridges are as specified for application where used and are clean and ready for use.
	6. Set pre-charge pressure on expansion and accumulator tanks.
	7. Adjust and set all temperature, pressure, and flow set points for all fixtures, equipment, and/or accessories as required by authorities having jurisdiction or manufacturers recommendations, whichever carries the highest importance.
	8. Charge and test for leaks all plumbing systems, rectify all installation issues prior to putting any systems into service.
	9. Test each all backflow-prevention assemblies according to authorities having jurisdiction and the device's reference standard.
	10. Perform the following startup checks for each pump before starting:
	a. Clean strainers on pump suction piping.
	b. Verify bearing lubrication.
	c. Verify that pump is free to rotate by hand.
	d. Verify that pump is rotating in the correct direction.

	11. Prime pump by opening suction valves and closing drains, and prepare pump for operation.
	12. After electrical circuitry has been energized, start pumps to confirm proper motor rotation and pump operation.
	13. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	14. Noise Test.
	15. Open discharge valve slowly.


	3.12 CLEANING EQUIPMENT AND PREMISES
	A. Vacuum, clean and wipe down all new work and equipment inside and out.  Exposed parts which are to be painted shall be cleaned of all foreign objects and prepped for paint.
	B. During the progress of work, clean up and leave the premises and portions of the building in which work has occurred in a clean and safe condition. Provide this cleaning on a per-shift basis.

	3.13 DEMONSTRATION / Training
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain equipment. Refer to product specific specification for training types and duration.



	22 05 03.00 - Submittals for Plumbing
	PART 1 -  General
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 01 Specification Sections and Division 22 Common Work Results for Plumbing Piping apply to this Section.

	1.2 Summary
	A. Section Includes: Administrative, content and format requirements for preparation and submission of submittals.
	B. Work of this Section is supplemental and additive to the requirements of Section 013300 where included in the Project Manual.

	1.3 Price and Payment Procedures
	A. Payment in full or in part may be withheld from the Contractor for failure to comply with submittal requirements articulated in the Contract Documents.

	1.4 Submittals
	A. Submittals shall be furnished for each Section that includes one or more of the following elements of work:
	1. Supply of one or more products.
	2. Installation of one or more products.
	3. Integration of one or more products.
	4. Creation of one or more deliverable products.
	5. Labeling of one or more products.
	6. Contractor-based design or engineering of one or more products or systems.



	PART 2 -  Products (Not Used)
	PART 3 -  Execution
	3.1 General
	A. Submittals shall be routed through established Project channels as identified by the Owner’s representative.
	B. Coordinate, assemble, title, transmit and track Project submittals.
	C. Label each submittal of each type similarly for consistency and so they appear as if prepared by the same entity.  Like-type submittals (e.g., Product Data) from different Sections shall feature the same appearance and organization as those of othe...
	D. Submittals prepared by subcontractors or vendors shall not be accepted unless prepared in compliance with the Contract Documents and this specification.
	E. Submittal items listed in this Section represent the common items required to be supplied for the various specification Sections throughout the duration of the Project.  Individual Sections will vary and may include additional or lesser requirements.
	F. Designer reserves the right to require additional submittals or to waive select submittal requirements on a Section-by-Section basis.  Additional submittals shall be provided at the Contractor’s expense.
	G. The cost for preparation and transportation of submittals is Work of the Contract.
	H. Bind physical/hardcopy submittals together.  Do not submit loose or paper clipped documents.
	I. Supply separate submittals for each Specification Section.  Do not combine multiple Sections together into a single submittal, except where expressly directed within the Contract Documents.
	J. Where electronic submittals are required or permitted, comply with the requirements for electronic submittals as identified in the Contract Documents.
	K. Organize submittals as identified in the Contract Documents.
	L. Furnish submittals for different Specification Sections each with its own transmittal form.  A single transmittal shall not be used to identify submittals for more than one (1) Specification Section at a time.  This allows for tracking and processi...
	1. Each Section may be reviewed simultaneously by different individuals, as appropriate.
	2. Individual Sections may be processed and returned more quickly than others when some Sections require longer review times.
	3. Submittals that are returned and marked as “Revise and Resubmit” do not cause submittals for other Sections to be also be resubmitted due to the fact that they were bound together as a single unit.

	M. Availability of Electronic Drawings
	1. Refer to Common Requirements specification section within this discipline for specifics in regards to obtaining electronic editable versions of drawings for the creation of shop and as-built drawings.


	3.2 Submittal Types
	A. The following are the common submittal types referenced in this Section:
	1. Quality Assurance (QA).
	2. Product Data (PD).
	3. Shop Drawing (SD).
	4. Training (TG).
	5. Field Observation Response (FO).
	6. Closeout Submittal (CO).


	3.3 Submittal Sequence
	A. Quality Assurance Submittal:
	1. When not expressly requested to be supplied with bid, the Quality Assurance submittal(s) shall be supplied upon request.  When requested the submittal shall be delivered to the Designer within 16 business hours.

	B. Product Data Submittal:
	1. Submit following contract award or notice of intent to award a contract.  Product data shall be submitted and reviewed prior to procurement of materials.

	C. Shop Drawing Submittal:
	1. Submit for review prior to commencement of fabrication and installation.
	2. Submit concurrently with Section-specific Product Data submittals.

	D. Training Submittal:
	1. Submit thirty (30) days prior to the first training session.

	E. Field Observation Report Submittal:
	1. Submit five (5) business days prior to punch list walkthrough.

	F. Closeout Submittal:
	1. Submit following completion of onsite work but not more than ten (10) business days following successful Acceptance Testing.


	3.4 Submittal Identification
	A. Identify each submittal uniquely.
	B. Identify each submittal by specification Section number, submittal type, and submittal iteration.
	C. The format for labeling the submittals shall be as follows:
	1. Section Number–Submittal Type Abbreviation–Submittal Iteration.
	2. Examples:
	a. First Product Data Submittal for section 224000: “224000-PD-00.”
	b. Revised Product Data Submittal for section 224000: “224000-PD-01.”
	c. Second Revised Product Data Submittal for 224000: “224000-PD-02.”



	3.5 Submittal Contents
	A. All Submittals:
	1. Transmittal:
	a. Supply a dedicated transmittal for submittals for each individual Section.
	b. Itemize the specific submittals included by Section, submittal type, and iteration.

	2. Title Sheet:
	a. Include a separate title sheet with each submittal, of each type.
	b. Title sheets for each Section, for each submittal type, shall have the same appearance.
	c. Title sheets for product data submittals shall be 8-1/2 inches x 11 inches.
	d. Title sheets for drawings shall be the same size as the associated drawings.
	e. Create title sheets to have the appearance and information identified on the sample title sheet published at the end of this Section.

	3. Index:
	a. Include an index outlining and identifying the contents of the submittal.
	b. The index for drawing submittals shall be incorporated onto the title sheet of the corresponding drawing set.

	4. Checklists:
	a. Include the checklist(s) published in the Contract Documents corresponding to the type of submittal being supplied.  Applicable checklists are found at the end of this Section and may also be found within individual Sections.

	5. Title Blocks:
	a. Drawing submittals shall be created on the Contractor’s, manufacturer’s, or vendor’s own title block.  The title blocks of the Owner, Architect, Engineer, Designer or their Consultants shall not be reproduced on any document (electronic or hardcopy...

	6. Legend:
	a. Drawing submittals shall include a legend of symbology.

	7. Resubmittals:
	a. Resubmittals shall include a replica of the reviewer’s comments that necessitated the resubmittal, along with an accompanying item-by-item explanation of the actions taken and changes that will be found within the resubmittal.


	B. Quality Assurance Submittals:
	1. List of Subcontractors to be used on the Project along with a description of the role each will play on the Project.
	2. The last six (6) projects that the Contractor (and each proposed Subcontractor) has completed that are of similar scope, size and contract value.  References shall include:
	a. Owner’s name and current contact information.
	b. Project address.
	c. Description of the system(s) and scope of actual work performed.
	d. Monetary contract value of the Work performed.

	3. Financial Disclosure of the Contractor:  Prior to contract award, upon request.
	4. Product Datasheets Submittals:
	a. Separate manufacturer datasheets for each product.
	b. Datasheets shall be manufacturer originals or first generation printed versions (i.e., from PDF) of the manufacturer’s official electronic datasheet:
	1) Distributor modified, distributor branded, and/or html based “web” datasheets are not acceptable.
	2) Datasheets shall include size and technical support data.

	c. Where manufacturer’s datasheets depict multiple products, versions and options, indicate via highlighting, underlining, or with bold visible arrows the model(s), version(s) and option(s) being supplied.  Exact catalog number(s) shall be indicated.
	d. Each datasheet shall be labeled with the Section paragraph reference number.  Datasheets shall include the Drawing reference when no specific paragraph reference exists within the Section.


	C. Shop Drawing Submittals:
	1. General:
	a. Drawing descriptions identify the required contents of common drawings required under the Contract.
	b. Drawings identified within individual Sections, along with any additional drawings deemed necessary by the Designer, are required.
	c. Drawing Scales:
	1) Floor plans shall be drawn to scale.
	2) Section drawings shall be drawn to scale.
	3) Elevation drawings shall be drawn to scale.
	4) Details of physical items shall be drawn to scale.

	d. Sizes:
	1) Sheet sizes shall match the size of the Contract Drawings sheets, except where otherwise expressly requested or approved in advance by the Designer.



	D. Training Submittals:
	1. Proposed schedule.
	2. Training agendas for each session.
	3. Identification of personnel that will conduct training.
	4. Handouts proposed for distribution during training.

	E. Field Observation Report  Submittals:
	1. Written responses to Field Observation Reports supplied to the Contractor during the course of the Project:
	a. The response shall include a copy of the original Field Observation Report.
	b. The response shall include detail of the corrective action taken, the date the action was taken and the identity of the individual who took the action.


	F. Closeout Submittals:
	1. As-Built Drawings:
	a. General:
	1) Requirements for Shop Drawings apply to “As-Built” drawings.

	b. Required Drawings:
	1) Title Sheet.
	2) Floor Plans.
	3) As-built version of each Project shop drawing.

	c. Drawing Formats:
	1) Electronic Editable: Editable version using the native application used to create the file (e.g., Revit, AutoCAD).
	2) Non-Editable: PDF file format.
	3) Printed Hardcopy.
	4) Sheets shall be the same size and feature consistent title block information in the lower-right corner.

	d. Drawing Organization:
	1) Hardcopy drawings shall be bound together into logical sets, bound along the left edge of the sheets.
	2) The first page of the set shall include a detailed index and sheet-by-sheet description of each drawing sheet.


	2. Operation and Maintenance Manuals:
	a. Manual Format:
	1) Hard-cover 3-ring type binder.
	2) Front clear plastic cover pocket complete with Project and system Information insert.
	3) Clear plastic spine pocket with Project and system Information insert.
	4) Binder sized to suit the contents only, neither oversized nor undersized.
	5) Maximum binder thickness: 3 inches.

	b. Manual Contents and Organization:
	1) General:
	a) Separate binder (or binder set) for each system, labeled.  Provide no more than one system per binder (or binder set).
	b) Separate CD-ROM (or CD-ROM set) for each system, labeled.  Provide no more than one system per CD-ROM (or CD-ROM set).
	c) Do not overfill.  Binders shall not be filled beyond an easily usable capacity.
	d) Insert labeled tabs within binder to identify separate contents of the manual.
	e) Labeled sub-directories shall be created on the CD-ROM to label and separate contents for the manual.

	2) Project Information Cover:
	a) Title of Project.
	b) Name and address of Owner, Designer, Architect, Contractor of Record and Subcontractor.
	c) System name and specification references.

	3) Index:
	a) Contents of the manual.

	4) Warranty Statement:
	a) A warranty statement shall be included for each system.  The warranty statement shall reiterate the terms of warranty identified within the Contract Documents, as well as identify how the Owner is to obtain warranty service.
	b) The warranty statement shall clearly identify which products are covered by Manufacturer warranties beyond the Contractor required minimum warranty period.  The term of manufacturer warranty shall also be identified (e.g., 2 year parts and labor).
	c) A separate warranty statement shall be supplied for each system.
	d) Identify the date that the warranty for the system starts.  This date shall be the date listed on the Certificate of Substantial Completion (if one was issued to the contractor specifically for the system) or the date listed on the Notice of Final ...
	e) Supply standard out-of-warranty service rates and service contact information.

	5) Bill of Materials:
	a) List of products supplied.
	b) Serial numbers of each product.

	6) Product Datasheets (supply only in the electronic version of Operation and Maintenance Manual):
	a) Manufacturer datasheets for each product supplied.

	7) Manufacturer Owner / User Manuals:
	a) Manufacturer’s Owner’s or User’s manual for each product.
	b) Manufacturer’s Installation instructions and other documentation supplied with the product.

	8) Test Reports and Checklists:
	a) Test reports, checklists, and other forms generated and completed during the course of the Project.

	9) As-Built Drawings:
	a) The hardcopy manual shall contain reduced scale printed version (11x17) of system-specific drawings.
	b) The electronic manual shall contain electronic PDF version of the as-built drawings.





	3.6 Submittal Quantity
	A. General:
	1. The quantity of submittals required shall be the greater of the following:
	a. Quantity identified within Division 01.
	b. Quantity identified within the individual Section.
	c. Quantity identified herein.

	2. In addition to the Contract required quantity, the Contractor shall also submit any additional quantities required for its own use and records, and for distribution to other trades.
	3. The Designer shall retain a copy of each submittal received.  Others in the submittal communication chain may also retain copies.

	B. Product Data Submittals:
	1. Two (2) Hardcopies.
	2. One (1) Electronic.

	C. Shop Drawings Submittals:
	1. Two (2) Hardcopies.
	2. One (1) Electronic.

	D. Field Observation Report Submittals:
	1. Two (2) Hardcopies.
	2. One (1) Electronic.

	E. Samples Submittals:
	1. Two (2) Hardcopies.
	2. One (1) Electronic.


	3.7 Submittal Rejection
	A. The following items are representative reasons that submittals may need to be revised and resubmitted:
	1. Binding submittals for multiple Sections together.
	2. Failing to supply separate transmittal for submittals for each Section.
	3. Failing to include a submittal title sheet.
	4. Failing to use and accurately complete the published title sheet.
	5. Failing to supply and accurately complete the submittal checklists.
	6. Failing to supply product data and shop drawings at the same time.
	7. Failing to supply product data sheets.
	8. Failing to supply product data sheets with the correct product and required accessories enumerated.
	9. Failing to supply shop drawings.
	10. Failing to supply shop drawings with required information.
	11. Failing to supply accurate information.
	12. Failing to supply relevant information required by the Specifications.
	13. Failing to supply products that are in compliance with the Specifications.
	14. Failing to supply the required information in the required format.


	3.8 Resubmittals
	A. Revise and Resubmit:
	1. When a submittal is rejected and flagged as “Revise and Resubmit,” the entire submittal shall be reviewed, revised and resubmitted in totality.
	2. Resubmittals shall be checked for compliance with the Contract Documents, inclusive of requirements for submittals.  In addition, any comments and deficiencies identified by the reviewer shall be appropriately acted upon.

	B. Exceptions Noted:
	1. When a submittal is flagged as “Exceptions Noted,” the specific actions identified shall be taken.
	2. If the reviewer’s comments include selective rejection of products, the resubmittal shall be limited to include those items commented upon.

	C. Resubmittals shall:
	1. Include a copy of the reviewer’s previous comments.
	2. Include a written description of the action(s) taken.
	3. Be labeled chronologically.
	4. Be inclusive of all corrective action identified by the previous reviewer.


	3.9 Electronic Submittals
	A. Electronic submittals shall only be permissible where electronic submittals are expressly required and where express approval for such has been granted.
	B. Electronic submittal files shall be compatible for opening and viewing with electronic PDF file readers that fully support and recognize the Adobe PDF Portable Document Format Standard, version 1.5.
	C. Major text within the files shall be electronically searchable using the search-for-text features of current generation Adobe PDF reader software.  Files shall be prepared in such manner that reviewers will have the option to search for and find wo...
	D. The organization, contents, and labeling of information along with other requirements for submittals apply also to electronic versions of the submittals.
	E. Single File Submission:
	1. Option 1 – Single File, PDF Format:
	a. Single PDF file submittals shall be assembled from a series of individual files that are organized, indexed, bound together as one composite file that is bookmarked to aid the reviewer in navigating the content.
	b. The file shall feature a navigational tree of contents, organized by content groups (e.g., Title Page, Index, Datasheets, Shop Drawings).  Content groups shall be organized in the same relative order identified within the Contract Documents.
	c. Within each content group shall be the supporting elements of the group (e.g., product datasheets under the Datasheets group).  Each element of the content group shall appear separately as a subordinate element of the group (e.g., separate entry fo...
	d. Under the Datasheets content group, individual product datasheet entries shall be identified by Make/Brand and Model.  Entries shall be organized in a sorted manner, first by make, then by model.
	e. If the resulting size of the composite PDF file exceeds 10 Megabytes, supply the submittal using the Single Zip File method instead, as described in this Section.
	f. The file name used to label the submittal shall be the section number followed by the submittal instance number for that Section (e.g., 224000-PD-01.pdf).
	1) Where the Designer directs the supply of multiple zip files for a submittal, add additional text to the file name to identify that the file is part of a multi-file set of submittals, as per the following examples:
	a) 224000-PD-01 (1 of 3).pdf
	b) 224000-PD-01 (2 of 3).pdf
	c) 224000-PD-01 (3 of 3).pdf



	2. Option 2 – Single File, Zip Format:
	a. Single Zip File submittals shall be assembled from a series of individual PDF files and file directories that are contained with a single compressed WinZip compatible “.zip” file.
	b. The file shall contain separate top-level directories that are used to group related content (e.g., 00-Title Page, 01-Index, 03-Datasheets, 04-Shop Drawings), with each directory appearing in the same relative order as that identified in the Contra...
	c. Within each content group directory shall be separate PDF-compliant files featuring the information required (e.g., separate datasheet file for each product, separate file for each drawing).
	d. Product datasheet files shall be named using a consistent naming convention that enables those files to appear sorted and grouped when the file is opened for navigation, viewing or extraction by the reviewer.
	e. Product datasheet files shall be consistently named with the make/brand of the product, followed by model number, followed by any additional information beneficial.
	f. Consult the Designer for supplement instructions should the WinZip file exceed 50 Megabytes in size.
	g. The file name used for the submittal shall be the Section number followed by the submittal instance number for that Section (e.g., 224000-PD-01.zip).
	1) Where the Designer directs the supply of multiple zip files for a submittal, add text to the file name that identifies the file is part of a multi-file set as per the following examples:
	a) 224000-PD-01 (1 of 3).zip
	b) 224000-PD-01 (2 of 3).zip
	c) 224000-PD-01 (3 of 3).zip







	22 05 05.00 - Existing Conditions and Demolition
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 DESCRIPTION OF WORK
	A. Prior to submitting a bid, the Plumbing Contractor shall perform a detailed walk-through field inspection, to review the existing structures and premises, to determine all existing conditions, equipment/ piping locations, etc. and shall make all ne...
	B. Should the Plumbing Contractor take any exceptions to providing any related demolition or relocation work, such exceptions shall be stated in detail within the Prime Contractor's bid.  No subsequent allowance to the contract cost shall be made for ...
	C. Demolition related work may not be specifically indicated on drawings but shall be included under base bid.  All Plumbing related demolition, relocation, etc. work, including work described herein, shall be under base bid.
	D. It is not the intent of these contract documents that existing conditions be accurately shown.  Existing Plumbing work is shown to a limited extent on drawings and is shown for general planning reference only.  Such locations, etc. have been locate...
	E. The existing plumbing systems may be utilized only to the extent indicated herein or on drawings and/or as directed by Owner's representative in field.
	F. Routing of all new plumbing systems in existing buildings shall be approved by Owner's representative prior to installation.


	PART 2 -  products (NOT USED)
	PART 3 -  execution
	3.1 EFFECT ON ADJACENT OCCUPIED AREAS
	A. Locate, identify, and protect existing Plumbing services passing through demolition areas and serving other areas outside the demolition limits.  Maintain services to areas outside demolition limits.  When services must be interrupted, install temp...
	B. It is recognized that there may be some systems rendered inactive by demolition, causing disconnection of "downstream" branches, equipment, etc. which serve occupied areas.  It shall be the responsibility of the Plumbing Contractor to investigate t...
	C. All work and system shutdowns shall be carefully coordinated in advance with owner's representative and all affected trades so that normal building activities and other construction trades are minimally affected.  All required Plumbing related demo...
	D. All existing systems and components shall remain fully operational in all occupied spaces during all occupied periods.
	E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust and dirt to adjacent finished areas and/or other system components.  During cutting and patching operations, protect adjacent installations.  Remove p...

	3.2 WORK IN EXISTING SPACES
	A. General:  Care shall be taken when working in existing spaces so as not to damage existing walls and ceilings where work is being performed.
	B. Existing Ceilings:  Where work is being performed above ceilings, and the architectural drawings do not indicate ceiling modifications by the General Contractor, it shall be the responsibility of this contractor to remove and replace existing ceili...
	C. Walls & Floors:  It shall be the responsibility of this contractor to patch existing walls and floors and match existing finishes where work is being removed or installed and patching is being performed, unless noted otherwise on the architectural ...
	D. If asbestos, PCB's, or other hazardous materials are encountered in the course of the work, stop work in the vicinity of such materials and report their presence to the Owner. Owner will arrange for proper removal and disposal of hazardous materials.

	3.3 GENERAL DEMOLITION
	A. Provide complete Plumbing demolition as required for all systems throughout all project areas not indicated to be salvaged or saved.  Unless specifically noted otherwise on plans or determined otherwise during this contractor's pre-demolition surve...
	B. Provide demolition work as required to clear and remove all existing Plumbing work to be abandoned and as required to accommodate all new work of all trades.  In general, remove existing related piping, control media, etc. back to nearest concealed...
	C. Demolish all accessible previously abandoned, inactive and obsolete equipment, piping, etc.  All inaccessible materials embedded in floors, walls, and ceilings may remain if such materials do not interfere with new installations.  Coordinate all de...
	D. All demolished piping shall be capped back to active source(s) per contract drawings, even if source(s) are outside of the confines of the project area.  Coordinate all demolition work carefully with Owner prior to the start of construction.
	E. Perform cutting and patching required for demolition in accordance with the contract documents.
	F. All piping, etc. conflicting with construction related work of any and all trades shall be removed and/or relocated by the Plumbing Contractor as necessary and/or as directed by Owner's representative in the field.  Plumbing disconnections (and/or ...
	G. Disposal and Cleanup:  Remove from the site and legally dispose of demolished materials and equipment not indicated to be salvaged.
	H. Provide new work as required to accommodate relocations, etc.  Routing of all new and piping in existing buildings shall be held tight to structure above wherever possible and shall be approved by owner's representative prior to installation.

	3.4 DISPOSITION OF REMOVED EQUIPMENT & MATERIALS
	A. Except where specifically noted otherwise herein or on drawings, all Plumbing work shown on new work plans shall be new.
	B. If required to accommodate construction related activities, remove and reinstall any conflicting fixtures, devices or equipment that are to remain.
	C. All abandoned materials removed during demolition and thereafter shall be referred to the Owner's representative for disposal instructions.  All materials which the Owner elects to retain shall be neatly stored at the site by the Plumbing Contracto...
	D. All fixtures, devices or equipment designated for salvage (removal and reuse, or for turning over to Owner) shall be disconnected and removed undamaged.  Disconnect all pigtails, etc. from equipment terminal points and carefully transport and neatl...
	E. Components to be reused shall be cleaned (inside and out) and reinstalled where indicated on drawings.  Modify and/or extend related existing ductwork and/or piping as required.
	F. Components turned over to Owner shall be neatly stored as groups by system type.

	3.5 PRE-EXISTING CODE VIOLATIONS
	A. All existing work which is accessed and/or used under this project shall be inspected and brought into compliance with current codes and standards by the Plumbing Contractor.  This shall apply only to the extent that such work is uncovered in the i...
	B. If more extensive code or safety violations are discovered by the Plumbing Contractor, they shall be immediately brought to the attention (detailed in writing) of the Owner's representative along with the contractors proposed cost for corrections.

	3.6 INTERIM LIFE SAFETY WORK
	A. Provide interim fire protection (sprinkler) work in all demolition and construction areas for full code coverage.  Further definition will be provided in field if required.



	22 05 16.00 - Expansion Fittings and Loops for Plumbing Piping
	PART 1 -  GENERAL
	1.1 SUBMITTAL REQUIRMENTS
	A. Product Data:
	1. Provide product datasheets for all products specified under this section.
	2. Include construction details, material descriptions, dimensions of individual components, finishes, rated capacities, operating characteristics, furnished specialties, and accessories.



	PART 2 -  PRODUCTS
	2.1 PACKLESS EXPANSION fittingS
	A. Flexible-Hose Packless Expansion Fittings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Flex-Hose Co., Inc.
	b. Flexicraft Industries.
	c. Metraflex, Inc.

	2. Description:  Manufactured assembly with inlet and outlet elbow fittings and two flexible-metal-hose legs joined by long-radius, 180-degree return bend or center section of flexible hose.
	3. Potable water piping and components shall comply with NSF 14 and NSF 61.
	4. Sanitary flexible expansion joints shall comply with IAPMO IGC 304.
	5. Elbows:  304 Stainless Steel long radius 90º elbows.
	6. Flexible Hose: 321 Stainless Steel hose, 304 Stainless Steel braid and interlocking liner.
	7. Brass cleanout plugs (2).
	8. +- 8” of movement.
	9. 150 PSI working pressure at 70ºF.
	10. Flexible Hose:  Corrugated-metal inner hoses and braided outer sheaths.
	11. 304 Stainless Steel long radius 90º elbows.
	12. Expansion Fittings for Copper Tubing NPS 2 and Smaller:  Copper-alloy fittings with solder-joint end connections.
	a. Bronze hoses and single-braid bronze sheaths with 450 psig at 70 deg F and 340 psig at 450 deg F ratings.

	13. Expansion Fittings for Copper Tubing NPS 2-1/2 to NPS 4:  Copper-alloy fittings with threaded end connections.
	a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 300 psig at 70 deg F and 225 psig at 450 deg F ratings.

	14. Expansion Fittings for Steel Piping NPS 2 and Smaller:  Stainless-steel fittings with threaded end connections.
	a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 450 psig at 70 deg F and 325 psig at 600 deg F ratings.

	15. Expansion Fittings for Steel Piping NPS 2-1/2 to NPS 6:  Stainless-steel fittings with flanged end connections.
	a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 200 psig at 70 deg F and 145 psig at 600 deg F ratings.



	2.2 ALIGNMENT GUIDES AND ANCHORS
	A. Alignment Guides:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Adsco Manufacturing LLC.
	b. Flex-Hose Co., Inc.
	c. Hyspan Precision Products, Inc.
	d. Metraflex, Inc.
	e. U.S. Bellows, Inc.

	2. Description:  Steel, factory-fabricated alignment guide, with bolted two-section outer cylinder and base for attaching to structure; with two-section guiding spider for bolting to pipe.

	B. Anchor Materials:
	1. Steel Shapes and Plates:  ASTM A 36/A 36M.
	2. Bolts and Nuts:  ASME B18.10 or ASTM A 183, steel hex head.
	3. Washers:  ASTM F 844, steel, plain, flat washers.
	4. Mechanical Fasteners:  Insert-wedge-type stud with expansion plug anchor for use in hardened portland cement concrete, with tension and shear capacities appropriate for application.
	a. Stud:  Threaded, zinc-coated carbon steel.
	b. Expansion Plug:  Zinc-coated steel.
	c. Washer and Nut:  Zinc-coated steel.

	5. Chemical Fasteners:  Insert-type-stud, bonding-system anchor for use with hardened portland cement concrete, with tension and shear capacities appropriate for application.
	a. Bonding Material:  ASTM C 881/C 881M, Type IV, Grade 3, two-component epoxy resin suitable for surface temperature of hardened concrete where fastener is to be installed.
	b. Stud:  ASTM A 307, zinc-coated carbon steel with continuous thread on stud unless otherwise indicated.
	c. Washer and Nut:  Zinc-coated steel.




	PART 3 -  EXECUTION
	3.1 EXPANSION fitting INSTALLATION
	A. Install mechanical expansion fittings at a minimum of every 100 feet on straight runs of all piping and where specifically indicated on drawings.
	B. Install flexible hose mechanical expansion fittings and/or expansion loops in any piping crossing a building expansion joint.  Coordinate these locations with the Architectural and Structural drawings.
	C. Install expansion fittings of sizes matching sizes of piping in which they are installed.

	3.2  PIPE LOOP AND SWING CONNECTION INSTALLATION
	A. Connect risers and branch connections to mains with at least five pipe fittings including tee in main.

	3.3 ALIGNMENT-GUIDE AND ANCHOR INSTALLATION
	A. Install alignment guides to guide expansion and to avoid end-loading and torsional stress.
	B. Install one guide on each side of pipe expansion fittings and loops.  Install guides nearest to expansion fitting not more than four pipe diameters from expansion joint.
	C. Install second guide(s) at 10 to 14 pipe diameters from first guide.  Install intermediate guides spaced at the following distances for the indicated pipe size:
	1. 1 inch pipe: 11 feet
	2. 1-1/4 inch pipe: 14 feet
	3. 1-1/2 inch pipe: 17 feet
	4. 2 inch pipe: 23 feet
	5. 2-1/2 inch pipe: 27 feet
	6. 3 inch pipe: 33 feet
	7. 4 inch pipe: 37 feet
	8. 6 inch pipe: 47 feet
	9. 8 inch pipe: 62 feet
	10. 10 inch pipe: 75 feet
	11. 12 inch pipe: 85 feet

	D. Attach guides to pipe and secure guides to building structure.
	E. Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9 and to prevent transfer of loading and stresses to connected equipment.
	F. Anchor Attachments:
	1. Anchor Attachment to Black Steel Pipe:  Attach with pipe hangers.  Use MSS SP-69, Type 42.
	2. Anchor Attachment to Copper Tubing:  Attach with pipe hangers.  Use MSS SP-69, Type 24, U-bolts bolted to anchor.

	G. Fabricate and install steel anchors by welding steel shapes, plates, and bars.  Comply with ASME B31.9 and AWS D1.1/D1.1M.
	1. Anchor Attachment to Steel Structural Members:  Attach by welding.
	2. Anchor Attachment to Concrete Structural Members:  Attach by fasteners.  Follow fastener manufacturer's written instructions.

	H. Use grout to form flat bearing surfaces for guides and anchors attached to concrete.



	22 05 17.00 - Sleeves and Sleeves Seals for Plumbing Piping
	PART 1 -  GENERAL
	1.1 SUBMITTAL REQUIRMENTS
	A. Product Data:
	1. Provide product datasheets for all products specified under this section.



	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

	2.2 STACK-SLEEVE FITTINGS
	A. Description:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring, bolts, and nuts for membrane flashing.
	1. Underdeck Clamp:  Clamping ring with setscrews.


	2.3 SLEEVE-SEAL SYSTEMS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Advance Products & Systems, Inc.
	2. CALPICO, Inc.
	3. Metraflex Company (The).
	4. Pipeline Seal and Insulator, Inc.
	5. Proco Products, Inc.
	6. Link-Seal Modular Seals

	B. Description:  Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates:  Carbon steel.
	3. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of length required to secure pressure plates to sealing elements.


	2.4 SLEEVE-SEAL FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Presealed Systems.
	2. Advance Products & Systems, Inc.
	3. CALPICO, Inc.
	4. Metraflex Company (The).
	5. Pipeline Seal and Insulator, Inc.
	6. Proco Products, Inc.
	7. Link-Seal Modular Seals

	B. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match piping OD.

	2.5 GROUT
	A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics:  Nonshrink; recommended for interior and exterior applications.
	C. Design Mix:  5000-psi, 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-inch annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet areas 2 inches above finished floor level.

	3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install rockwool and/or caulk between pipe and sleeve.  Material must meet all applicable fire ratings.
	E. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint.  Comply with requirements for sealants specified in Section 079200 "Joint Sealants."

	F. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements for firestopping specified in Section 078413 "Pen...

	3.2 STACK-SLEEVE-FITTING INSTALLATION
	A. Install stack-sleeve fittings in new slabs as slabs are constructed.
	B. Install fittings that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation.
	C. Secure flashing between clamping flanges for pipes penetrating floors with membrane waterproofing.  Comply with requirements for flashing specified in Section 076200 "Sheet Metal Flashing and Trim."
	D. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.
	E. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is specified.
	F. Using grout, seal the space around outside of stack-sleeve fittings.
	G. Fire-Barrier Penetrations:  Maintain indicated fire rating of floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements for firestopping specified in Section 078413 "Penetration Firestopping."

	3.3 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble sleeve-seal system components, and install in annu...

	3.4 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.

	3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls above Grade:
	a. Galvanized-steel-pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Cast-iron wall sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs-on-Grade:
	a. Cast-iron wall sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for installing sleeve-seal system.


	4. Concrete Slabs above Grade:
	a. Stack-sleeve fittings
	b. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

	5. Interior Partitions:
	a. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.





	22 05 18.00 - Escutcheons for Plumbing Piping
	PART 1 -  GENERAL
	1.1 SUBMITTAL REQUIRMENTS
	A. Product Data:
	1. Provide product datasheets for all products specified under this section.
	2. Clearly state model numbers on all submittals.



	PART 2 -  PRODUCTS
	2.1 ESCUTCHEONS
	A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew fastener.
	B. Hinged or Split-Casting Brass Type:  With polished, chrome-plated finish and with concealed hinge and setscrew.
	C. Manufacturer’s:  Subject to compliance with requirements available manufacturer’s offering products that may be incorporated into the work include, but limited to the following:
	1. AWI
	2. Brass Craft
	3. Mcguire Manufacturing Co., inc.
	4. Watts
	5. Pro-Flo



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Provide escutcheons for piping penetrations of walls, ceilings, and finished floors.
	B. Provide escutcheons with ID to closely fit around pipe, tube, and/or insulated piping and with OD that completely covers rough penetration opening of walls, ceilings, floors, casework, surrounds, and countertops in finished spaces.
	1. Escutcheons for
	a. New piping with fitting or sleeve protruding from wall:  One-piece, deep-pattern type.
	b. New bare and/or insulate piping at wall, floor, and ceiling penetrations in finished spaces:  Hinged or split-cast, shallow-pattern type.
	c. Fixtures and valve bodies in finished spaces.



	3.2  FIELD QUALITY CONTROL
	A. Replace broken, damaged, and/or missing escutcheons using new materials.



	22 05 23.00 - General-Duty Valves for Plumbing Piping
	PART 1 -  GENERAL
	1.1 SUBMITTAL REQUIRMENTS
	A. Product Data:  For each type of product.
	1. Include rated capacities, operating characteristics, material descriptions, and finishes.
	2. Clearly state model numbers on all submittals.


	1.2 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves:  Provide project valves from a single source and manufacturer.
	B. Valves in Insulated Piping:  With 2-inch stem extensions and the following features:
	1. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.



	PART 2 -  PRODUCTS
	2.1  BRONZE BALL VALVES
	A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Conbraco Industries, Inc.; Apollo Valves.
	b. Milwaukee Valve Company.
	c. NIBCO INC.

	2. Description:
	a. Standard:  MSS SP-110.
	b. Pressure Rating:  200 psi @ 250 F.
	c. Body Design:  Two piece.
	d. Body Material: Bronze, lead-free dezincification-resistant.
	e. Seats:  PTFE or TFE.
	f. Stem:  Bronze, blowout-proof.
	g. Ball:  Chrome-plated brass.
	h. Port:  Full.
	i. Adjustable packing gland.
	j. Vinyl-covered steel handle.



	2.2 BRONZE Spring CHECK VALVES
	A. Y-pattern, Bronze Spring Check Valves with Bronze Disc rated 250 psi non-shock CWP:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. Crane Co.
	c. Hammond Valve.
	d. Milwaukee Valve Company.
	e. NIBCO INC.
	f. Red-White Valve Corporation.
	g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-80, Type 3.
	b. CWP Rating:  250 psig.
	c. Body Material:  ASTM B 62, bronze.
	d. Ends:  Threaded or solder-type.
	e. Disc:  Bronze.



	2.3 WATER PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cash Acme; a division of Reliance Worldwide Corporation.
	b. Conbraco Industries, Inc.
	c. Honeywell International Inc.
	d. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	e. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1003.
	3. Pressure Rating:  Initial working pressure of 150 psig.
	4. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approve for NPS 2-1/2 and NPS 3.
	5. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3.

	B. Water-Control Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. CLA-VAL.
	b. Flomatic Corporation.
	c. OCV Control Valves.
	d. Watts; a division of Watts Water Technologies, Inc.; Control Valves (Watts ACV).
	e. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Description:  Pilot-operated, diaphragm-type, single-seated, main water-control valve.
	3. Pressure Rating:  Initial working pressure of 150 psig minimum with AWWA C550 or FDA-approved, interior epoxy coating.  Include small pilot-control valve, restrictor device, specialty fittings, and sensor piping.
	4. Main Valve Body:  Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior epoxy coating; or stainless-steel body.
	a. Trim:  Stainless steel.



	2.4 automatic balancing valves
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Acorn Engineering Co.
	2. Caleffi, North America, Inc.
	3. ThermOmegaTech

	B. Body:   Bronze
	C. Adjustable cartridge: stainless steel & copper
	D. Piston and Spring Assembly: 302 Stainless steel, tamper proof, self-cleaning and removable.
	E. Maximum CWP rating: 200 psi
	F. Maximum Operating Temperature: 195 deg. F.
	G. Standard: NSF/ANSI 61
	H. Integral and cartridge-style check with accessible screens to prevent backflow and to filter debris from entering the valve.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defect...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Set ball and plug valves open to minimize exposure of functional surfaces.
	C. Orient check valves in correct direction of flow.
	1. Mount swing checks in a horizontal position so the check will swing into closed position in a no-flow situation.
	2. Spring checks can be mounted in the horizontal and vertical position.

	D. Locate valves for easy access and provide separate support where necessary.
	E. When feasible, install ball valves in horizontal piping with stem at or above center of pipe.
	F. Install valves in position to allow full stem and handle movement.
	G. Install water-control valves with inlet and outlet shutoff valves and bypass with globe valve. Install pressure gages on inlet and outlet.
	H. Install check valves for proper direction of flow and as follows:
	1. Spring Check Valves:  In horizontal or vertical position.

	I. Provide union and isolation valve immediately upstream and downstream of each balancing valve.

	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.
	B. Set field-adjustable flow set points of balancing valves. Refer to drawings.

	3.4 DOMESTIC WATER VALVE SCHEDULE
	A. Where specific valve types are not indicated, the following requirements apply:
	B. Isolation/Control Valves
	1. All valves installed in domestic water piping 3” and smaller shall be ball valves.
	a. Ball Valves - 2 Inch and Smaller:  2-piece body. Provide extended valve stems for valves used on insulated lines.  Provide equal to Nibco Series 585-80-LF.
	b. Ball Valves – 3 Inch:  3-piece body. Provide extended valve stems for valves used on insulated lines.  Provide equal to Nibco Series 595-Y-LF.


	C. Check Valves
	1. Provide solder end check valves on each domestic hot and cold water service piping. Provide check valves equal to Nibcon T-480-Y-LF.
	2. Provide a spring (silent) check valve immediately downstream of the main water service reduced pressure backflow preventer when a booster pump is installed on the domestic water system.
	3. Provide check valve on each domestic Provide solder end check valves on domestic hot and cold water service piping. Provide check valves equal to Nibcon T-480-Y-LF.
	4. hot and cold water supply to thermostatic mixing valves, mop sinks and three compartment sinks.
	5. Use check valves to maintain correct direction of domestic water flow to and from equipment.

	D. System Drain Valves:  Lead-free hose-end drain valves.



	22 05 29.00 - Hangers and Supports for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 SUBMITTAL REQUIRMENTS
	A. Product Data:  For each type of product.
	1. Include construction details, rated capacities, material descriptions, dimensions of individual components and profiles, and finishes.
	2. Clearly state model numbers on all submittals.


	1.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.



	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
	3. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	4. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon or stainless steel.

	B. Copper Pipe Hangers:
	1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel.
	3. For vertical piping NPS 2 and smaller: Van (Bell) hangers; Carbon steel, copper plated with epoxy coating and stainless steel screw. Size to match pipe size.

	C. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Anvil International, Inc.
	2. Elcen Metal Products Co.
	3. PHD Manufacturing, Inc
	4. National Pipe Hanger Corp.


	2.2 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. ERICO International Corporation.
	2. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
	3. Rilco Manufacturing Co., Inc.

	B. Insulation-Insert Material for Cold Piping:  Water-repellent treated, ASTM C 552, Type II cellular glass with vapor barrier.
	C. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig minimum compressive strength.
	D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hilti, Inc.
	b. ITW Ramset/Red Head
	c. MKT Fastening, LLC
	d. Powers Fasteners.


	B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated or stainless-steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hilti, Inc
	b. ITW Ramset/Red Head
	c. MKT Fastening, LLC
	d. Powers Fasteners



	2.5 PIPE STANDS
	A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof and floor-mounted piping.
	B. Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for floor and roof installations without membrane penetration.
	C. High-Type, Single-Pipe Stand:
	1. Description:  Assembly of base, vertical and horizontal members, and pipe support, for floor and roof installations without membrane penetration.
	2. Base:  Plastic or stainless steel.
	3. Vertical Members:  Two or more cadmium-plated-steel or stainless-steel, continuous-thread rods.
	4. Horizontal Member:  Cadmium-plated-steel or stainless-steel rod with plastic or stainless-steel, roller-type pipe support.

	D. High-Type, Multiple-Pipe Stand:
	1. Description:  Assembly of bases, vertical and horizontal members, and pipe supports, for floor and roof installations without membrane penetration.
	2. Bases:  One or more; plastic.
	3. Vertical Members:  Two or more protective-coated-steel channels.
	4. Horizontal Member:  Protective-coated-steel channel.
	5. Pipe Supports:  Galvanized-steel, clevis-type pipe hangers.

	E. Curb-Mounting-Type Pipe Stands:  Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.
	F. Manufacturers:  Subject to compliance with these specifications, pipe support systems shall be Dura-Blok; Cooper B-Line, Inc., Anvil International, MIFAB.

	2.6 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.
	B. Domestic-Water Heater Stands:  Manufacturer's factory-fabricated steel stand for floor mounting, capable of supporting domestic-water heater and water.
	C. Domestic-Water Heater Mounting Brackets:  Manufacturer's factory-fabricated steel bracket for wall mounting, capable of supporting domestic-water heater and water.
	D. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	E. Provide lateral bracing, to prevent swaying, for equipment supports.
	F. Concrete bases shall extend at least 4” beyond the bed or frame of the supported machine. Equipment bases shall have straight and finished sides and a 1”-45 degree chamfer at the top. Reinforcing steel bars (Type #4) shall be placed in a grid patte...

	2.7 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix:  5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. General:  Install hangers, supports, clamps and attachments to support piping properly from building structure.  Arrange for grouping of parallel runs of horizontal piping supported together on field-fabricated, heavy-duty trapeze hangers where pos...
	B. Do not suspend hangers from roof decks. Suspend from roof trusses, joists and joist girders only at panel points and at top chords unless otherwise indicated.
	C. All piping hangers in exterior spaces, such as parking garages, exposure to high humidity, etc., or in interior swimming pool areas shall be galvanized.
	D. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	E. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	F. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	G. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and attachments for general service applications.
	H. Use padded hangers for piping that is subject to scratching.
	I. Where piping is close to floor or roof, support on adjustable pipe support.
	J. All plumbing equipment shall have concrete bases and/or structural steel supports and shall be provided by this contractor.
	K. The use of pumps or other equipment as piping supports shall be prohibited.  All such connectors and their supports shall be independently supported from the building structure and inspected and approved by the Engineer before bolting.
	L. Piping connections to all equipment with moving parts shall be isolated with braided copper or stainless steel flexible links, which shall be selected to absorb the deflection on the isolating members.
	M. Use thermal-hanger shield inserts for insulated piping and tubing.
	N. Hanger and support types:
	1. Hangers: Provide adjustable, Steel Clevis Hangers (MSS Type 1) for suspension of noninsulated or insulated, stationary pipes.
	2. Horizontal-Piping Clamps: Provide Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3) for suspension of pipes requiring clamp flexibility and up to 4 inches of insulation.
	3. Vertical-Piping Clamps:  Provide extension pipe or Riser Clamps (MSS Type 8) for support of pipe risers.

	O. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.

	P. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Inserts:
	a. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers from structural concrete ceiling.

	2. Clamps:
	a. C-Clamps (MSS Type 23):  For structural shapes.
	b. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to structural steel.

	3. Miscellaneous:
	a. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of steel beams if loads are considerable and rod sizes are large.
	b. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by using clip and rod.  Use one of the following for indicated loads:
	1) Light (MSS Type 31):  750 lb.
	2) Medium (MSS Type 32):  1500 lb.
	3) Heavy (MSS Type 33):  3000 lb.

	c. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
	d. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal movement where headroom is limited.


	Q. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to prevent crushing insulation.
	2. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

	R. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	S. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	T. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	U. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported.  Weld steel according to AWS D1.1/D1.1M.

	V. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	W. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Install ...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	X. Pipe Stand Installation:
	1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on smooth roof surface.  Do not penetrate roof membrane.
	2. Curb-Mounted-Type Pipe Stands:  Assemble components or fabricate pipe stand and mount on permanent, stationary roof curb.  See Section 077200 "Roof Accessories" for curbs.

	Y. Install hangers and supports to allow controlled thermal movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	Z. Install lateral bracing with pipe hangers and supports to prevent swaying.
	AA. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, guides, expansion joints, strainers and at changes in direction of piping.  Install...
	BB. Provide pipe rollers for hot water mains. Provide pipe rollers approved equal to Anvil Fig. 171, 175, 177, 181 and 271.
	CC. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	DD. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	EE. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Clamps: Attach clamps, including spacers (if any), to piping with clamps projecting through insulation. Do not exceed pipe stresses allowed by manufacturer.
	b. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation.
	c. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
	d. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Shields:
	a. Install protective galvanized steel shields, MSS Type 40, on insulated piping smaller than 2-inch NPS. Shields shall span an arc of 180 degrees and shall be a minimum of 12-inches in length.
	b. Install thermal-hanger shield inserts on all insulated piping 2-inch NPS and larger.

	4. Shield Dimensions for Pipe:  Not less than the following:
	a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.
	b. NPS 4:  12 inches long and 0.06 inch thick.
	c. NPS 6:  18 inches long and 0.06 inch thick.
	d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick.

	5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.
	6. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
	7. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
	8. Vertical Piping:  MSS Type 8 or Type 42, clamps.
	9. Install individual, straight, horizontal piping runs:
	a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls.

	10. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	11. Base of Vertical Piping:  MSS Type 52, spring hangers.

	FF. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
	GG. Support vertical piping and tubing at base and at each floor.
	HH. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
	II. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4:  72 inches with 3/8-inch rod.
	2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
	3. NPS 2-1/2:  108 inches with 1/2-inch rod.
	4. NPS 3 and NPS 4:  10 feet with 1/2-inch rod.

	JJ. Install supports for vertical copper tubing every 10 feet.
	KK. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2:  48 inches with 3/8-inch rod.
	2. NPS 3:  48 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5:  48 inches with 5/8-inch rod.
	4. NPS 6 and NPS 8:  48 inches with 3/4-inch rod.
	5. NPS 10 and NPS 12:  48 inches with 7/8-inch rod.

	LL. Install supports for vertical PVC piping every 48 inches.
	MM. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.4 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Section 099113 "Exterior Painting", Section 099123 "Interior Painting" or Section 099600 "High-Perfo...
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6 HANGER AND SUPPORT SCHEDULE
	A. Piping:
	1. In addition to supported pipe information above, support piping at each change in direction.

	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.



	22 05 33.00 - Heat Tracing for Plumbing Piping
	PART 1 -  GENERAL
	A. Product Data:  For each type of product.
	1. Include construction details, rated heating capacities, length of cables, spacing, material descriptions, dimensions of individual components and profiles, controllers and furnished specialties and accessories.
	2. Clearly state model numbers on all submittals.

	1.2 WARRANTY
	A. Special Warranty:  Manufacturer agrees to repair or replace electric heating cable that fails in materials or workmanship within specified warranty period.
	1. Warranty Period:  Ten (10) year warranty from date of Substantial Completion for all heating cables and components.  One (1) year warranty from date of Substantial Completion for all heat trace controllers.
	2. Contractor shall submit to owner results of installation tests required by the manufacturer.



	PART 2 -  PRODUCTS
	2.1 SELF-REGULATING, PARALLEL-RESISTANCE HEATING CABLES
	A. Product: Raychem Corporation XL-Trace, Chromalox “Rapid Trace”, or equal product manufactured by:
	1. Raychem; a brand of Tyco Thermal Controls LLC.
	2. Nelson Heat Trace; a division of EGS Electrical Group LLC.
	3. Thermon Americas Inc.

	B. Comply with UL 1673 and IEEE 515.1.
	C. Maximum operating temperature – 150 deg. F.
	D. Maximum exposed temperature – 185 deg. F.
	E. Heating Element:  Pair of parallel AWG, stranded copper bus wires embedded in crosslinked conductive polymer core, which varies heat output in response to temperature along its length.  Terminate with waterproof, factory-assembled, non-heating lead...
	F. Electrical Insulating Jacket:  Flame-retardant polyolefin.
	G. Cable Cover:  Polyolefin outer jacket with ultraviolet inhibitor.

	2.2 CONTROLS
	A. Pipe-Mounted Thermostats for Freeze Protection:
	B. Remote bulb unit with adjustable temperature range from 30 to 50 deg F.
	C. Snap action; open-on-rise, single-pole switch with minimum current rating adequate for connected cable.
	D. Remote bulb on capillary, resistance temperature device, or thermistor for directly sensing pipe-wall temperature.
	E. Corrosion-resistant, waterproof control enclosure.

	2.3 ACCESSORIES
	A. Cable Installation Accessories:  Fiberglass tape, heat-conductive putty, cable ties, silicone end seals and splice kits, and installation clips all furnished by manufacturer, or as recommended in writing by manufacturer.
	B. Warning Labels:  Refer to Section 220553 "Identification for Plumbing Piping and Equipment."
	C. Warning Tape:  Continuously printed "Electrical Tracing"; vinyl, at least 3 mils thick, and with pressure-sensitive, permanent, waterproof, self-adhesive back.
	1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches: 3/4 inch minimum.
	2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger:  1-1/2 inches minimum.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces and substrates to receive electric heating cables for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Ensure surfaces and pipes in contact with electric heating cables are free of burrs and sharp protrusions.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install electric heating cable across expansion, construction, and control joints according to manufacturer's written instructions; use cable-protection conduit and slack cable to allow movement without damage to cable.
	B. Provide heat tracing and associated insulation for exposed sanitary traps, horizontal sanitary piping,  and
	C. Electric Heating-Cable Installation for Freeze Protection for Piping:
	1. Install electric heating cables after piping has been tested and before insulation is installed.
	2. Install electric heating cables according to IEEE 515.1.
	3. Install insulation over piping with electric cables according to Section 220719 "Plumbing Piping Insulation."
	4. Install warning tape on piping insulation where piping is equipped with electric heating cables.

	D. Set field-adjustable switches and circuit-breaker trip ranges.

	3.3 CONNECTIONS
	A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	B. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Perform tests after cable installation but before application of coverings such as insulation, wall or ceiling construction, or concrete.
	2. Test cables for electrical continuity and insulation integrity before energizing.
	3. Test cables to verify rating and power input.  Energize and measure voltage and current simultaneously.

	C. Repeat tests for continuity, insulation resistance, and input power after applying thermal insulation on pipe-mounted cables.
	D. Cables will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 PROTECTION
	A. Protect installed heating cables, including non-heating leads, from damage during construction.
	B. Remove and replace damaged heat-tracing cables.



	22 05 53.00 - Identification for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 SUBMITTAL requirements
	A. Product Data:  For each type of product.
	1. Provide product datasheets for all labels, signs, valve tags, and warning tags.

	B. Closeout Submittals (CO):
	1. Valve numbering scheme.



	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, with predrilled holes for attachment hardware.
	2. Letter Color:  Black.
	3. Background Color:  White.
	4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	5. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	7. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment-Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specifi...

	2.2 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe-Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping-system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 1-1/2 inches high.

	E. Pipe Label Color Schedule:
	1. Domestic Cold Water, Hot Water, Hot Water Return, Drain, Waste, and Vent:
	a. Background Color:  Green.
	b. Letter Color:  White.

	2. Grease Waste piping:
	a. Background Color:  Green.
	b. Letter Color:  White.

	3. Fuel Gas Piping:
	a. Background Color:  Yellow.
	b. Letter Color:  Black.



	2.3 VALVE TAGS
	A. Valve Tags:  Stamped or engraved 1-1/2 inch diameter brass with 1/4-inch stamped letters for piping-system abbreviation and 1/4-inch alphanumeric lettering.
	1. Tag Material:  Brass, 0.032 inch thick, with predrilled holes for attachment hardware.
	2. Fasteners:  Brass beaded chain.
	3. Associated piping system.
	4. Location of valve (architectural room name and/or number).
	5. Normal-operating position (open, closed, or modulating).
	6. Identify special or unique characteristics (emergency shutoff).



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Locate equipment labels where accessible and visible.  Install or permanently fasten labels on each major item of mechanical equipment.  Install identifying devices with completion of covering and painting of surfaces where devices are to be applie...

	3.3 PIPE LABEL INSTALLATION
	A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.4 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; faucets; convenience and lawn-watering hose connections; and similar roughing-in connections of end-use fixtures an...



	22 05 93.00 - Testing, Adjusting and Balancing for Plumbing Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies the requirements and procedures total plumbing systems testing, adjusting, and balancing.  Requirements include measurement and establishment of the fluid quantities of the plumbing systems as required to meet design specific...
	B. Test, adjust, and balance the following plumbing systems:
	1. Domestic water pumps.
	2. Hot Water Return Systems
	3. Additional Tests

	C. Related Sections:
	1. Section 22 05 03 “Submittals for Plumbing”.


	1.3 DEFINITIONS
	A. Adjust:  To regulate fluid flow rate at the terminal equipment, such as to reduce pump speed or adjust a valve.
	B. Balance:  To proportion flows within the distribution system, including submains and branches, according to indicated quantities.
	C. Barrier or Boundary:  Construction, either vertical or horizontal, such as walls, floors, and ceilings that are designed and constructed to restrict the movement of fluid.
	D. NC:  Noise criteria.
	E. NEBB:  National Environmental Balancing Bureau
	F. Procedure:  An approach to and execution of a sequence of work operations to yield repeatable results.
	G. Report Forms:  Test data sheets for recording test data in logical order.
	H. Static Head:  The pressure due to the weight of the fluid above the point of measurement.  In a closed system, static head is equal on both sides of the pump.
	I. Suction Head:  The height of fluid surface above the centerline of the pump on the suction side.
	J. System Effect:  A phenomenon that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	K. System Effect Factors:  Allowances used to calculate a reduction of the performance ratings of a pump when installed under conditions different from those presented when the pump was performance tested.
	L. TAB:  Testing, adjusting, and balancing.
	M. Test:  A procedure to determine quantitative performance of systems or equipment.
	N. Testing, Adjusting, and Balancing (TAB) Firm:  The entity responsible for performing and reporting TAB procedures.

	1.4 ACTION SUBMITTALS
	A. Agency Data
	1. Submit proof that the proposed testing, adjusting, and balancing agency meets the qualifications specified below.

	B. Maintenance Data: Submit maintenance and operating data that include how to test, adjust, and balance the building systems.  Include this information in maintenance data specified in Division 1.
	C. Certified Reports: Submit testing, adjusting, and balancing reports bearing the seal and signature of the Test and Balance Engineer.  The reports shall be certified proof that the systems have been tested, adjusted, and balanced in accordance with ...
	1. Final Report: Upon verification and approval prepare final reports, type written, and organized and formatted as specified below.  Submit 2 complete sets of final reports.
	2. Report Format: Report forms shall be those standard forms prepared by the referenced standard for each respective item and system to be tested, adjusted, and balanced.  Bind report forms complete with schematic systems diagrams and other data in re...
	a. General Information and Summary
	b. Domestic water pumps.
	c. Domestic Hot Water Return Systems


	D. Qualification Data:  Within 30 days from Contractor's Notice to Proceed, submit 6 copies of evidence that the TAB firm and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	E. Contract Documents Examination Report:  Within 30 days from Contractor's Notice to Proceed, submit 6 copies of the Contract Documents review report as specified in Part 3.
	F. Strategies and Procedures Plan:  Within 60 days from Contractor's Notice to Proceed, submit 6 copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation" Article.  Include a complete set of report forms intended for us...
	G. Certified TAB Reports:  Submit two copies of reports prepared, as specified in this Section, on approved forms certified by TAB firm.
	H. Sample Report Forms:  Submit two sets of sample TAB report forms.

	1.5 QUALITY ASSURANCE
	A. Codes and Standards:
	1. AABC:  "National Standards for Total System Balance".
	2. ASHRAE: ASHRAE Handbook, Systems Volume, Chapter 37, Testing, Adjusting, and Balancing.

	B. Agency Qualifications
	1. The Plumbing Contractor shall procure the services of an independent Balance and Testing Agency, approved by the Engineer, and a member of NEBB, which specializes in the balancing and testing of plumbing systems, to balance, adjust and test all wat...
	2. All work by this agency shall be done under direct supervision of a qualified plumbing Engineer employed by this agency.
	3. All instruments used by this agency shall be accurately calibrated and maintained in good working order.

	C. The Balance and Testing Agency must provide the technicians with the following instruments including, but not limited to, for field use:
	1. One set of pressure gages and fittings.
	2. Thermocouple unit and thermocouples.
	3. Set of balancing cock adjustment wrenches.
	4. Portable field flowmeter.

	D. TAB Firm Qualifications:  Engage a TAB firm certified by NEBB.
	E. TAB Conference:  Meet with Owner's and Architect's representatives on approval of TAB strategies and procedures plan to develop a mutual understanding of the details.  Ensure the participation of TAB team members, equipment manufacturers' authorize...
	1. Agenda Items:  Include at least the following:
	a. Submittal distribution requirements.
	b. The Contract Documents examination report.
	c. TAB plan.
	d. Work schedule and Project-site access requirements.
	e. Coordination and cooperation of trades and subcontractors.
	f. Coordination of documentation and communication flow.

	2. Certification of TAB Reports:  Certify TAB field data reports.  This certification includes the following:
	a. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	b. Certify that TAB team complied with approved TAB plan and the procedures specified and referenced in this Specification.


	F. TAB Report Forms:  Use standard forms from NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" or TAB firm's forms approved by Architect.
	G. Instrumentation Type, Quantity, and Accuracy:  Required Instrumentation for NEBB Certification."
	H. Instrumentation Calibration:  Calibrate instruments at least every six months or more frequently if required by instrument manufacturer.
	1. Keep an updated record of instrument calibration that indicates date of calibration and the name of party performing instrument calibration.


	1.6 SEQUENCING AND SCHEDULING
	A. Systems shall be fully operational prior to beginning procedures.

	1.7 PROJECT CONDITIONS
	A. Full Owner Occupancy:  Owner will occupy the site and existing building during entire TAB period.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.
	B. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

	1.8 COORDINATION
	A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, controls installers, and other mechanics to operate plumbing systems and equipment to support and assist TAB activities.
	B. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times.
	C. Perform TAB after leakage and pressure tests on plumbing systems have been satisfactorily completed.

	1.9 Guarantee
	A. Special Guarantee:  Provide a guarantee on NEBB forms stating that NEBB will assist in completing requirements of the Contract Documents if TAB firm fails to comply with the Contract Documents.  Guarantee shall include the following provisions:
	1. The certified TAB firm has tested and balanced systems according to the Contract Documents.
	2. Systems are balanced to optimum performance capabilities within design and installation limits.



	PART 2 -  PRODUCTS (NOT APPLICABLE)
	PART 3 -  EXECUTION
	3.1 General
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper testing and balancing of systems and equipment.
	B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings.  Note the locations of devices that are not accessible and/or deficiencies exist within the des...
	C. Examine the reviewed submittals for plumbing systems and equipment.
	D. Examine system and equipment installations and verify that field quality control testing, cleaning and adjusting specified in individual system and equipment Sections.
	E. Examine plumbing equipment and verify that bearings are greased and equipment with functioning controls are ready for operation.
	F. Examine operating safety interlocks and controls on plumbing equipment.
	G. Report deficiencies discovered before and during performance of the testing and balancing procedures. Observe and record system reactions to changes in conditions. Record default setpoints if different from indicated values.
	H. Verify the domestic hot water return system is correctly balanced to ensure all hot water return loop(s) maintain the designed set delivery temperature.

	3.2 PRELIMINARY PROCEDURES FOR plumbing SYSTEM BALANCING
	A. Examine valves for proper installation and function.
	B. Examine equipment performance data including pump curves.
	C. Open valves to full open position.
	D. Remove, clean and reinstall all strainers.
	E. Lubricate all motors and bearings.

	3.3 preparation
	A. Prepare a testing and balancing plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Prepare system-readiness checklists for use by systems installers in verifying system readiness for T&B. These shall include, at a minimum, the following:
	1. Piping is complete with terminals installed.
	2. Systems are flushed, filled and air purged.
	3. Strainers are pulled and cleaned.
	4. Shutoff and balance valves have been verified to be 100 percent open.
	5. Pumps are started and proper rotation is verified.
	6. Pump gage connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.
	7. Variable-frequency controllers' start-up is complete and safeties are verified.
	8. Suitable access to balancing devices and equipment is provided.


	3.4 MEASUREMENTS
	A. Provide all required instrumentation to obtain proper measurements, calibrated to the tolerances specified in the referenced standards.  Instruments shall be properly maintained and protected against damage.

	3.5 PERFORMING TESTING, ADJUSTING, AND BALANCING
	A. Perform testing and balancing procedures on each system identified, in accordance with the detailed procedures outlined in the referenced standards.
	B. Cut insulation and piping for installation of test probes to the minimum extent necessary to allow adequate performance of procedures.
	1. Patch insulation and housings using materials identical to those removed.
	2. Seal piping after testing.  Then test for leaks and repair if found.
	3. Seal insulation to re-establish integrity of the vapor barrier.

	C. Mark equipment settings, including valve indicators and similar controls and devices, to show final settings.  Mark with paint or other suitable, permanent identification materials.
	D. Retest, adjust, and balance systems subsequent to significant system modifications, and resubmit test results.

	3.6 GENERAL PROCEDURES FOR plumbing SYSTEMS
	A. Prepare test reports for pumps. Obtain approved submittals and any manufacturer-recommended testing procedures.
	B. Verify that hydronic systems are ready for testing and balancing:
	1. Check liquid level in expansion tank.
	2. Check that makeup water-has adequate pressure to highest vent.
	3. Check that valves are in their proper position.
	4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	5. Verify that motor starters are equipped with properly sized thermal protection.
	6. Check that air has been purged from the system.

	C. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through valves.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gauge heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	e. With all valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	D. Adjust flow measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	3. Re-measure each main and branch after all have been adjusted.

	E. Adjust flow measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at all balancing valves.

	F. For systems with pressure-independent valves:
	1. Measure differential pressure and verify that it is within manufacturer’s specified range.

	G. For systems without pressure-independent valves:
	1. Measure and balance by pressure drop or temperature method.

	H. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.

	I. Verify that all memory stops have been set.

	3.7 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Phase/Hertz (Hz)
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter size and thermal-protection-element rating.
	8. Service factor and frame size.

	B. Motors Driven by Variable-Frequency Controllers:  Test the manual bypass of the controller to prove proper operation.

	3.8 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Measure and record the operating speed, flow, and static pressure of each pump.
	2. Measure motor voltage and amperage.  Compare the values to motor nameplate information.
	3. Check the condition of strainers.
	4. Report on the operating condition of the equipment and the results of the measurements taken.  Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished.  Verify the following:
	1. New strainers are installed.
	2. Pumps are clean.
	3. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated flow of the renovated work to the measured pump flows, and determine the new pump speed.
	2. Verify that the indicated flows of the renovated work result in pump speeds that are within the acceptable limits defined by equipment manufacturer.
	3. Adjust pump speeds within the limits of the installed drives to achieve design airflow.
	4. Balance system to design flows indicated.

	D. Renovations:
	1. In areas where existing pumping equipment is being utilized, balancing contractor shall pre-check each piece of equipment water flows and main pump water flows and pressure drop prior to demolition and provide a report outlining existing water flow...
	2. The balancing contractor shall re-check and adjust each piece of existing equipment to water flows after new construction and balance equal to flows before construction.
	3. The balancing contractor shall balance existing pump water flows after new construction to the combined water flows of new and reused equipment. Change out existing pump impellers and motors as required to obtain total pump flow and ramp up existin...


	3.9 FINAL TEST AND BALANCE REPORT
	A. The report shall be a complete record of the plumbing system performance, including conditions of operation, items outstanding, and any deviations found during the T&B process. The final report also provides a reference of actual operating conditio...
	B. The report must be organized by systems and shall include the following information as a minimum:
	1. Title Page:
	a. NEBB certified company name
	b. Company address
	c. Company telephone number
	d. Project identification number
	e. Location
	f. Project Architect
	g. Project Engineer
	h. Project Contractor
	i. Project number
	j. Date of report
	k. NEBB Certification Statement
	l. Name, signature, and certification number of TBE

	2. Table of Contents.
	3. National Performance Guaranty.
	4. Report Summary:
	a. The summary shall include a list of items that do not meet design tolerances, with information that may be considered in resolving deficiencies.

	5. Instrument List:
	a. Type.
	b. Manufacturer.
	c. Model.
	d. Serial Number.
	e. Calibration Date.

	6. T&B Data

	C. One copy of the final test and balance report shall be sent to the engineer of record. Provide five additional copies to the contractor.

	3.10 VERIFICATION OF T&B REPORT
	A. Final Verification:
	1. After testing and balancing is complete and accurately documented in the final report, request that a final verification be made by the engineer of record
	2. The engineer of record shall randomly select measurements, documented in the final report, to be rechecked.  Rechecking shall be limited to either 10 percent of the total measurements recorded or the extent of measurements that can be accomplished ...
	3. If rechecks yield measurements that differ from the measurements documented in the final report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
	4. If the number of "FAILED" measurements is greater than 10 percent of the total measurements checked during the final verification, the testing and balancing shall be considered incomplete.


	3.11 REVERIFICATION
	A. T&B Agency shall recheck all measurements and make adjustments as required to complete the balancing.  Revise the final report and balancing device settings to include all changes; resubmit the final report and request a second verification.
	B. If the second verification also fails, the engineer of record may contact NEBB Headquarters regarding the NEBB National Performance Guaranty.

	3.12 ADDITIONAL TESTS
	A. Seasonal Periods:  If initial T&B procedures were not performed during near-peak conditions, the engineer of record may request a flow recheck to further verify performance at near-peak conditions.



	22 07 19.00 - Plumbing Systems Insulation
	PART 1 -  GENERAL
	1.1 SUBMITTAL requirementS
	A. Product Data:
	1. Provide product datasheets for all insulation materials, adhesives, and sealants.  Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory and field applied if any).


	1.2 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84 by a testing agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket mater...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or less.



	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Insulation products that encounter stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	B. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	C. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I for tubular materials.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Aeroflex USA, Inc.; Aerocel.
	b. Armacell LLC; AP Armaflex.
	c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. ASTM C 534, Type I


	D. Fiberglass Insulation:
	1. Fiberglass piping insulation:  ASTM C 547, Type 1 and 4
	2. Encase pipe fittings insulation with one-piece pre-molded PVC fitting covers.
	3. Vapor Barrier Material:  Paper-backed aluminum foil, except as otherwise indicated, strength and permeability rating equivalent to adjoining pipe insulation jacketing.
	4. Staples, Bands, Wires, and Cement:  As recommended by insulation manufacturer for applications indicated.
	5. Adhesives, Sealers, and Protective Finishes:  As recommended by insulation manufacturer for applications indicated.
	6. Manufacturer:  Subject to compliance with requirements, provide products of one of the following:
	a. Armstrong World Industries, Inc.
	b. Owens-Corning Fiberglass Corp.
	c. Keene Corp.
	d. CertainTeed.
	e. Johns Manville.



	2.2 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. Flexible Elastomeric Adhesive:  Comply with MIL-A-24179A, Type II, Class I.
	1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Adhesive shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	C. PVC Jacket Adhesive:  Compatible with PVC jacket.
	1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.3 SEALANTS
	A. Joint Sealants:
	1. Manufacturer:  Subject to compliance with requirements, provide products of one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.
	b. Eagle Bridges - Marathon Industries; 405.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-45.
	d. Mon-Eco Industries, Inc.; 44-05.
	e. Pittsburgh Corning Corporation; Pittseal 444.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Permanently flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 100 to plus 300 deg F.
	5. Color:  White or gray.
	6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.4 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:
	1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C 1136, Type I.
	2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C 1136, Type I.
	3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C 1136, Type II.


	2.5 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Manufacturer:  Subject to compliance with requirements, provide products of one of the following:
	a. ABI, Ideal Tape Division; 428 AWF ASJ.
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
	c. Compac Corporation; 104 and 105.
	d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

	2. Width:  3 inches.
	3. Thickness:  11.5 mils.
	4. Adhesion:  90 ounces force/inch in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  40 lbf/inch in width.
	7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

	B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	1. Manufacturer:  Subject to compliance with requirements, provide products of one of the following:
	a. ABI, Ideal Tape Division; 491 AWF FSK.
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
	c. Compac Corporation; 110 and 111.
	d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.

	2. Width:  3 inches.
	3. Thickness:  6.5 mils.
	4. Adhesion:  90 ounces force/inch in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  40 lbf/inch in width.
	7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.

	C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Manufacturer:  Subject to compliance with requirements, provide products of one of the following:
	a. ABI, Ideal Tape Division; 370 White PVC tape.
	b. Compac Corporation; 130.
	c. Venture Tape; 1506 CW NS.

	2. Width:  2 inches.
	3. Thickness:  6 mils.
	4. Adhesion:  64 ounces force/inch in width.
	5. Elongation:  500 percent.
	6. Tensile Strength:  18 lbf/inch in width.

	D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.
	1. Manufacturer:  Subject to compliance with requirements, provide products of one of the following:
	a. ABI, Ideal Tape Division; 488 AWF.
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
	c. Compac Corporation; 120.
	d. Venture Tape; 3520 CW.

	2. Width:  2 inches.
	3. Thickness:  3.7 mils.
	4. Adhesion:  100 ounces force/inch in width.
	5. Elongation:  5 percent.
	6. Tensile Strength:  34 lbf/inch in width.


	2.6 SECUREMENTS
	A. Bands:
	1. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M; 0.015 inch thick, 1/2 inch wide.
	2. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch wide.

	B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
	C. Wire:  0.080-inchnickel-copper alloy.

	2.7 PROTECTIVE SHIELDING GUARDS
	A. Protective Shielding Pipe Covers:
	1. Manufacturer:  Subject to compliance with requirements, provide products of one of the following:
	a. Engineered Brass Company.
	b. Insul-Tect Products Co.; a subsidiary of MVG Molded Products.
	c. McGuire Manufacturing.
	d. Plumberex.
	e. Truebro.
	f. Zurn Industries, LLC.

	2. Description:  Manufactured plastic wraps for covering plumbing fixture water supplies and trap and drain piping.  Comply with Americans with Disabilities Act (ADA) requirements.

	B. Protective Shielding Piping Enclosures:
	1. Manufacturer:  Subject to compliance with requirements, provide products of one of the following:
	a. Truebro; a brand of IPS Corporation.
	b. Zurn Industries, LLC.
	c. ProFlo
	d. Plumberex.

	2. Description:  Manufactured plastic enclosure for covering plumbing fixture hot- and cold-water supplies and trap and drain piping.  Comply with ADA requirements.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.
	B. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for heat tracing that apply to insulation.
	C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Coordinate clearance requirements with piping Installer for piping insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes a...
	B. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	C. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	D. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	E. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	F. Install multiple layers of insulation with longitudinal and end seams staggered.
	G. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	H. Keep insulation materials dry during application and finishing.
	I. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	J. Install insulation with least number of joints practical.
	K. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	L. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	M. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 2 inches o.c.
	a. For below-ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	N. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	O. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	P. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	Q. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Cleanouts.


	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with sleeve seal.  Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire-rated walls and partitions.
	1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-resistive joint sealers.

	F. Insulation Installation at Floor Penetrations:
	1. Pipe:  Install insulation continuously through floor penetrations.
	2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Section 078413 "Penetration Firestopping."


	3.5 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing.  Insulation application may begin on segments that have satisfactory test results.
	2. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	3. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, ...
	4. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to the next and hold in place with tie ...
	5. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or o...
	6. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, o...
	7. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	8. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services.  Reinforce the mastic with fabric-reinforcing mes...
	9. For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  Tape PVC covers to ...
	10. Stencil or label the outside insulation jacket of each union with the word "union."  Match size and color of pipe labels.

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape insulation at these connections by tapering it to and around ...
	D. Install removable insulation covers at locations indicated.  Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union long at least two times the insulation thickness over adjacent pipe insulation on each side of flange or union.  Secure flange cover in pl...
	3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie wire.  Extend insulation at least 2 inches ov...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.7 FIELD-APPLIED JACKET INSTALLATION
	A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied jackets.
	1. Draw jacket smooth and tight to surface with 2-inchoverlap at seams and joints.
	2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive.
	3. Completely encapsulate insulation with coating, leaving no exposed insulation.

	B. Where FSK jackets are indicated, install as follows:
	1. Draw jacket material smooth and tight.
	2. Install lap or joint strips with same material as jacket.
	3. Secure jacket to insulation with manufacturer's recommended adhesive.
	4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end joints.
	5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier mastic.

	C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints.  Seal with manufacturer's recommended adhesive.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.

	D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by insulation manufacturer.  Secure jack...

	3.8 FIELD QUALITY CONTROL
	A. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.9 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces, unless piping is subject to freezing.
	2. Underground piping conveying unheated fluids.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.10 INDOOR, aboveground PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:
	1. Insulation shall be one of the following:
	a. Fiberglass: 1 inch thick.
	b. Flexible Elastomeric:  1/2 inch thick.
	c. Insulation thicknesses shall be doubled for piping installed in non-conditioned spaces such as boiler rooms, attics, crawl spaces, tunnels, etc.


	B. Domestic Hot and Recirculated Hot Water:
	1. Insulation shall be one of the following:
	a. Fiberglass:
	1) 1-1/2” and smaller, 1 inch thick
	2) Larger than 1-1/2”, 1-1/2 inch thick

	b. Flexible Elastomeric:  1 inch thick.
	c. Insulation thicknesses shall be doubled for piping installed in non-conditioned spaces such as boiler rooms, attics, crawl spaces, tunnels, etc.


	C.  Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing Fixtures for People with Disabilities:
	1. All Pipe Sizes:  Insulation shall be one of the following:
	a. One-piece PVC, with 1/8” thickness, meeting the standards of ASTM E 84-07 with a flame spread/ 450 smoke index per the building code. Surfaces to be soft, smooth, non-absorbent, easy to clean U/V inhibited, antimicrobial, antifungal properties. Ins...
	b. Soft, resilient molded vinyl, with 1/8” minimum constant nominal wall thickness with internal ribs, UV resistant, which meets the requirements of ASTM D-635 burning characteristics.


	D. Floor Drains, Traps, and Sanitary Drain Piping within 15 Feet of Drain Receiving Condensate and Equipment Drain Water below 60 Deg F:
	1. All Pipe Sizes:  Insulation shall be one of the following:
	a. Fiberglass: 1” thick.
	b. Flexible Elastomeric:  3/4 inch thick.


	E. Domestic Water and Sanitary Waste Piping Where Heat Tracing Is Installed:
	1. All Pipe Sizes:  Insulation shall be:
	a. Flexible Elastomeric: 2 inches thick.
	b. Coordinate insulation thickness according to the piping system, piping  material, fluid being conveyed, and wattage of heat trace being provided as recommended by the heat trace manufacturer.



	3.11 INDOOR, UNDERground, PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:
	1. Insulation shall be one of the following:
	a. Fiberglass: 1 inch thick.
	b. Flexible Elastomeric:  1/2 inch thick.





	22 11 16.00 - Domestic Water Piping
	PART 1 -  GENERAL
	1.1 SUBMITTAL requirementS
	A. Product Data (PD):
	1. Provide product datasheets for all products specified under this section.



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Potable-water piping and components shall comply with NSF 14 and NSF 61.

	2.2 COPPER TUBE AND FITTINGS (Pipe size 4” and smaller)
	A. Hard Copper Tube:  ASTM B 88, Type LandType K water tube, drawn temper.
	B. Soft Copper Coil Tubing:  ASTM B 88, Type K water tube, drawn temper.
	C. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings.
	D. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.
	E. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.
	F. Copper Unions:
	1. MSS SP-123.
	2. Cast-copper-alloy, hexagonal-stock body.
	3. Ball-and-socket, metal-to-metal seating surfaces.
	4. Solder-joint or threaded ends.

	G. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. Mueller Streamline Co.
	b. Great Lakes Copper, LTD.
	c. Cerro Flow Products, LLC.

	H. Copper Pressure-Seal-Joint Fittings:
	1. Fittings for NPS 2 and Smaller:  Wrought-copper fitting with EPDM-rubber, O-ring seal in each end.
	2. Fittings for NPS 2-1/2 to NPS 4:  Cast-bronze or wrought-copper fitting with EPDM-rubber, O-ring seal in each end.

	I. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. Elkhart Products Corporation.
	b. NIBCO Inc.
	c. Viega.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:
	1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and asbestos free unless otherwise indicated.
	2. Full-face or ring type unless otherwise indicated.

	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Solder Filler Metals:  ASTM B 32, lead-free alloys.
	D. Flux:  ASTM B 813, water flushable.

	2.4 TRANSITION FITTINGS
	A. General Requirements:
	1. Same size as pipes to be joined.
	2. Pressure rating at least equal to pipes to be joined.
	3. End connections compatible with pipes to be joined.

	B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system fitting.
	C. Sleeve-Type Transition Coupling:  AWWA C219.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cascade Waterworks Manufacturing.
	b. Dresser, Inc.; Piping Specialties Products.
	c. Ford Meter Box Company, Inc. (The).
	d. JCM Industries.
	e. Romac Industries, Inc.
	f. Smith-Blair, Inc.; a Sensus company.
	g. Viking Johnson.


	D. Plastic-to-Metal Transition Fittings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Charlotte Pipe and Foundry Company.
	b. North American Pipe Corporation.
	c. Spears Manufacturing Company.

	2. Description:
	a. CPVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions.
	b. One end with threaded brass insert and one solvent-cement-socket or threaded end.


	E. Plastic-to-Metal Transition Unions:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Colonial Engineering, Inc.
	b. NIBCO Inc.
	c. Spears Manufacturing Company.

	2. Description:
	a. CPVC four-part union.
	b. Brass or stainless-steel threaded end.
	c. Solvent-cement-joint or threaded plastic end.
	d. Rubber O-ring.
	e. Union nut.



	2.5 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive insulating material.  Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Capitol Manufacturing Company; member of the Phoenix Forge Group.
	b. Central Plastics Company.
	c. Hart Industries International, Inc.
	d. Jomar International.
	e. Matco-Norca.
	f. McDonald, A. Y. Mfg. Co.
	g. Watts; a division of Watts Water Technologies, Inc.
	h. Wilkins; a Zurn company.

	2. Standard:  ASSE 1079.
	3. Pressure Rating:  125 psig minimum at 180 deg F
	4. End Connections:  Solder-joint copper alloy and threaded ferrous.

	C. Dielectric Flanges:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Capitol Manufacturing Company; member of the Phoenix Forge Group.
	b. Central Plastics Company.
	c. Matco-Norca.
	d. Watts; a division of Watts Water Technologies, Inc.
	e. Wilkins; a Zurn company.

	2. Standard:  ASSE 1079.
	3. Factory-fabricated, bolted, companion-flange assembly.
	4. Pressure Rating:  125 psig minimum at 180 deg F.
	5. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.

	D. Dielectric-Flange Insulating Kits:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Central Plastics Company.
	d. Pipeline Seal and Insulator, Inc.

	2. Nonconducting materials for field assembly of companion flanges.
	3. Pressure Rating:  150 psig.
	4. Gasket:  Neoprene or phenolic.
	5. Bolt Sleeves:  Phenolic or polyethylene.
	6. Washers:  Phenolic with steel backing washers.

	E. Dielectric Nipples:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Elster Perfection Corporation.
	b. Grinnell Mechanical Products; Tyco Fire Products LP.
	c. Matco-Norca.
	d. Precision Plumbing Products, Inc.
	e. Victaulic Company.

	2. Standard:  IAPMO PS 66.
	3. Electroplated steel nipple complying with ASTM F 1545.
	4. Pressure Rating and Temperature:  300 psig at 225 deg F.
	5. End Connections:  Male threaded or grooved.
	6. Lining:  Inert and noncorrosive, propylene.



	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Instal...
	B. Refer to manufacturers recommended installation instructions prior to installation of any piping system(s).
	C. If a non-plenum rated pipe material is found to pass through a plenum-rated ceiling immediately notify engineer of record prior to installation.
	D. Install copper tubing according to CDA's "Copper Tube Handbook."
	E. Braze all copper fitting connections on underground copper piping installations according to CDA's "Copper Tube Handbook."
	F. Install underground copper tube in PE encasement according to ASTM A 674 or AWWA C105/A21.5.
	G. Do not install domestic water piping within 6 inches of gas appliance vents or within 12 inches of any recessed light fixtures.
	H. Do not solder within 18 inches of plastic piping in the same waterline. Make all sweat connections prior to making plastic piping connections.
	I. Ensure no glues, solvents, sealants or chemicals come in contact with PEX tubing without prior permission from the tubing manufacturer.
	J. Protect plastic piping with sleeves where abrasion or cutting may occur.
	K. Use strike protectors where all domestic water piping penetrates a stud or joist and has the potential for being struck with a screw or nail.
	L. Install shutoff valve, strainer, backflow preventer, hose-end drain valve, pressure gage, and test tee with valve inside the building at each domestic water-service entrance.
	M. Install shutoff valve immediately upstream of each dielectric fitting.
	N. Install shutoff valves upstream and downstream of pressure-reducing valves.  If not expressly indicated on drawings, provide a valve and bypass piping around pressure-reducing valves.
	O. Rough-in domestic water piping for water-meter installation according to utility company's requirements.
	P. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	Q. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	R. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	S. Install piping to permit valve operations and servicing.
	T. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the system pressure rating used in applications below unless otherwise indicated.
	U. Install piping free of sags and bends.
	V. Install fittings for changes in direction and branch connections.  Do not bend piping unless allowable per manufacturers installation instructions.
	W. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	X. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	Y. Drawings indicate general arrangement of piping, fittings, and specialties.
	Z. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	AA. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	2. Plumbing Fixtures:  Cold- and hot-water-supply piping in sizes indicated, but not smaller than that required by plumbing code.
	3. Equipment:  Cold- and hot-water-supply piping as indicated, but not smaller than equipment connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for NPS 2-1/2 and larger.


	3.2 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. Soldered Joints for Copper Tubing:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	A. Pressure-Sealed Joints for Copper Tubing:  Join copper tube and pressure-seal fittings with tools recommended by fitting manufacturer.
	E. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service.  Join flanges with gasket and bolts according to ASME B31.9.
	F. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with materials of both piping systems.

	3.3 QUALITY ASSURANCE
	3.4 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Domestic Water Piping:
	1. Fittings for NPS 1-1/2 and Smaller:  Fitting-type coupling.
	2. Fittings for NPS 2 and Larger:  Sleeve-type coupling.

	C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller:  Plastic-to-metal transition fittings or unions.

	3.5 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric couplings, nipples, or unions.
	C. Dielectric Fittings for NPS 2-1/2 to NPS 4:  Use dielectric flanges, flange kits, or nipples.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger, support products, and installation in Section 220529.00 "Hangers and Supports for Plumbing Piping and Equipment."
	1. Vertical Piping:  MSS Type 8 or 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:
	a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	4. Base of Vertical Piping:  MSS Type 52, spring hangers.

	B. Support vertical piping and tubing at base and at each floor.
	C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	D. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller:  5 feet with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4:  6 feet with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2:  10 feet with 3/8-inch rod.
	4. NPS 2-1/2:  9 feet with 1/2-inch rod.
	5. NPS 3 to NPS 4:  10 feet with 1/2-inch rod.

	E. Install supports for vertical copper tubing every 10 feet.
	F. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.7 CONNECTIONS
	3.8 FIELD CONDITIONS
	A. Where new domestic water systems are required to be connected to existing domestic water systems, it is the contractor’s responsibility to verify the location, size, pressure, condition, and they shall verify that the existing domestic water system...
	B. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service a...
	1. Notify Architect, Construction Manager, and Owner no fewer than seven days in advance of proposed interruption of service.
	2. Do not proceed with interruption of water-distribution service without Architect's written permission.


	3.9 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Piping Inspections:
	a. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.
	b. During installation, notify authorities having jurisdiction at least one day before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction:
	1) Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing in after roughing in and before setting fixtures.
	2) Final Inspection:  Arrange for authorities having jurisdiction to observe tests specified in "Piping Tests" Subparagraph below and to ensure compliance with requirements.

	c. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or inspections, make required corrections and arrange for reinspection.
	d. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.

	2. Piping Tests:
	a. Fill domestic water piping.  Check components to determine that they are not air bound and that piping is full of water.
	b. Immediately drain system(s) following test if ambient air temperature has the possibility of dropping below 32 F.
	c. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of piping tested.
	d. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	e. Cap and subject piping to static water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow it to stand for four hours.  Leaks and loss in test pressure constitut...
	f. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	g. Prepare reports for tests and for corrective action required.



	3.10 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 50 ppm  of chlorine.  Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of chlorine.  Isolate and allow to stand for three hours.

	c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time.
	d. Repeat procedures if biological examination shows contamination.
	e. Submit water samples in sterile bottles to authorities having jurisdiction.


	B. Prepare and submit reports of purging and disinfecting activities.  Include copies of water-sample approvals from authorities having jurisdiction.
	C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.



	22 11 19.00 - Domestic Water Piping Specialties
	PART 1 -  GENERAL
	1.1 SUBMITTAL REQUIREMENTS
	A. Product Data:
	1. Provide product datasheets for all products specified under this section.
	2. Clearly state full load amps (FLA), voltages and model numbers on all submittals.


	1.2 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise indicated.


	PART 2 -  PRODUCTS
	2.1 VACUUM BREAKERS
	A. Hose-Connection Vacuum Breakers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Arrowhead Brass Products.
	b. Cash Acme; a division of Reliance Worldwide Corporation.
	c. Conbraco Industries, Inc.
	d. Legend Valve.
	e. MIFAB, Inc.
	f. Prier Products, Inc.
	g. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	h. Woodford Manufacturing Company; a division of WCM Industries, Inc.
	i. Zurn Industries, LLC; Plumbing Products Group; Light Commercial Products.
	j. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1011.
	3. Body:  Bronze, nonremovable, with manual drain.
	4. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7.
	5. Finish:  Chrome or nickel plated.

	B. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Ames Fire & Waterworks; a division of Watts Water Technologies, Inc.
	b. Cash Acme; a division of Reliance Worldwide Corporation.
	c. Conbraco Industries, Inc.
	d. FEBCO; a division of Watts Water Technologies, Inc.
	e. Rain Bird Corporation.
	f. Toro Company (The); Irrigation Div.
	g. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	h. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1001.
	3. Size:  NPS 1/4 to NPS 3, as required to match connected piping.
	4. Body:  Bronze.
	5. Inlet and Outlet Connections:  Threaded.
	6. Finish:  Rough bronze.

	C.  Pressure Vacuum Breakers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Ames Fire & Waterworks; a division of Watts Water Technologies, Inc.
	b. Conbraco Industries, Inc.
	c. FEBCO; a division of Watts Water Technologies, Inc.
	d. Flomatic Corporation.
	e. Toro Company (The); Irrigation Div.
	f. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	g. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1020.
	3. Operation:  Continuous-pressure applications.
	4. Pressure Loss:  5 psig maximum, through middle third of flow range.
	5. Accessories:
	a. Valves:  Ball type, on inlet and outlet.



	2.2 BACKFLOW PREVENTERS
	A. Intermediate Atmospheric-Vent Backflow Preventers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cash Acme; a division of Reliance Worldwide Corporation.
	b. Conbraco Industries, Inc.
	c. FEBCO; a division of Watts Water Technologies, Inc.
	d. Honeywell International Inc.
	e. Legend Valve.
	f. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	g. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1012.
	3. Operation:  Continuous-pressure applications.
	4. Body:  Bronze.
	5. Finish:  Chrome plated.

	B. Reduced-Pressure-Principle Backflow Preventers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Ames Fire & Waterworks; a division of Watts Water Technologies, Inc.
	b. Conbraco Industries, Inc.
	c. FEBCO; a division of Watts Water Technologies, Inc.
	d. Flomatic Corporation.
	e. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	f. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1013.
	3. Operation:  Continuous-pressure applications.
	4. Accessories:
	a. Valves NPS 2 and Smaller:  Ball type with threaded ends on inlet and outlet.
	b. Valves NPS 2-1/2 and Larger:  Outside-screw and yoke-gate type with flanged ends on inlet and outlet.
	c. Air-Gap Fitting:  ASME A112.1.2, matching backflow-preventer connection.


	C. Beverage-Dispensing-Equipment Backflow Preventers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Conbraco Industries, Inc.
	b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1022.
	3. Operation:  Continuous-pressure applications.
	4. Body:  Stainless steel.
	5. End Connections:  Threaded.

	D. Dual-Check-Valve Backflow Preventers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cash Acme; a division of Reliance Worldwide Corporation.
	b. Conbraco Industries, Inc.
	c. FEBCO; a division of Watts Water Technologies, Inc.
	d. Flomatic Corporation.
	e. Ford Meter Box Company, Inc. (The).
	f. Honeywell International Inc.
	g. Legend Valve.
	h. McDonald, A. Y. Mfg. Co.
	i. Mueller Co. Ltd.; a subsidiary of Mueller Water Products Inc.
	j. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	k. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

	2. Standard:  ASSE 1024.
	3. Operation:  Continuous-pressure applications.
	4. Body:  Bronze with union inlet.

	E. Carbonated-Beverage-Dispenser, Dual-Check-Valve Backflow Preventers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cash Acme; a division of Reliance Worldwide Corporation.
	b. Lancer Corporation.
	c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.

	2. Standard:  ASSE 1032.
	3. Operation:  Continuous-pressure applications.
	4. Body:  Stainless steel.
	5. End Connections:  Threaded.

	F. Hose-Connection Backflow Preventers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Conbraco Industries, Inc.
	b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
	c. Woodford Manufacturing Company; a division of WCM Industries, Inc.

	2. Standard:  ASSE 1052.
	3. Outlet Size:  Garden-hose thread complying with ASME B1.20.7.


	2.3 STRAINERS
	A. Y-Pattern Strainers:
	1. Pressure Rating:  125 psig minimum unless otherwise indicated.
	2. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger.
	3. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
	4. Screen:  Stainless steel with round perforations unless otherwise indicated.
	5. Perforation Size:
	a. Strainers NPS 2 and Smaller:  0.020 inch.
	b. Strainers NPS 2-1/2 to NPS 4:  0.045 inch.
	c. Strainers NPS 6 and Larger:  0.10 inch.

	6. Drain:  Pipe plug.


	2.4 HOSE BIBBS
	A. Hose Bibbs:
	1. Where applicable and possible, install all hose bibs 24”-30” above finish floor.
	2. Furnish to Owner, with receipt, one valve key for each key operated wall hydrant installed.
	3. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Prier Products, Inc.
	b. Watts Drainage Products.
	c. Woodford Manufacturing Company; a division of WCM Industries, Inc.
	d. Zurn Industries, LLC..
	e. Chicago Faucets.
	f. T&S Brass.



	2.5 WALL HYDRANTS
	A. Nonfreeze Wall Hydrants:
	1. Wall hydrants shall be equal to Woodford Model B-67 wall hydrant with chrome finish on brass casting with box and hinged, door. Conceal within interior partitions.
	2. Furnish to Owner, with receipt, one valve key for each key operated wall hydrant installed.
	3. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Josam Company.
	b. MIFAB, Inc.
	c. Prier Products, Inc.
	d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	e. Wade.
	f. Watts Water Technology.
	g. Woodford Manufacturing Company; a division of WCM Industries, Inc.
	h. Zurn Industries, LLC.

	4. Standard:  ASME A112.18.3M for concealed-outlet, self-draining wall hydrants.
	5. Pressure Rating:  125 psig.
	6. Operation:  Loose key.
	7. Casing and Operating Rods:  Of length required to match wall thickness.  Include wall clamps.
	8. Inlet:  NPS 3/4 or NPS 1.
	9. Outlet:  Concealed.
	10. Box:  Deep, flush mounted with cover.
	11. Box and Cover Finish:  Polished nickel bronze or chrome plated.
	12. Vacuum Breaker:
	a. Non-removable, manual-drain-type, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.

	13. Operating Keys(s):  One with each wall hydrant.

	B. Nonfreeze, Hot- and Cold-Water Wall Hydrants:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Josam Company.
	b. Prier Products, Inc.
	c. Smith Mfg. Co.; Division of Smith Industries, Inc.
	d. Wade.
	e. Watts Drainage Products.
	f. Woodford Manufacturing Company.
	g. Zurn Industries, LLC.

	2. Standard:  ASME A112.3M for concealed-outlet, self-draining wall hydrants.
	3. Pressure Rating:  125 psig.
	4. Operation:  Loose key.
	5. Casing and Operating Rods:  Of length required to match wall thickness.  Include wall clamps.
	6. Inlet:  NPS 3/4 or NPS 1.
	7. Outlet:  Concealed.
	8. Box:  Deep, flush mounted with cover.
	9. Box and Cover Finish:  Polished nickel bronze or chrome plated.
	10. Vacuum Breaker:
	a. Nonremovable, manual-drain-type, hose-connection vacuum breaker complying with ASSE 1011 or backflow preventer complying with ASSE 1052.
	b. Garden-hose thread complying with ASME B1.20.7 on outlet.

	11. Operating Keys(s):  One with each wall hydrant.

	C. Vacuum Breaker Wall Hydrants:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Prier Products, Inc.
	b. Jay R. Smith Mfg. Co.
	c. Watts Water Technologies.
	d. Woodford Manufacturing Company.
	e. Zurn Industries, LLC.

	2. Standard:  ASSE 1019, Type A or Type B.
	3. Type:  Freeze-resistant, automatic draining with integral air-inlet valve.
	4. Classification:  Type B, for automatic draining with hose removed or with hose attached and nozzle closed.
	5. Pressure Rating:  125 psig.
	6. Operation:  Loose key.
	7. Casing and Operating Rod:  Of length required to match wall thickness.  Include wall clamp.
	8. Inlet:  NPS 3/4.
	9. Outlet:  Exposed with garden-hose thread complying with ASME B1.20.7.


	2.6 ROOF HYDRANTS
	A. Non-Freeze roof hydrant shall be equal to Woodford Model SRH-MS, complete system with ¾” threaded hose bib, ASSE 1052 double check backflow preventer, and mounting hardware.
	B. Provide detailed operational information to owner on how to operate during winter to prevent from freezing.
	C. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Woodford.
	2. J.R.Smith.
	3. Zurn.
	4. Wade.
	5. Murdoch Manufacturing.


	2.7  DRAIN VALVES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Watts.
	b. Nibco.
	c. Apollo.

	B. Ball-Valve-Type, Hose-End Drain Valves:
	1. Standard:  MSS SP-110 for standard-port, two-piece ball valves.
	2. Pressure Rating:  400-psig minimum CWP.
	3. Size:  NPS 3/4.
	4. Body:  Copper alloy.
	5. Ball:  Chrome-plated brass.
	6. Seats and Seals:  Replaceable.
	7. Handle:  Vinyl-covered steel.
	8. Inlet:  Threaded or solder joint.
	9. Outlet:  Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap with brass chain.

	C. Stop-and-Waste Drain Valves:
	1. Standard:  MSS SP-110 for ball valves or MSS SP-80 for gate valves.
	2. Pressure Rating:  200-psig minimum CWP or Class 125.
	3. Size:  NPS 3/4.
	4. Body:  Copper alloy or ASTM B 62 bronze.
	5. Drain:  NPS 1/8 side outlet with cap.


	2.8 WATER-HAMMER ARRESTERS
	A. Water-Hammer Arresters:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. AMTROL, Inc.
	b. Josam Company.
	c. MIFAB, Inc.
	d. Precision Plumbing Products, Inc.
	e. Sioux Chief Manufacturing Company, Inc.
	f. Jay R. Smith Mfg. Co.
	g. Wade.
	h. Watts Water Technologies
	i. Zurn Industries, LLC.

	2. Standard:  ASSE 1010 or PDI-WH 201.
	3. Type:  Metal bellows or copper tube with piston.
	4. Size:  ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.


	2.9 ELECTRONIC TRAP-SEAL PRIMER SYSTEMS
	A. Trap-Seal Primer Systems:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. MIFAB, Inc.
	b. Precision Plumbing Products, Inc.
	c. Sioux Chief Manufacturing Company, Inc.
	d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	e. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.

	2. Standard:  ASSE 1044.
	3. Piping:  NPS 3/4, ASTM B 88, Type L; copper, water tubing.
	4. Cabinet:  Surface-mounted steel box with stainless-steel cover.
	5. Electric Controls:  24-hour timer, solenoid valve, and manual switch for 120-V ac power.
	a. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	6. Vacuum Breaker:  ASSE 1001.
	7. Size Outlets:  NPS 1/2.


	2.10  TRAP-SEAL PRIMER DEVICE
	A. Supply-Type, Trap-Seal Primer Device:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. MIFAB, Inc.
	b. Precision Plumbing Products, Inc.
	c. Sioux Chief Manufacturing Company, Inc.
	d. Jay R. Smith Mfg. Co.
	e. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.

	2. Standard:  ASSE 1018 or ASSE 1044.
	3. Pressure Rating:  125 psig minimum.
	4. Body:  Bronze.
	5. Inlet and Outlet Connections:  NPS 1/2 threaded, union, or solder joint.
	6. Gravity Drain Outlet Connection:  NPS 1/2 threaded or solder joint.
	7. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished.


	2.11  FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Flex-Hose Co., Inc.
	2. Flexicraft Industries.
	3. Flex Pression, Ltd.
	4. Flex-Weld Incorporated.
	5. Hyspan Precision Products, Inc.
	6. Mercer Gasket & Shim, Inc.
	7. Metraflex, Inc.
	8. Proco Products, Inc.
	9. TOZEN Corporation.
	10. Unaflex.Universal Metal Hose; a Hyspan company.

	B. Stainless-Steel-Hose Flexible Connectors:  Corrugated-stainless-steel tubing with stainless-steel wire-braid covering and ends welded to inner tubing.
	1. Working-Pressure Rating:  Minimum 200 psig.
	2. End Connections NPS 2 and Smaller:  Threaded steel-pipe nipple.
	3. End Connections NPS 2-1/2 and Larger:  Flanged steel nipple.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install backflow preventers in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination.  Comply with authorities having jurisdiction.
	1. Locate backflow preventers in same room as connected equipment or system.
	2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and pipe-to-floor drain.  Locate air-gap...
	3. Do not install bypass piping around backflow preventers.

	B. Install water pressure regulators with inlet and outlet shutoff valves and bypass with memory-stop balancing valve.  Install pressure gages on inlet and outlet.
	C. Install water-control valves with inlet and outlet shutoff valves and bypass with globe valve.  Install pressure gages on inlet and outlet.
	D. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve, solenoid valve, and pump.
	E.  Install draining-type post hydrants with 1 cu. yd. of crushed gravel around drain hole.  Set post hydrants in 12”x12”x12” concrete.
	F. Set nonfreeze, nondraining-type post hydrants in concrete.
	G. Install water-hammer arresters in water piping according to PDI-WH 201.
	H.  Install trap-seal primer systems with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust system for proper flow.
	I.  Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for proper flow.



	22 11 23.00 - Domestic Water Pumps
	PART 1 -  GENERAL
	1.1 SUBMITTAL requirementS
	A. Product Data:
	1. Provide product datasheets for all products specified under this section.  Include rated capacities, operating characteristics, furnished specialties, and accessories.


	1.2 General Requirements:
	A. Design point on pump curve shall yield a minimum tangential slope of -1:1.
	B. The impeller curve shall be continuously rising throughout the range contained within its efficiency curve
	C. The peak of the impeller curve at maximum total head shall be a minimum of 10% above the scheduled total design head.


	PART 2 -  PRODUCTS
	2.1 in-line, sealless centrifugal pumps
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering pumps which may be incorporated in the work include the following::
	1. Armstrong Pumps Inc.
	2. Bell & Gossett; ITT Corporation.
	3. Grundfos
	4. TACO Incorporated.

	B. Description:  Factory-assembled and -tested, in-line, close-coupled, canned-motor, sealless, overhung-impeller centrifugal pumps.
	C. Pump Construction:
	1. Pump and Motor Assembly:  Hermetically sealed, replaceable-cartridge type with motor and impeller on common shaft and designed for installation with pump and motor shaft horizontal.
	2. Casing:  Bronze, with threaded or companion-flange connections.
	3. Impeller:   Lead free brass.
	4. Motor:  Single speed, unless otherwise indicated.

	D. Capacities and Characteristics:
	1. Minimum Working Pressure:  125 psig.
	2. Maximum Continuous Operating Temperature:  220 deg F.
	3. Pump Control:   Thermostat, .


	2.2 IN-LINE, WET ROTOR PUMPS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering pumps which may be incorporated in the work include the following:
	1. Armstrong Pumps Inc.
	2. Bell & Gossett.
	3. Grundfos.
	4. TACO Inc.

	B. Description:  Factory-assembled and -tested, in-line, wet rotor, system lubricated, canned-motor pumps.
	C. Pump Construction:
	1. Pump and Motor Assembly:  Self-lubricating, replaceable-cartridge type and designed for horizontal installation.
	2. Casing:  Lead free bronze .
	3. Impellor:  Plastic
	4. Shaft:  Ceramic
	5. Bearings:  Carbon

	D. Capacities and Characteristics:
	1. Minimum Working Pressure:  125 psig.
	2. Maximum Continuous Operating Temperature:  220 deg. F.
	3. Pump Control:  Thermostat  .


	2.3 CONTROLS
	A. Thermostats:  Electric; adjustable for control of hot-water circulation.
	1. Type:  Surface mounted temperature sensor, for installation on hot water recirculating piping.
	2. Type:  Water-immersion temperature sensor, for installation in an interlocked storage tank.
	3. Range:  40 to 180 deg F.
	4. Enclosure:  Weatherproof enclosure.
	5. Operation of Pump:  On or off.
	6. Power Requirement:  Line voltage.
	7. Settings:
	a. For 140 deg F hot water systems, start pump at 135 deg F and stop pump at 140 deg F.

	8. Provide equal to Honeywell L4006H



	PART 3 -  EXECUTION
	3.1 PUMP INSTALLATION
	A. Examine roughing-in of domestic-water-piping system to verify actual locations of connections before pump installation.
	A. Install equipment and all accessories in accordance with manufacturer's installation instructions.
	B. Comply with HI 1.4.
	C. Install in-line, sealless centrifugal pumps with shaft horizontal unless otherwise indicated.
	D. Install thermostats in hot-water return piping.

	3.2 connections
	A. Install piping adjacent to pumps to allow service and maintenance.
	B. Connect domestic water piping to pumps.
	1. Provide unions and shutoff valves on each side of the pump. Provide check and balancing valves. Provide strainer upstream of the pump and downstream of the shutoff valve.
	2. Install pressure and temperature gage connectors at suction and discharge of each pump.

	C. Connect  thermostats,    to pumps that they control.

	3.3 ADJUSTING
	A. Adjust domestic water pumps to function smoothly and lubricate as recommended by manufacturer.
	B. Adjust initial temperature set points.
	C. Set field-adjustable switches and circuit-breaker trip ranges as indicated.



	22 13 16.00 - Drain, Waste, and Vent Piping
	PART 1 -  GENERAL
	1.1 SUBMITTAL RequirementS
	1. Provide product datasheets for all products specified under this section.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. This specification is intended to include, but not limited to, sanitary, storm, and vent systems as they apply to the drain, waste, and vent piping products.
	B. Components and installation shall be capable of withstanding the following minimum working pressure unless otherwise indicated:
	1. DWV Piping:  10-foot head of water.

	C. Plastics Piping Systems Components and Related Materials shall comply with NSF/ANSI 14, for plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping. Piping materi...
	D. Cast-iron DWV pipe and fittings shall be certified NSF and shall be marked with the trademark of the Cast Iron Soil Pipe Institute.

	2.2 PIPING MATERIALS
	2.3 PVC PIPE AND FITTINGS
	A. Solid-Wall, Schedule 40 PVC Pipe:  ASTM D 2665 and ASTM D 1785 DWV pipe.
	B. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 2665, DWV patterns and to fit Schedule 40 pipe.
	C. Adhesive Primer:  ASTM F 656.
	D. Solvent Cement:  ASTM D 2564.
	E. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Charlotte Pipe and Foundry Corporation.
	2. North American Pipe Corporation.
	3. Spears Manufacturing Company.

	F. For PVC piping in utilized in HVAC plenums: Fire Barrier Plenum Wrap; ASTM E84. NFPA 262 (UL 910).

	2.4 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings: ASTM A 74, Service   class(es).
	B. Gaskets: ASTM C 564, rubber.
	C. Gaskets:  ASTM C 564, rubber.
	D. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Charlotte Pipe and Foundry Corporation.
	2. AB&I Foundry/ McWane, Inc.
	3. Tyler Pipe/ McWane, Inc.


	2.5 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 888, ASME B16.12, and CISPI 301.
	B. Standard Hubless-Piping Couplings:
	1. Standards:  ASTM C 1277 and CISPI 310.
	2. Description:  Stainless-steel corrugated shield with (4) stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

	C. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Charlotte Pipe and Foundry Corporation.
	2. AB&I Foundry/ McWane, Inc.
	3. Tyler Pipe/ McWane, Inc.
	4. ANACO-Husky.
	5. http://www.specagent.com/LookUp/?uid=123456823627&mf=04&src=wdFernco Inc.
	6. MIFAB, inc.


	2.6 COPPER TUBE AND FITTINGS
	A. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint fittings.
	B. Hard Copper Tube: ASTM B 306, Type DWV, copper fittings, and soldered joints.
	A. Hard Copper Tube: ASTM B 88, Type-M, copper fittings, and soldered joints for force-main piping.
	B. Hard Copper Tube: ASTM B 88, Type-M, copper fittings, and soldered joints.
	C. Copper Flanges:  ASME B16.24, Class 150, cast copper with solder-joint end.
	1. Flange Gasket Materials:  ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-inch maximum thickness unless thickness or specific material is indicated.
	2. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.

	D. Solder:  ASTM B 32, lead free with ASTM B 813, water-flushable flux.
	E. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Mueller Streamline Co.
	2. Great Lakes Copper, LTD.
	3. Cerro Flow Products, LLC.


	2.7 STAINLESS-STEEL PIPE AND FITTINGS
	A. Pipe and Fittings:  Type 316/316L, ASME A112.3.1, drainage pattern with socket and spigot ends.
	B. Internal Sealing Rings:  Elastomeric gaskets shaped to fit socket groove.
	C. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Zurn Industries, LLC.
	2. Blucher/Watts Water Technologies, inc.
	3. Josam Company.


	2.8 SPECIALTY PIPE FITTINGS
	A. Transition Couplings:
	1. General Requirements:  Fitting or device for joining piping with small differences in OD's or of different materials.  Include end connections same size as and compatible with pipes to be joined.
	2. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system fitting.
	3. Shielded, Nonpressure Transition Couplings:
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) ANACO-Husky.
	2) http://www.specagent.com/LookUp/?uid=123456823627&mf=04&src=wdFernco Inc.
	3) MIFAB, inc.

	b. Standard:  ASTM C 1460.
	c. Description:  Elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.


	B. Dielectric Fittings:
	1. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive insulating material.  Include end connections compatible with pipes to be joined.
	2. Dielectric Unions:
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Spears Manufacturing Company.
	2) Watts Water Technologies, Inc.
	3) Zurn Industries, LLC.

	b. Description:
	1) Standard:  ASSE 1079.
	2) Pressure Rating:  125 psig minimum at 180 deg F.
	3) End Connections:  Solder-joint copper alloy and threaded ferrous.


	3. Dielectric Flanges:
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Spears Manufacturing Company.
	2) Watts Water Technologies, Inc.
	3) Zurn Industries, LLC.

	b. Description:
	1) Standard:  ASSE 1079.
	2) Factory-fabricated, bolted, companion-flange assembly.
	3) Pressure Rating:  125 psig minimum at 180 deg F.
	4) End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	4. Dielectric-Flange Insulating Kits:
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Advance Products & Systems, Inc.
	2) Calpico, Inc.
	3) Central Plastics Company.

	b. Description:
	1) Nonconducting materials for field assembly of companion flanges.
	2) Pressure Rating:  150 psig.
	3) Gasket:  Neoprene or phenolic.
	4) Bolt Sleeves:  Phenolic or polyethylene.
	5) Washers:  Phenolic with steel backing washers.


	5. Dielectric Nipples:
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Grinnell Mechanical Products.
	2) Matco-Norca, Inc.
	3) Precision Plumbing Products, Inc.

	b. Description:
	1) Standard:  IAPMO PS 66
	2) Electroplated steel nipple.
	3) Pressure Rating:  300 psig at 225 deg F.
	4) End Connections:  Male threaded or grooved.
	5) Lining:  Inert and noncorrosive, propylene.





	PART 3 -  EXECUTION
	3.1 PROJECT CONDITIONS
	A. Where new sanitary and/or storm sewers are required to be connected to existing sewer(s), it is the contractor’s responsibility to verify the location, size, invert elevation, and condition of sewer. To avoid a misconnection of system types, the co...
	B. Interruption of Existing Sanitary Waste Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirement...
	1. Notify Architect, Construction Manager, and Owner no fewer than seven days in advance of proposed interruption of sanitary waste service.
	2. Do not proceed with interruption of sanitary waste service without Architect's written permission.


	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. ...
	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Slope piping according to local codes.
	F. Install piping free of sags and bends.
	G. Install piping to allow application of insulation.
	H. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal...
	I. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer'...
	J. Collect vent piping where practical so roof will be penetrated a minimum number of times.  Vent sizes and heights above roof shall be per the Plumbing Code in force.  Vents penetrating roofs shall be flashed with 4 lb. sheet lead.  Vents shall not ...
	K. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	L. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
	M. Install aboveground PVC piping according to ASTM D 2665.
	N. Install underground PVC piping according to ASTM D 2321.
	O. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	P. PVC piping shall not be installed in plenum spaces.  Coordinate plenum ceiling locations with engineer of record and HVAC contractor prior to bid submission.

	3.3 JOINT CONSTRUCTION
	A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.
	1. Cast iron coupling for joining hubless cast iron pipe shall consist of neoprene gasket produced and labeled as ASTM C 564, cast iron clamps produced and labeled as ASTM A 48 and stainless steel bolts and nuts produced and labeled as ANSI B18.2.1 an...

	B. Join copper tube and fittings with soldered joints according to ASTM B 828.  Use ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.
	C. Plastic, Nonpressure-Piping, Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.  Solvent cements shall conform to ASTM D 2665.
	2. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes.
	3. Primers conforming to ASTM F 656 shall be applied to all joint surfaces.
	4. Solvent cement conforming to ASTM D 2564 shall be applied to all joint surfaces.  The joint shall be made while the cement is wet and shall be in accordance with ASTM D 2855.


	3.4 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:
	1. Install transition couplings at joints of piping with small differences in OD's.
	2. In DWV piping:  4-band, shielded, non-pressure transition couplings.

	B. Dielectric Fittings:
	1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	2. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric nipples or unions.
	3. Dielectric Fittings for NPS 2-1/2 to NPS 4:  Use dielectric flanges, flange kits, or nipples.


	3.5 CONNECTIONS
	A. Use transition fitting to join dissimilar piping materials.
	B. Connect drainage and vent piping to the following:
	1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if indicated and union for each connection.  Use flanges instead of unions for connections NPS 2-1/2 and larger.

	C. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	D. Make connections according to the following unless otherwise indicated:
	1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection to each piece of equipment.


	3.6 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside leaders on completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, but not less than 10-foot head of water.  From 15 mi...
	4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.  Plug vent-stack openings on roof and building drains where they leave building.  Int...
	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.


	3.7 CLEANING AND PROTECTION
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.
	D. Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.  Coordinate final color with Architect and/or Owner’s Representative.

	3.8 PIPING SCHEDULE
	A. Aboveground, DWV piping not installed within an HVAC plenum shall be any of the following:
	1. Solid-wall, Schedule 40 PVC pipe, PVC socket fittings, and solvent-cemented joints.
	2. Hubless, cast-iron soil pipe and fittings; hubless-piping couplings; and coupled joints.
	3. Copper DWV tube, copper drainage fittings, and soldered joints.

	B. Aboveground, DWV piping installed within an HVAC plenum shall be any of the following:
	1. Hubless, cast-iron soil pipe and fittings; hubless-piping couplings; and coupled joints.
	2. Fire-wrapped, Solid-wall, Schedule 40 PVC pipe, PVC socket fittings, and solvent-cemented joints.
	3. Copper DWV tube, copper drainage fittings, and soldered joints.

	C. Aboveground, DWV piping shall be:
	1. Hubless, cast-iron soil pipe and fittings; hubless-piping couplings; and coupled joints.
	2. Type “M” hard copper tube, Type M; copper pressure fittings; and soldered joints.
	3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.




	22 13 19.00 - Sanitary Waste Piping Specialties
	PART 1 -  GENERAL
	1.1 SUBMITTAL RequirementS
	A. Product Data (PD):
	1. Provide product datasheets for all products specified under this section.
	2. Clearly state model numbers on all submittals.



	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Exposed Cleanouts:
	1. Cast-iron Exposed Cleanouts:
	a. Standard:  ASME A112.36.2M for cast iron cleanout.
	b. Provide product equal to Zurn ZN1400 cleanout with Dura-Coated cast iron body with gas and watertight ABS tapered thread plug.
	c. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	2) Watts Drainage Products Inc.
	3) Zurn Industries, LLC.


	2. PVC Exposed Cleanouts:
	a. Standard:  ASME A112.36.2M for PVC cleanout.
	b. Provide product equal to Zurn CO2410 cleanout body and plug watertight PVC tapered thread plug.
	c. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Oatey.
	2) Sioux Chief Manufacturing Company, Inc.
	3) Zurn Industries, LLC.



	B. Floor Cleanouts:
	1. Cast-iron Floor Cleanouts:
	a. Standard:  ASME A112.36.2M for adjustable housing cleanout.
	b. Provide product equal to Zurn ZN1400-BZ adjustable floor cleanout, Dura-Coated cast iron body with gas and watertight ABS tapered thread plug and round scoriated secured top in nickel bronze adjustable to finish floor.
	c. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	2) Watts Drainage Products Inc.
	3) Zurn Industries, LLC.


	2. PVC Floor Cleanouts:
	a. Provide product equal to Zurn EZC 6” top, adjustable PVC floor cleanout, solvent weld body, with gas and water tight ABS tapered plug and top assembly, round light duty scoriated cover in nickel bronze.
	b. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Oatey.
	2) Sioux Chief Manufacturing Company, Inc.
	3) Zurn Industries, LLC.


	3. Provide carpet markers on all floor cleanouts installed below carpeted floors.

	C. Wall Cleanouts:
	1. Cast-iron Wall Cleanouts:
	a. Standard:  ASME A112.36.2M.  Include wall access.
	b. Provide product equal to Zurn Z1445 cleanout body and plug complete with square wall access panel and frame equal to Zurn Z1460, smooth, stainless steel panel secured to frame, set flush to finish wall plane, complete with securing lugs.
	c. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	2) Watts Drainage Products Inc.
	3) Zurn Industries, LLC.


	2. PVC Wall Cleanouts:
	a. Standard:  ASME A112.36.2M.  Include wall access.
	b. Provide product equal to Zurn CO-2411 cleanout body and plug complete with square wall access panel and frame equal to Zurn Z1460, smooth, stainless steel panel secured to frame, set flush to finish wall plane, complete with securing lugs.
	c. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Oatey.
	2) Sioux Chief Manufacturing Company, Inc.
	3) Zurn Industries, LLC.




	2.2 FLOOR DRAINS
	A. Cast-iron Floor Drains:
	1. Standard:  ASME A112.6.3.
	2. Refer to schedule on drawings for manufacturer and model number(s).  If a load rating is not scheduled provide a heavy duty ‘Class E’ load rating.
	3. All floor drains located in rooms with tile floors shall be provided with manufacturer’s standard square grate.
	4. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	b. Watts Drainage Products Inc.
	c. Zurn Industries, LLC.


	B. PVC Floor Drains:
	1. Standard:  ASME A112.6.3.
	2. Refer to schedule on drawings for manufacturer and model number(s).  If a load rating is not scheduled provide a heavy duty ‘Class E’ load rating.
	3. All floor drains located in rooms with tile floors shall be provided with manufacturer’s standard square grate.
	4. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Oatey.
	2) Sioux Chief Manufacturing Company, Inc.
	3) Zurn Industries, LLC.



	2.3 FLOOR SINKS
	A. Cast-iron Floor Sinks:
	1. Standard:  ASME A112.6.7.
	2. Refer to schedule on drawings for manufacturer and model number(s).  If a load rating is not scheduled provide a heavy duty ‘Class E’ load rating.
	3. All floor drains located in rooms with tile floors shall be provided with manufacturer’s standard square grate.
	4. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	b. Watts Drainage Products Inc.
	c. Zurn Industries, LLC.


	B. PVC Floor Sinks:
	1. Standard:  ASME A112.6.7.
	2. Refer to schedule on drawings for manufacturer and model number(s).  If a load rating is not scheduled provide a heavy duty ‘Class E’ load rating.
	3. All floor drains located in rooms with tile floors shall be provided with manufacturer’s standard square grate.
	4. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Oatey.
	b. Sioux Chief Manufacturing Company, Inc.
	c. Zurn Industries, LLC.



	2.4 linear trench drains
	A. HDPE Linear Trench Drains:
	1. Standard:  ASME A112.6.3.
	2. Refer to schedule on drawings for manufacturer and model number(s).  If a load rating is not scheduled provide a heavy duty ‘Class E’ load rating.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	b. Watts Drainage Products Inc.
	c. Zurn Industries, LLC.



	2.5 additional REQUIREMENTS
	A. If not expressly specified, the following drainage specialty products shall be equipped with and include, but are not limited to:
	1. Floor Drains:
	a. Membrane clamp.
	b. Adjustable collar with weep holes.
	c. Structural deck drain stabilizer.
	d. Trap primer connection.
	e. Heavy-duty slotted grate.

	2. Floor Sinks:
	a. Membrane clamp.
	b. Anchor flange with weep holes and clamp collar.
	c. Stabilizer assembly.
	d. Trap primer connection.
	e. Sediment bucket.
	f. Heavy-duty slotted grate.

	3. Linear Trench Drains:
	a. Concrete encasement.
	b. Sidewall extensions.
	c. Heavy-duty slotted grate.
	d. Heavy-Duty Galvanized Carbon Steel Frame Assembly
	e. Catch basin(s).



	2.6 MECHANICAL TRAP SEALS
	A. Provide an elastomeric, mechanical trap guard device which utilizes a normally closed seal to prevent evaporation of the trap seal and also prevents sewer gases from backing up to habitable areas.

	2.7 ROOF FLASHING ASSEMBLIES
	A. Roof Flashing Assemblies:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Acorn Engineering Company; Elmdor/Stoneman Div.
	b. Thaler Metal Industries Ltd.
	c. ProSet Systems Inc.
	d. Josam Company; Josam Div.
	e. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	f. Tyler Pipe; Wade Div.
	g. Watts Drainage Products Inc.
	h. Zurn Plumbing Products Group; Light Commercial Operation.
	i. Zurn Plumbing Products Group; Specification Drainage Operation.


	B. Description:  Manufactured assembly made of 4.0-lb/sq. ft., 0.0625-inch-thick, lead flashing collar and skirt extending at least 6 inches from pipe, with galvanized-steel boot reinforcement and counterflashing fitting.
	C. Frost-Resistant Vent Caps:  Install frost-resistant vent caps on each vent pipe passing through roof, and elsewhere where indicated.  Maintain 1" clearance between vent pipe and roof substrate.  Coordinate vent penetrations with HVAC equipment.  Ma...

	2.8 THROUGH-PENETRATION FIRESTOP ASSEMBLIES
	A. Through-Penetration Firestop Assemblies:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 3M.
	b. Hilti, North America.
	c. ProSet Systems Inc.

	2. Standard:  UL 1479 assembly of sleeve and stack fitting with firestopping plug.
	3. Size:  Same as connected soil, waste, or vent stack.
	4. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing flange on one end for installation in cast-in-place concrete slabs.
	5. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene O-ring at base and gray-iron plug in thermal-release harness.  Include PVC protective cap for plug.


	2.9 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. No-hub Cast Iron Soil Pipe Fitting Restraints
	1. Description: CISPI Designation 301-12, large diameter no-hub cast iron fittings, over 4 inches (102 mm) in size, shall be provided with supplemental support to minimize the risk of joints separation under high thrust conditions. Auxiliary restraint...
	2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. HOLDRITE
	b. EBAA Iron, Inc.
	c. Romac Industries, inc.


	B. Open Hub Drains:
	1. Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where required, increaser fitting joined with ASTM C 564, rubber gaskets.
	2. Size:  Same as connected waste piping with increaser fitting of size indicated.

	C. Floor-Drain, Trap-Seal Primer Fittings:
	1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve connection.
	2. Size:  Same as floor drain outlet with NPS 1/2 side inlet.

	D. Air-Gap Fittings:
	1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	2. Body:  Bronze or cast iron.
	3. Inlet:  Opening in top of body.
	4. Outlet:  Larger than inlet.
	5. Size:  Same as connected waste piping and with inlet large enough for associated indirect waste piping.

	E. Sleeve Flashing Device:
	1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms sleeve for pipe floor penetrations of floor membrane.  Include galvanized-steel pipe extension in top of fitting that will extend 1 inch above finished floor and galvan...
	2. Size:  As required for close fit to riser or stack piping.

	F. Stack Flashing Fittings:
	1. Description:  Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, and with threaded or hub top for extending vent pipe.
	2. Size:  Same as connected stack vent or vent stack.

	G. Expansion Joints:
	1. Standard:  ASME A112.21.2M.
	2. Body:  Cast iron with bronze sleeve, packing, and gland.
	3. End Connections:  Matching connected piping.
	4. Size:  Same as connected soil, waste, or vent piping.


	2.10 FLASHING MATERIALS
	A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights and thicknesses, unless otherwise indicated:
	1. General Use:  4.0-lb/sq. ft., 0.0625-inch thickness.
	2. Vent Pipe Flashing:  3.0-lb/sq. ft., 0.0469-inch thickness.
	3. Burning:  6-lb/sq. ft., 0.0938-inch thickness.

	B. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless otherwise indicated:
	1. General Applications:  12 oz./sq. ft..
	2. Vent Pipe Flashing:  8 oz./sq. ft..

	C. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch minimum thickness, unless otherwise indicated.  Include G90 hot-dip galvanized, mill-phosphatized finish for painting if indicated.
	D. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
	E. Fasteners:  Metal compatible with material and substrate being fastened.
	F. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation; matching or compatible with material being installed.
	G. Solder:  ASTM B 32, lead-free alloy.
	H. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
	4. Locate at base of each vertical soil and waste stack.

	B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	D. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	1. Position floor drains for easy access and maintenance.
	2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set with grates depressed according to the following drainage area radii:
	a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-inch total depression.
	b. Radius, 30 to 60 Inches:  Equivalent to 1 percent slope.
	c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-inch total depression.

	3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.  Maintain integrity of waterproof membranes where penetrated.
	4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	E. Install trench drains at low points of surface areas to be drained.  Set grates of drains flush with finished surface, unless otherwise indicated. Trench drains shall be provided a minimum 6-inch reinforced concrete encasement at 5000 psi around al...
	F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	H. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	1. Exception:  Fitting may be omitted if trap has trap-seal primer connection.
	2. Size:  Same as floor drain inlet.

	I. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	J. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	K. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.

	3.2  FLASHING INSTALLATION
	A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.  Join flashing according to the following if required:
	1. Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or thicker.  Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner.
	2. Copper Sheets:  Solder joints of copper sheets.

	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches, and skirt or flange extending at least 8 inches around pipe.
	2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around sleeve.
	3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around specialty.

	C. Set flashing on floors and roofs in solid coating of bituminous cement.
	D. Secure flashing into sleeve and specialty clamping ring or device.
	E. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, according to Section 076200 "Sheet Metal Flashing and Trim."
	F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron sleeve having calking recess.
	G. Fabricate and install flashing and pans, sumps, and other drainage shapes.



	22 16 13.00 - Natural-Gas Piping
	PART 1 -  GENERAL
	1.1 SUBMITTAL RequirementS
	A. Product Data:
	1. Provide product datasheets for all products specified under this section.
	2. Clearly state all model numbers on all submittals.



	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	4. Press-Connect fittings: Carbon steel, cold-pressed, ANSI LC4/CSA 6.32
	5. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	a. Material Group:  1.1.
	b. End Connections:  Threaded or butt welding to match pipe.
	c. Lapped Face:  Not permitted underground.
	d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-wound metal gaskets.
	e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless steel underground.

	6. Protective Coating for Underground Piping:  Factory-applied, three-layer coating of epoxy, adhesive, and PE.
	a. Joint Cover Kits:  Epoxy paint, adhesive, and heat-shrink PE sleeves.



	2.2 PIPING SPECIALTIES
	A. Appliance Flexible Connectors:
	1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24.
	2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69.
	3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75.
	4. Corrugated stainless-steel tubing with polymer coating.
	5. Operating-Pressure Rating:  0.5 psig.
	6. End Fittings:  Zinc-coated steel.
	7. Threaded Ends:  Comply with ASME B1.20.1.
	8. Maximum Length:  72 inches.

	B. Quick-Disconnect Devices:  Comply with ANSI Z21.41.
	1. Copper-alloy convenience outlet and matching plug connector.
	2. Nitrile seals.
	3. Hand operated with automatic shutoff when disconnected.
	4. For indoor or outdoor applications.
	5. Adjustable, retractable restraining cable.

	C. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.3 JOINING MATERIALS
	A. Joint Compound and Tape:  Suitable for natural gas.
	B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	C. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F complying with AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is applied in various services.
	B. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33.
	1. CWP Rating:  125 psig.

	C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with ASME B16.38.
	1. CWP Rating:  125 psig.

	D. One-Piece, Bronze Ball Valve with Bronze Trim:  MSS SP-110.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. BrassCraft Manufacturing Company; a Masco company.
	b. Conbraco Industries, Inc.; Apollo Div.
	c. Lyall, R. W. & Company, Inc.
	d. McDonald, A. Y. Mfg. Co.
	e. Perfection Corporation; a subsidiary of American Meter Company.

	2. Body:  Bronze, complying with ASTM B 584.
	3. Ball:  Chrome-plated brass.
	4. Stem:  Bronze; blowout proof.
	5. Seats:  Reinforced TFE; blowout proof.
	6. Packing:  Separate packnut with adjustable-stem packing threaded ends.
	7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	8. CWP Rating:  600 psig.
	9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.

	E. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. BrassCraft Manufacturing Company; a Masco company.
	b. Conbraco Industries, Inc.; Apollo Div.
	c. Lyall, R. W. & Company, Inc.
	d. McDonald, A. Y. Mfg. Co.
	e. Perfection Corporation; a subsidiary of American Meter Company.

	2. Body:  Bronze, complying with ASTM B 584.
	3. Ball:  Chrome-plated bronze.
	4. Stem:  Bronze; blowout proof.
	5. Seats:  Reinforced TFE; blowout proof.
	6. Packing:  Threaded-body packnut design with adjustable-stem packing.
	7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	8. CWP Rating:  600 psig.
	9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.


	2.5 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive insulating material.  Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Hart Industries International, Inc.
	d. Jomar International Ltd.
	e. Matco-Norca, Inc.
	f. McDonald, A. Y. Mfg. Co.
	g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	h. Wilkins; a Zurn company.

	2. Description:
	a. Standard:  ASSE 1079.
	b. Pressure Rating:  125 psig minimum at 180 deg F.
	c. End Connections:  Solder-joint copper alloy and threaded ferrous.


	C. Dielectric Flanges:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Matco-Norca, Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Wilkins; a Zurn company.

	2. Description:
	a. Standard:  ASSE 1079.
	b. Factory-fabricated, bolted, companion-flange assembly.
	c. Pressure Rating:  125 psig minimum at 180 deg F.
	d. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	D. Dielectric-Flange Insulating Kits:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Central Plastics Company.
	d. Pipeline Seal and Insulator, Inc.

	2. Description:
	a. Nonconducting materials for field assembly of companion flanges.
	b. Pressure Rating:  150 psig.
	c. Gasket:  Neoprene or phenolic.
	d. Bolt Sleeves:  Phenolic or polyethylene.
	e. Washers:  Phenolic with steel backing washers.



	2.6 LABELING AND IDENTIFYING
	A. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metal...


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Close localized appliance and equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Comply with all local utility authorities and NFPA 54 for installation and purging of natural-gas piping.

	3.2 OUTDOOR PIPING INSTALLATION
	A.  Steel Piping with Protective Coating:
	1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
	2. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.
	3. Replace pipe having damaged PE coating with new pipe.


	3.3 INDOOR PIPING INSTALLATION
	A. Install piping free of sags and bends.
	B. Install fittings for changes in direction and branch connections.
	C. Verify final equipment locations for roughing-in.
	D. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	E. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	F. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected pipe.  Install with space below bottom of drip t...
	G. Concealed Location Installations:  Except as specified below, install concealed natural-gas piping and piping installed under the building in containment conduit constructed of steel pipe with welded joints.  Install a vent pipe from containment co...
	1. Above Accessible Ceilings:  Natural-gas piping, fittings, valves, and regulators may be installed in accessible spaces without containment conduit.
	2. In Floors:  Install natural-gas piping with welded or brazed joints and protective coating in cast-in-place concrete floors.  Cover piping to be cast in concrete slabs with minimum of 1-1/2 inches of concrete.  Piping may not be in physical contact...
	3. In Floor Channels:  Install natural-gas piping in floor channels.  Channels must have cover and be open to space above cover for ventilation.
	4. In Walls or Partitions:  Protect tubing installed inside partitions or hollow walls from physical damage using steel striker barriers at rigid supports.
	a. Exception:  Tubing passing through partitions or walls does not require striker barriers.

	5. Prohibited Locations:
	a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts.
	b. Do not install natural-gas piping in solid walls or partitions.


	H. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	I. Connect branch piping from top or side of horizontal piping.
	J. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.  Unions are not required at flanged connections.
	K. Do not use natural-gas piping as grounding electrode.
	L. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	M. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	N. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	O. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	3.4 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance and/or equipment.
	B. Ensure valves are readily accessible, maintainable, replaceable, repairable, and can operate from the fully open to fully closed position.

	3.5 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.


	3.6 HANGER AND SUPPORT INSTALLATION
	A. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch.
	2. NPS 3/4 and NPS 1:  Maximum span, 96 inches; minimum rod size, 3/8 inch.
	3. NPS 1-1/4 and NPS 1-1/2:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
	4. NPS 2:  Maximum span, 108 inches; minimum rod size, 1/2 inch.
	5. NPS 2-1/2 to NPS 3:  Maximum span, 10 feet; minimum rod size, 1/2 inch.
	6. NPS 4:  Maximum span, 10 feet; minimum rod size, 5/8 inch.
	7. NPS 6:  Maximum span, 10 feet; minimum rod size, 3/4 inch.
	8. NPS 8:  Maximum span, 10 feet; minimum rod size, 7/8 inch.

	B. Install hangers for horizontal drawn-temper copper tubing with the following maximum spacing and minimum rod sizes:
	1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch.
	2. NPS 3/4:  Maximum span, 84 inches; minimum rod size, 3/8 inch.
	3. NPS 1:  Maximum span, 96 inches; minimum rod size, 3/8 inch.

	C. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and minimum rod sizes:
	1. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch.
	2. NPS 3/4 and Larger:  Maximum span, 96 inches; minimum rod size, 3/8 inch.


	3.7 CONNECTIONS
	A. Install natural-gas piping electrically continuous and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	B. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment.

	3.8 PAINTING
	A. Comply with requirements in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" for painting interior and exterior natural-gas piping.
	B. Paint exposed, exterior metal piping, fittings, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties. Paint exterior piping to match building exterior.
	1. Alkyd System:  MPI EXT 5.1D.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Exterior alkyd enamel matching topcoat.
	c. Topcoat:  Exterior alkyd enamel flat.
	d. Color:  To match surroundings and shall be approved by architect.


	C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Latex Over Alkyd Primer System:  MPI INT 5.1Q.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Interior latex matching topcoat.
	c. Topcoat:  Interior latex flat.
	d. Color:  To match surroundings and shall be approved by architect.

	2. Alkyd System:  MPI INT 5.1E.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Interior alkyd matching topcoat.
	c. Topcoat:  Interior alkyd flat.
	d. Color:  To match surroundings and shall be approved by architect.


	D. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.9 OUTDOOR SERVICE PIPING SCHEDULE (PIPING UPSTREAM OF METER)
	A. Aboveground outdoor natural-gas service piping shall be:
	1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded joints.
	2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints.


	3.10 INDOOR HOUSE PIPING SCHEDULE (INTERIOR PIPING DOWNSTREAM OF METER)
	A. Aboveground indoor house piping shall be:
	1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded joints.
	2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints.
	3. Corrugated, Stainless-Steel Tubing


	3.11 OUTDOOR HOUSE PIPING SCHEDULE (EXTERIOR PIPING DOWNSTREAM OF METER)
	A. Aboveground outdoor natural-gas piping shall be:
	1. For piping 2” and smaller: Steel pipe with malleable-iron fittings and threaded joints.
	2. For piping larger than 2”: Steel pipe with wrought-steel fittings and welded joints.

	B. Underground outdoor natural-gas piping shall be:
	1. Polyethylene pipe and fittings joined by heat fusion, or mechanical couplings if allowed by the utility provider; service-line risers with tracer wire terminated in an accessible location.  Polyethylene piping shall meet the requirements of ASTM D2...
	2. Steel pipe with wrought-steel fittings and welded joints, or mechanical couplings is allowed by the utility provider.  Coat pipe and fittings with protective coating for steel piping.


	3.12 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following:
	1. One-piece, bronze ball valve with bronze trim.
	2. Two-piece, full-port, bronze ball valves with bronze trim.

	B. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.

	C. Distribution piping valves for pipe sizes NPS 2 and smaller shall be one of the following:
	1. One-piece, bronze ball valve with bronze trim.
	2. Two-piece, full-port, bronze ball valves with bronze trim.
	3. Bronze plug valve.

	D. Distribution piping valves for pipe sizes NPS 2-1/2 and larger shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.




	22 30 01.00 - Thermostatic Mixing Valves
	PART 1 -  GENERAL
	1.1 SUBMITTAL requirements
	A. Product Data:
	1. Provide product datasheets for all products specified under this section.
	2. Clearly state voltages, if applicable, and all model numbers on all submittals.



	PART 2 -  PRODUCTS
	2.1 POINT-OF-USE THERMOSTATIC MIXING VALVES FOR SINKS and LAVATORIES
	A. Tempered water shall be delivered to all public hand-washing facilities including, but not limited to sinks and lavatories through an approved water-temperature limiting device that conforms to ASSE 1070.
	B. Set outlet temperature of thermostatic mixing valve to 105 degrees F.
	C. Route tempered water to hot water side of sink and/or lavatory.
	D. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering valves which may be incorporated in the work include, but are not limited to, the following:
	1. Acorn
	2. Powers
	3. Leonard
	4. Bradley



	PART 3 -  EXECUTION
	3.1 THERMOSTATIC MIXING VALVE INSTALLATION
	A. Provide all accessories in accordance with manufacturer's installation instructions.
	B. Provide hot and cold water piping to each master mixing valve with shutoff valves.
	C. Provide check valves on the hot and cold-water inlet supply piping to each thermostatic mixing valve regardless if thermostatic mixing valve contains integral check valves.



	22 34 00.00 - Fuel-Fired, Domestic-Water Heaters
	PART 1 -  GENERAL
	1.1 SUBMITTALS
	A. General:
	1. Comply with Section 22 05 03.00 “Submittals for Plumbing.”

	B. Product Data (PD):
	1. Provide product datasheets for all water heaters.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	2. Wiring Diagrams:  For power, signal, and control wiring.


	1.2 PERFORMANCE REQUIREMENTS

	PART 2 -  PRODUCTS
	2.1 COMMERCIAL, GAS-FIRED, STORAGE, DOMESTIC WATER HEATERS
	A. Commercial, Gas-Fired, Storage, Power Vented, Domestic-Water Heaters:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AO Smith.
	b. Bradford White Corporation.
	c. Lochinvar Corporation.
	d. State Industries.

	2. Standard:  ANSI Z21.10.3/CSA 4.3.


	2.2 RESIDENTIAL, GAS-FIRED, STORAGE, DOMESTIC WATER HEATERS
	A. Residential, Gas-Fired, Power Vented, Storage, Domestic-Water Heaters:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AO Smith.
	b. Bradford White Corporation.
	c. Lochinvar Corporation.
	d. State Industries.

	2. Standard:  ANSI Z21.10.1/CSA 4.1.


	2.3 DOMESTIC WATER HEATER ACCESSORIES
	A. Domestic-Water Expansion Tanks:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AMTROL Inc.
	b. Flexcon Industries.
	c. State Industries.
	d. Watts Water Technologies Co.

	2. Description:  Steel, pressure-rated tank constructed with welded joints and factory-installed butyl-rubber diaphragm.  Include air precharge to minimum system-operating pressure at tank.
	3. Construction:
	a. Tappings:  Factory-fabricated steel, welded to tank before testing and labeling.  Include ASME B1.20.1 pipe thread.
	b. Interior Finish:  Comply with NSF 61 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Air-Charging Valve:  Factory installed.


	B. Domestic Water Heater Accessory Kits: Complete system, ASTM A 959, Type AL29-4C stainless steel flue and vent piping, vent terminal with screen, inlet air coupling, thimble, indoor plate, vent adapter, condensate trap and dilution tank, and sealant.
	C. Drain Pans:  Corrosion-resistant metal with raised edge.  Comply with ANSI/CSA LC 3.  Include dimensions not less than base of domestic-water heater, and include drain outlet not less than NPS 3/4 with ASME B1.20.1 pipe threads or with ASME B1.20.7...
	D. Piping-Type Heat Traps:  Field-fabricated piping arrangement according to ASHRAE/IESNA 90.1.
	E. Heat-Trap Fittings:  ASHRAE 90.2.
	F. Manifold Kits:  Domestic water heater manufacturer's factory-fabricated inlet and outlet piping for field installation, for multiple domestic-water heater installation.  Include ball-, butterfly-, or gate-type shutoff valves to isolate each domesti...
	G. Gas Shutoff Valves:  ANSI Z21.15/CSA 9.1-M, manually operated.  Furnish for installation in piping.
	H. Combination Temperature-and-Pressure Relief Valves:  Include relieving capacity at least as great as heat input, and include pressure setting less than domestic-water heater working-pressure rating.
	1. Gas-Fired, Domestic-Water Heaters:  ANSI Z21.22/CSA 4.4-M.

	I. Vacuum Relief Valves:  ANSI Z21.22/CSA 4.4-M.
	J. Domestic-Water Heater Stands:  Manufacturer's factory-fabricated steel stand for floor mounting, capable of supporting domestic-water heater and water.
	K. Domestic-Water Heater Mounting Brackets:  Manufacturer's factory-fabricated steel bracket for wall mounting, capable of supporting domestic-water heater and water.


	PART 3 -  EXECUTION
	3.1 DOMESTIC WATER HEATER INSTALLATION
	A. Commercial, Domestic-Water Heater Mounting:  Install commercial domestic-water heaters on concrete base.
	1. Exception:  Omit concrete bases for commercial domestic-water heaters if installation on stand, bracket, suspended platform, or directly on floor is indicated.
	2. Maintain manufacturer's recommended clearances.
	3. Arrange units so controls and devices that require servicing are accessible.
	4. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of concrete base.
	5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	6. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	7. Install anchor bolts to elevations required for proper attachment to supported equipment.
	8. Anchor domestic-water heaters to substrate.

	B. Residential, Domestic-Water Heater Mounting:  Install residential domestic-water heaters on floor, water-heater stand on floor, or domestic-water heater mounting bracket.
	1. Maintain manufacturer's recommended clearances.
	2. Arrange units so controls and devices that require servicing are accessible.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Anchor domestic-water heaters to substrate.

	C. Install domestic-water heaters level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
	1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on domestic-hot-water outlet piping.  Comply with requirements for shutoff valves specified in Section 220523 "General-Duty Valves for Plumbing Piping."

	D. Install gas-fired, domestic-water heaters according to NFPA 54.
	1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters without shutoff valves.
	2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters without gas pressure regulators if gas pressure regulators are required to reduce gas pressure at burner.
	3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if required for operation of safety control.

	E. Install combination temperature-and-pressure relief valves for domestic-water.  Extend commercial-water-heater relief-valve outlet, with drain piping same as domestic-water piping in continuous downward pitch, and discharge by positive air gap onto...
	F. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or over floor drains.  Install hose-end drain valves at low points in water piping for domestic-water heaters that do not have tank drains.
	G. Install thermometer on outlet piping of domestic-water heaters.
	H. Assemble and install inlet and outlet piping manifold kits for multiple domestic-water heaters.  Fabricate, modify, or arrange manifolds for balanced water flow through each domestic-water heater.  Include shutoff valve and thermometer in each dome...
	I. Install piping-type heat traps on inlet and outlet piping of domestic-water heater storage tanks without integral or fitting-type heat traps.
	J. Set expansion tank pre-charge tanks with air prior to filling the domestic water system.

	3.2 CONNECTIONS
	A. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service and maintenance of water heaters.  Arrange piping for easy removal of domestic-water heaters.



	22 40 00.00 - Plumbing Fixtures
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data:
	1. Provide product datasheets for all products specified under this section.
	2. Clearly state full load amps (FLA), voltages (where applicable) and model numbers on all submittals.
	3. Include material descriptions, dimensions of individual components and profiles, and finishes for fixtures.
	4. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	5. Include diagrams for power, signal, and control wiring of automatic fixtures where applicable.


	1.2 Extra materials
	A. Furnish extra materials that are packaged with protective covering for storage and identified with labels describing contents as indicated below:
	1. Flushometer-Valve Repair Kits:  Equal to 10 percent of amount of each type installed, but no fewer than one of each type.
	2. Faucet Washers and O-Rings:  Equal to 10 percent of amount of each type and size installed but not less than one.
	3. Faucet Cartridges and O-Rings:  Equal to 5 percent of amount of each type and size installed but not less than one.
	4. Filter Cartridges for Drinking Fountains and Water Coolers:  Equal to 20 percent of quantity installed for each type and size indicated, but no fewer than 1 of each.



	PART 2 -  PRODUCTS
	2.1 WATER CLOSETS
	A. Water Closets:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdAmerican Standard America.
	b. Kohler Co.
	c. Zurn Industries, LLC; Commercial Brass and Fixtures.



	2.2  URINALS
	A. Wall-Hung and Floor-Set Urinals
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdAmerican Standard America.
	b. Kohler Co.
	c. Zurn Industries, LLC; Commercial Brass and Fixtures.



	2.3 FLUSHOMETER VALVES
	A. Flushometer Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Standard America.
	b. Kohler Co.
	c. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdSloan Valve Company.
	c. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdSloan Valve Company.
	d. Zurn Industries, LLC; Commercial Brass and Fixtures.



	2.4 TOILET SEATS
	A. Toilet Seats:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Standard America.
	b. Bemis Manufacturing Company.
	c. Centoco Manufacturing Corporation.
	d. Church Seats.
	e. Kohler Co.
	f. Olsonite Seat Co.
	g. Toto USA, Inc.
	h. Zurn Industries, LLC; Commercial Brass and Fixtures.



	2.5 LAVATORIES
	A. Lavatories:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdAmerican Standard America.
	a. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdAmerican Standard America.
	b. Kohler Co.
	c. Zurn Industries, LLC; Commercial Brass and Fixtures.



	2.6 SERVICE SINKS
	A. Service Sinks:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Standard America.
	b. Kohler Co.
	c. Zurn Industries, LLC; Commercial Brass and Fixtures.
	d. Advance Tabco.
	e. Eagle Group; Foodservice Equipment Division.
	f. Amtekco Industries, Inc.
	g. Elkay Manufacturing Co.
	h. Griffin Products, Inc.
	i. Just Manufacturing.



	2.7  FAUCETS
	A. Lavatory, Sink, Bathtub, and Shower Faucets:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Standard America.
	b. Bradley Corporation.
	c. Chicago Faucet Company.
	d. Delta Faucet Company.
	e. Elkay Manufacturing Co.
	f. Just Manufacturing.
	g. Kohler Co.
	h. Speakman Company.
	i. T & S Brass and Bronze Works, Inc.
	j. Zurn Industries, LLC; Commercial Brass and Fixtures.
	k. Symmons Industries, Inc.
	l. Powers, Watts Water Technologies Co.
	m. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdSloan Valve Company.



	2.8  DRINKING FOUNTAINS AND WATER COOLERS
	A. Drinking Fountains and Water Coolers:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Elkay Manufacturing Co.
	b. Murdock; a division of Acorn Engineering Company.
	c. Oasis International.
	d. Haws Corporation.
	e. Halsey Taylor.



	2.9 Plumbing Fixture transformer
	A. Plumbing Fixture Transformer:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Sloan.
	b. Bradley Corporation.
	c. Gerber Plumbing Fixtures LLC.
	d. Moen Incorporated.



	2.10 SUPPLY FITTINGS
	A. Standard:  ASME A112.18.1/CSA B125.1.
	B. Supply Piping:  Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply piping size.  Include chrome-plated-brass or stainless-steel wall flange.
	C. Supply Stops:  Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet connection matching supply piping.
	D. Risers:
	1. NPS 1/2.
	2. Chrome-plated, rigid-copper-pipe and brass straight or offset tailpieces, chrome-plated, soft-copper flexible tube, ASME A112.18.6, braided- or corrugated-stainless-steel, flexible hose riser.


	2.11 FIXTURE CARRIERS
	A. Fixture Carriers:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. http://www.specagent.com/LookUp/?uid=123456810699&mf=04&src=wdJosam manufacturing Company.
	b. MIFAB, Inc.
	c. Smith, Jay R. Mfr. Co.; Division of Smith Industries, Inc.
	d. Tyler Pipe; Wade Div.
	e. Watts Drainage Products Inc.
	f. Zurn Plumbing Products Group; Specification Drainage Operation.




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General Fixture Installation:
	1. Install fixtures level and plumb according to manufacturer’s rough-in drawings.

	B. Traps:
	1. Install traps on fixture outlets.
	a. Exception:  Omit trap on fixtures with integral traps.
	b. Exception:  Omit trap on indirect wastes unless otherwise indicated.


	C. Water Closet Installation:
	1. Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to piping or building substrate.
	2. Install supports, affixed to building substrate, for floor-mounted, back-outlet water closets.
	3. Install floor-mounted, back-outlet water closets attached to building floor substrate, onto waste-fitting seals; and attach to support.

	D. Urinal Installation:
	1. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to supports.
	2. Install accessible, wall-mounted urinals at mounting height for the handicapped/elderly, according to ICC/ANSI A117.1.
	3. Install supports, affixed to building substrate, for wall-hung urinals.
	4. Use off-floor carriers with waste fitting and seal for back-outlet urinals.
	5. Use carriers without waste fitting for urinals with tubular waste piping.
	6. Use chair-type carrier supports with rectangular steel uprights for accessible urinals.

	E. Flushometer-Valve Installation:
	1. Install flushometer-valve, water-supply fitting on each supply to each flushometer fixture.
	2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
	3. Install lever-handle flushometer valves for accessible fixtures with handle mounted on open side of fixture.
	4. Install actuators in locations that are easy for people with disabilities to reach.
	5. Install fresh batteries in battery-powered, electronic-sensor mechanisms.

	F. Toilet Seat Installation:
	1. Place new toilet seat on bowl and align bolt holes with mounting holes in bowl.  Hand tighten bolts, do not overtighten for risk of damaging vitreous china.  Provide check hinges on open-front style toilet seats.

	G. Service Sink:
	H. Provide accessible check valves on the hot and cold-water supply piping serving all service sinks (including mop sinks).
	I. Lavatory, Sink, and Laundry Tray Installation:
	1. Install level and plumb according to roughing-in drawings.
	2. Install supports, affixed to building substrate, for wall-mounted lavatories.
	3. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for people with disabilities or the elderly, according to ICC/ANSI A117.1.
	4. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible lavatories.  Comply with requirements in Section 220719 "Plumbing Piping Insulation."
	5. Provide independent check valves in both hot and cold water supply piping serving thermostatic mixing valves.
	6. Install counter-mounting fixtures in and attached to casework.

	J. Faucet Installation:
	1. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	2. Provide independent check valves in both hot and cold water supply piping serving thermostatic mixing valves.

	K. Drinking Fountain and Water Cooler Installation:
	1. Install recessed drinking fountains secured to wood blocking in wall construction.
	2. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures.
	3. Install water-supply piping with shutoff valve on supply to each fixture to be connected to domestic-water distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be easily reached for operation.  Valves ar...




	23 01 70.00 - Operation and Maintenance of HVAC Systems
	PART 1 -  GENERAL
	1.2 OPERATING AND MAINTENANCE MANUALS
	A. The contents of operating and maintenance manuals shall include the following:
	1. Project Information Cover:  Title of Project; Name and address of Owner, Design Professionals, Contractor of Record and Subcontractor; System name and specification references.
	2. Index:  Contents of the manual.
	3. Warranty Statements:  Furnish a warranty statement for each system, reiterating the terms of warranty identified within the Contract Documents, and identifying how the Owner is to obtain warranty service. Clearly identify which products are covered...
	4. Bill of Materials:  List of products supplied, and serial numbers of each product.
	5. Product Datasheets and Shop Drawings:  Manufacturer datasheets and shop drawings for each product and system supplied.
	6. Manufacturer Owner / User Manuals:  Manufacturer’s Owner’s or User’s manual for each product, and Manufacturer’s Installation instructions and other documentation supplied with the product.
	7. Spare and Replacement Parts Schedule:
	a. Complete spare parts schedule for components of equipment furnished, which are not factory generic information, but accurate for the equipment provided.

	8. Maintenance Procedures:  Maintenance procedures for routine preventative maintenance and troubleshooting; disassembly, repair, and reassembly; testing, aligning and adjusting instructions.
	9. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments. Function and Operating Descriptions:  Description of function, normal operating characteristics and limitations, performance cu...
	10. Operating Procedures:  Manufacturer's printed operating procedures including start-up, break-in, normal operating instructions, regulation, control, stopping, shutdown, and emergency instructions.
	11. Test Reports and Checklists:  Test reports, checklists, and other forms generated and completed for the Project.
	12. Training Information:  Copy of training outlines/agendas, training session handouts, training sign-in sheets, and signed delivery receipt for each training session recording; Separate USB drive, labeled, for audio/video-recorded instructions to Ow...
	13. As-Built Drawings.

	B. Organization - A manual of such purpose shall be arranged in two parts, with Part I dealing with information pertaining to systems and Part II covering information pertaining to equipment. These may be bound in as many volumes as may be required fo...
	1. Part 1 - Systems:
	a. The systems volumes shall be organized into Divisions wherein each Division represents a generic function. Systems shall be classified under appropriate Divisions. An example of such an arrangement is as follows:
	b. Division Title Division No.
	1) Cooling 1.0
	a) Air Conditioning
	b) Refrigeration

	2) Heating 2.0
	3) Ventilating
	a) Kitchen Exhaust
	b) Building Exhaust
	c) Toilet Exhaust


	c. The material for each system shall be organized in sections descriptive of the following basic areas of information:
	1) Descriptive Information.
	2) Operating Instructions.
	3) Inspection and Maintenance Instructions.

	d. Sections could be organized to include the following categories of information:
	1) Descriptive Information
	2) Function of service.
	3) Classification.
	4) Design capability.
	5) Performance characteristics.
	6) Principal components.
	7) Distribution arrangement.
	8) Schematic diagram.
	9) Control diagram.
	10) Equipment Data.
	11) Inventory designation.
	12) Manufacturer and model.
	13) Size and rating.
	14) Pressure, speed and temperature limitations.
	15) Operating Instructions.
	16) Starting and stopping procedures.
	17) Adjustment and regulation.
	18) Seasonal start-up.
	19) Seasonal shut-down.
	20) Logs and records.
	21) Inspection and Maintenance.
	22) Inspection schedule and checklist.
	23) Schedules and procedures for lubrication, replacements, adjustment, cleaning, painting, protection and testing.
	24) Inspection and maintenance records.

	e. Reference Documents:
	1) Construction drawing list.
	2) Construction specifications.
	3) Record drawings.
	4) Test and balance records.


	2. Part 2 - Equipment:
	a. This part of the manual shall be composed of manufacturers and fabricators data on equipment and materials organized into divisions wherein each division represents a generic classification of equipment such as:
	b. Division Title
	1) Air Conditioning and Ventilating
	2) Controls
	3) Instrument and Accessories
	4) Motors
	5) Starters
	6) Valves

	c. Each division shall be organized in sections wherein each section would represent a specific type of equipment in Division 1, the sections shall include the following:
	1) Air Conditioning and Ventilating
	a) Coils - Cooling
	b) Reheat

	2) Fans
	a) centrifugal
	b) Filters – Roughing


	d. Each section shall include the following manufacturer information:
	1) Descriptive Literature
	a) Catalog cuts, brochures or shop drawings
	b) Dimensional drawings
	c) Materials of construction
	d) Parts designations

	2) Operating Characteristics
	a) Performance tables and charts
	b) Performance curves
	c) Pressure, temperature and speed limitations
	d) Safety devices

	3) Equipment Startup Sheets
	a) Complete equipment configuration settings

	4) Operating Instructions
	a) Pre-start check list
	b) Start-up procedures
	c) Inspection during operation
	d) Adjustment and regulation
	e) Testing
	f) Detection of malfunction
	g) Precautions

	5) Inspection Instruments and Procedures
	a) Normal and abnormal operating temperature, pressure and speed limits
	b) Schedule and manner of operation
	c) Detection signals

	6) Maintenance Instructions and Procedures
	a) Schedule of routing maintenance
	b) Procedures
	c) Troubleshooting chart

	7) Parts List
	a) Spare Parts
	b) Essential inventory
	c) Distributor directory

	8) Service and Dealer Directory
	9) Service Contracts





	PART 2 -  PRODUCTS (not used)
	PART 3 -  EXECUTION
	3.1 Instructions for the owner’s personnel
	A. Train or engage for factory-authorized service representative to train Owner’s operating and maintenance personnel.  Provide instruction in the proper operation and maintenance of equipment that requires routine servicing. Include the following:
	1. Review of operation and maintenance manuals.
	2. Required tools.
	3. Lubricants.
	4. Spare parts.
	5. Cleaning.
	6. Hazards.
	7. Warranties and maintenance agreements.

	B. Demonstrate equipment and systems operation including the following:
	1. Start-up.
	2. Shut-down.
	3. Emergency conditions.
	4. Safety procedures.
	5. Setpoint and schedule adjustments.
	6. Economy and efficiency adjustments.




	23 05 01.00 - Common Requirements for HVAC
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Shop Drawings
	1. Coordination Drawings
	a. This contractor shall provide necessary coordination drawings required to make sure all disciplines are coordinated and fit into specified spaces (i.e. ceilings, chases, and all others).  It is the work of the contractor to prepare complete coordin...



	1.2 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to all sections.
	B. Obtain the latest Rouse’s Design and Construction Standards document(s) from the Owner. Comply with all Owner-specific requirements in addition to requirements set forth in these specifications and accompanying drawings. Should there be a conflict,...

	1.3 General direction
	A. Submittal of a bid indicates that the contractor has examined the drawings, specifications, and had an opportunity to visit the site to be able to provide a comprehensive complete bid.
	B. The intent of these specifications and the accompanying drawings is to provide complete and workable systems as shown, specified and required by applicable codes.  Interpret these specifications in conjunction with the drawings and provide all work...
	C. The drawings that accompany these specifications are diagrammatic and although size and location of equipment is drawn to scale wherever possible make use of submittal data and verify all dimensions on site. They do not show every offset, bend, tee...
	D. Coordinate all work with all other contractors and installers in addition to existing building obstructions and install accordingly. Comply with requirements of architectural drawings including but not limited to mounting height and locations. Full...
	E. Complete work, or part(s) thereof, at times as may be designated by the Owner's Representative, so that it can be used for temporary or permanent use. Do not construe such use of the system as an acceptance of it by Owner.
	F. During mobilization or construction, if an abnormal condition is uncovered either with existing conditions, equipment loads, submittal data, etc. bring these to the attention of the Design Professional for review.
	G. Owner's Representative or Design Professional may relocate devices prior to installation within a 20-foot limit at no additional charge.
	H. All ducts shall be run as straight as possible and symmetrical with architectural items. Piping shall be concealed in pipe shafts, pipe spaces and furring wherever possible. Ductwork and piping fabricated before coordination with the other trades w...

	1.4 General Standards
	A. Provide materials, installation methods, workmanship, testing, etc., in strict accordance with the latest edition of applicable standards and adopted codes, including (but not limited to) the following.
	1. State Building Code and applicable local amendments.
	2. Local Building Code (if applicable)
	3. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE).
	4. American Society of Test Materials (ASTM)
	5. National Fire Protection Association (NFPA)
	6. Underwriters Laboratories (UL)
	7. American Gas Association (AGA)
	8. National Sanitation Foundation (NSF)
	9. Sheet Metal & Air Conditioning Contractors National Association (SMACNA)
	10. American National Standards Institute (ANSI)
	11. Building Code Seismic Relative Displacement Requirements


	1.5 PERMITS AND REGULATIONS
	A. Obtain and pay for permits, fees, certificates of inspection and approval, etc. required for this branch of the work. Furnish Owner with certificates of final inspection and approval prior to final acceptance of this branch of the work.
	B. Laws and regulations which bear upon or affect the various branches of this work shall be complied with by this contractor and are hereby made a part of this contract.

	1.6 Definitions
	A. Furnish - Procure, supply and deliver to project site, ready for installation, install and warrant (unless indicated otherwise on documents).  Include warranty expenses.
	B. Install - To supply labor, tools and incidental materials necessary to handle, store, mount, terminate, program, configure and adjust a product in order render the respective product and system fully operational and usable to the Owner for the inte...
	C. Provide - Furnish and Install.  Similar Terms: "include”, “shall”, “equip with”, “consisting of”.
	D. Equal or Equivalent - Determination of equivalency to be made by design professional for all products not listed as basis-of-design.
	E. Substantial Completion - Where frontend documentation does not define, products and systems must be fully installed as designed, tested, adjusted, labeled, and functionally demonstrated to owner.

	1.7 Requests for Information
	A. Submit all questions, requests for information (RFIs) and similar queries through the formally-established RFI process for the project that has been accepted by the Owner’s Representative, Design Professionals, Prime Contractor and subcontractors. ...

	1.8 Availability of Electronic Drawings
	A. If expressly permitted by the Owner and the terms of the Contract, editable electronic drawings may be made available for the creation of shop and as-built drawings upon request. Drawings will be made available at the discretion of the Engineer.
	B. “Request Drawings” form can be accessed, filled out and submitted at http://www.klhengrs.com (right hand side of page - Contractor Resources).  Direct access to this form can be found here: https://apps.klhengrs.com/drawingrequests

	1.9 QUALITY ASSURANCE
	A. Contractor shall have a minimum five (5) years experience in the installation of systems similar to the systems specified.  Contractor, if requested, shall demonstrate his ability to perform all work to be included under the contract.  Assurance if...

	1.10 WARRANTY / Guarantee
	A. Provide a warranty/guarantee in written form as part of O&M manual stating that all work, materials, equipment and parts are warranted to be free of defect for a minimum period of one year from the date of Substantial Completion. Warranty period an...


	PART 2 -  PRODUCTS
	2.1 MATERIALS AND EQUIPMENT
	A. Provide materials that are new, full weight, of the best quality. Obtain equipment, components and materials from single manufacturer for products of the same kind or category. Provide materials that are listed and labeled and marked for intended l...
	B. Provide basis of design products or listed products equivalent in quality, performance, aesthetics, and product support (factory and local) to that specified as basis of design. Products not basis of design are subject to review by the Design Profe...
	C. Bear all costs incurred from deviation from basis-of-design materials, methods, labor, services, etc. Use of materials, methods, labor, services, etc. that deviate from the basis-of-design will be considered a statement that capacities, requirement...
	D. Should deviation from basis of design equipment impact other contractors scope of work it shall be the responsibility of this contractor to coordinate with and cover these costs in addition to their own. This specifically includes electrical deviat...
	E. All manufacturer or contractor provided electrical disconnect switches shall comply with current National Electric Code requirements and rated to meet or exceed the overcurrent device serving the equipment.


	PART 3 -  EXECUTION
	3.1 General Direction
	A. Unless specifically indicated, provide all specified and drawn work as required to render all equipment and systems fully operational, including all ancillary, accessory, and support work. Install equipment and materials in strict accordance with m...
	B. In cases where products / materials are furnished by Owner or others, provide the following services:  receive, transport and securely store materials on site; remove materials and components from packaging; assemble all materials and components pe...
	C. Remove and replace items that impede new work installation including but not limited to fencing, doors, gypsum, lift-out panels, and structures to provide pathway for moving equipment into place.
	D. Examine surfaces to receive products for suitable mounting conditions and verify compliance with installation tolerances and other conditions affecting performance of the work. Proceed with installation only after unsatisfactory conditions have bee...
	E. Equipment shall be installed in accordance with manufactures installation recommendations.  Provide and maintain service, maintenance and operating clearances as required by the manufacturer.

	3.2  Supervision and Workmanship
	A. Workmanship throughout shall conform to the standards of best practice and all labor employed must be competent and qualified to do all the work required.
	B. Contractor shall furnish the services of an experienced superintendent to be in constant charge of the work at all times. The superintendent's qualifications are subject to the review and acceptance by the Owner's Representative.  Utilize the same ...
	C. Provisions shall be made for owner’s representative or design professional to make rough-in and open ceiling inspections prior to covering up work.

	3.3 change of Work
	A. In the event of revised scope or work formally issued through Change of Work order, contractor shall provide an itemized breakdown of pricing and receive approval prior to commencing work.

	3.4 ARCHITECTURAL COORDINATION ITEMS
	A. Cutting and Patching:
	1. Cut and drill all openings in roofs, walls, and floors required for the installation. Neatly patch all openings cut. Hold cutting and patching to a minimum by arranging with other contractors for all sleeves and openings before construction is star...

	B. Fire Caulking:
	1. Patching through fire rated walls and enclosures shall not diminish the rating of that wall or enclosure.  Patch shall be equal to rockwool, firestop, caulk or approved "rated" patch.
	2. Provide products equivalent to the following:
	a. For Floor Openings: 3M; Fire Barrier Sealant CP 25WB+
	b. For Wall Openings: 3M; Fire Barrier Sealant CP 25WB+
	c. Mineral Felt:   Rockwool; Firepro Firestop Compound
	d. For Insulated Pipes: 3M; Fire Sealant System CAJ5211
	e. For Fill Areas:  3M; Fire Barrier Packing Material PM 4

	3. For larger openings where pipes penetrate fire rated enclosures that cannot be sealed with products described above, utilize approved UL products equal to 3M FireDam Spray 200.

	C. Access Panels:
	1. Provide all access panels required for proper servicing of equipment. Provide fire rated access panels at fire rated assembly penetrations rated at or above the fire rating of the assembly. Provide frame as required for finish. Coordinate installat...
	2. For equipment above gypsum board or “hard ceilings”, provide equipment access panels sized to permit complete holistic removal of the unit in its entirety. Access panel shall also be sized to accommodate removal of the largest piece of equipment in...

	D. Piping Sleeves:
	1. Install standard Schedule 40 black steel pipe sleeves two sizes larger than pipes passing through floors, walls or masonry construction.  Cut flush with both faces of wall. Floor sleeves shall extend one inch above floor top elevation. Roof penetra...
	2. Install rockwool and/or caulk between pipe and sleeve.  Material must meet all applicable fire ratings.

	E. Piping Escutcheon plates:
	1. Install manufactured chromium plated escutcheon plates wherever uninsulated exposed pipes pass through walls, floors, or ceilings.  Escutcheon inside diameter to closely fit around pipe and outside diameter to completely cover opening.

	F. Expansion Joints:
	1. Provide flexible connectors where all pipes or ducts cross building expansion joints. Coordinate exact quantity & location with Architectural plans prior to installation of piping or ductwork.


	3.5 Protection of surfaces
	A. Make every effort to protect roofs, walls and floors from foot traffic, equipment, carts, lifts, etc.
	B. Make roof penetrations and install insulated roof curbs and flashing in accordance with roofing manufacturer’s recommendations. Obtain written certification from roofing manufacturer that work has been performed properly and that roof warranty is i...

	3.6 Utility Verification Requirements
	A. Field verify locations of underground and aboveground utilities, or those otherwise obscured from view, in the vicinity of work prior to commencing work.  Utilize “811” call before you dig and hire locating service to identify, locate and mark rema...
	B. Camera scope and dye testing existing piping, ductwork and pathways to confirm existing conditions and use including, but not limited to, voltage, natural gas pressure, sanitary, storm, chilled water, steam, etc.)
	C. Obtain on-site approval from local utility prior to connecting to existing services.
	D. Failure to perform the above shall result in contractor proceeding at their risk and accepting full responsibility for incorrect connections.

	3.7 DELIVERY, STORAGE, HANDLING, AND PROTECTION
	A. Receive, inspect, store and protect all materials required for new work. Do not accept or install any product damaged in any way.
	B. Comply with all manufacturer guidelines and requirements for movement, storage, and protection of new work. All new work must be stored in a clean, dry place protected from weather and construction traffic. Maintain acceptable temperature and humid...
	C. Coordinate and account for sizes of all new work included shipping materials with available openings. Account for rigging of all new work as required and as intended by manufacturer.
	D. Do not install work until work area is sufficiently weathertight, all wet work in area is complete and all work above is complete.
	E. Prior to installation, all products shall have the ability to be returned to the supplier or manufacturer after purchase and charged a reasonable restocking fee equal to a small portion of the cost.
	F. Protect all new work through construction from damage.  Take safeguards necessary to protect from damage. Items damaged during construction will not be accepted and shall be replaced with new.
	G. Remove and replace all materials that have been installed improperly, physically damaged, moisture or water damaged, or mold damaged.
	H. Fully remove all packaging materials inside and out prior to startup.

	3.8 FIRE ALARM RELATED WORK FOR MECHANICAL SYSTEMS
	A. The drawings and specifications for this project require specific fire alarm devices, connections, wiring and programming associated with this division of work.
	B. The electrical contractor will be installing a new fire alarm system or making modifications to an existing fire alarm control panel. Coordinate all fire alarm connections and programming that will be required with the electrical contractor to fulf...
	C. Fire alarm devices to satisfy the requirements of this division of work will be furnished by the electrical contractor, installed by the mechanical contractor, wired and programmed by the electrical contractor. Mechanical and electrical contractor ...
	D. All required mechanical shutdowns of equipment shall be coordinated with the electrical contractor and with submitted equipment and performed in a controlled and safe manner in the presence of smoke.  This shall be done via hardwired contacts and n...

	3.9 STARTUP, testing and adjustments
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Unit may be started up and utilized only after the floor has been prepared and after drywall sanding has occurred 100%.  Coordinate with all trades prior to startup.

	B. Adjust hardware and moving parts to function smoothly and lubricate as recommended by manufacturer.

	3.10  CLEANING EQUIPMENT AND PREMISES
	A. Vacuum, clean and wipe down all new work and equipment inside and out.  Exposed parts which are to be painted shall be cleaned of all foreign objects and prepped for paint.
	B. During the progress of work, clean up and leave the premises and portions of the building in which work has occurred in a clean and safe condition. Provide this cleaning on a per-shift basis.

	3.11 DEMONSTRATION / Training
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain equipment. Refer to product specific specification for training types and duration.



	23 05 05.00 - Existing Conditions and Demolition
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Prior to submitting a bid, the Mechanical Contractor shall perform a detailed walk-through field inspection, to review the existing structures and premises, to determine all existing conditions, equipment/ductwork/piping locations, etc. and shall m...
	B. Should the Mechanical Contractor take any exceptions to providing any related demolition or relocation work, such exceptions shall be stated in detail within the Prime Contractor's bid.  No subsequent allowance to the contract cost shall be made fo...
	C. The Mechanical Contractor shall confirm the working operation and condition of existing systems to remain. The Mechanical Contractor shall note any malfunctioning systems, system deficiencies or any other noteworthy system items prior to commenceme...
	D. Demolition related work may not be specifically indicated on drawings, but shall be included under base bid.  All mechanically related demolition, relocation, etc. work, including work described herein, shall be under base bid.
	E. It is not the intent of these contract documents that existing conditions be accurately shown.  Existing mechanical work is shown to a limited extent on drawings and is shown for general planning reference only.  Such locations, etc. have been loca...
	F. The existing ductwork and piping systems may be utilized only to the extent indicated herein or on drawings and/or as directed by Owner's representative in field.
	G. Routing of all new ductwork and piping work in existing buildings shall be approved by Owner's representative prior to installation.


	PART 2 -  products (Not used)
	PART 3 -  execution
	3.1 EFFECT ON ADJACENT OCCUPIED AREAS
	A. Locate, identify, and protect existing mechanical services passing through demolition areas and serving other areas outside the demolition limits.  Maintain services to areas outside demolition limits.  When services must be interrupted, install te...
	B. It is recognized that there may be some ductwork and/or piping systems rendered inactive by demolition, causing disconnection of "downstream" terminals, equipment, etc. which serve occupied areas.  It shall be the responsibility of the Mechanical C...
	C. All work and system shutdowns shall be carefully coordinated in advance with owner's representative and all affected trades so that normal building activities and other construction trades are minimally affected.  All required mechanical related de...
	D. All existing systems and components shall remain fully operational in all occupied spaces during all occupied periods.
	E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust and dirt to adjacent finished areas and/or other system components.  During cutting and patching operations, protect adjacent installations.  Remove p...

	3.2 WORK IN EXISTING SPACES
	A. General:  Care shall be taken when working in existing spaces so as not to damage existing walls and ceilings where work is being performed.
	B. Existing Ceilings:  Where work is being performed above existing ceilings, and the architectural drawings do not indicate ceiling modifications by the General Contractor, it shall be the responsibility of this contractor to remove and replace exist...
	C. New Ceilings:  Where existing air outlets are to remain, and the architectural drawings indicate replacement of the ceilings, this contractor shall temporarily remove air outlets, clean and store temporarily.  This contractor shall support existing...
	D. Walls & Floors:  It shall be the responsibility of this contractor to patch existing walls and floors and match existing finishes where work is being removed or installed and patching is being performed, unless noted otherwise on the architectural ...
	E. HVAC Units:  Replace all air filters in all HVAC equipment serving renovated space prior to turning space over to owner.
	F. If asbestos, PCB's, or other hazardous materials are encountered in the course of the work, stop work in the vicinity of such materials and report their presence to the Owner. Owner will arrange for proper removal and disposal of hazardous materials.

	3.3 GENERAL DEMOLITION
	A. Provide complete mechanical demolition as required for all systems throughout all project areas not indicated to be salvaged or saved.  Unless specifically noted otherwise on plans or determined otherwise during this contractor's pre-demolition sur...
	B. Provide demolition work as required to clear and remove all existing mechanical work to be abandoned and as required to accommodate all new work of all trades.  In general, remove existing related ductwork, piping, control media, etc. back to neare...
	C. Remove abandoned, inactive and obsolete equipment, ductwork, piping, etc.  Abandoned work embedded in floors, walls, and ceilings may remain if such materials do not interfere with new installations.  Remove all abandoned materials above accessible...
	D. Perform cutting and patching required for demolition in accordance with the contract documents.
	E. All abandoned ductwork and piping shall be removed and capped back to respective sources, even if sources are outside of the confines of the project area.  Coordinate all work carefully with Owner prior to beginning any mechanical demolition work.
	F. All ductwork, piping, etc. conflicting with construction related work of any and all trades shall be removed and/or relocated by the Mechanical Contractor as necessary and/or as directed by Owner's representative in the field.  Mechanical disconnec...
	G. All refrigerant evacuations and reclaim shall be required for demolished or relocated equipment.
	H. Disposal and Cleanup:  Remove from the site and legally dispose of demolished materials and equipment not indicated to be salvaged.
	I. Provide new work as required to accommodate relocations, etc.  Routing of all new ductwork and piping in existing buildings shall be held tight to structure above wherever possible and shall be approved by owner's representative prior to installation.

	3.4 DISPOSITION OF REMOVED EQUIPMENT & MATERIALS
	A. If required to accommodate construction related activities, remove and reinstall any conflicting fixtures, devices or equipment that are to remain.
	B. All abandoned materials removed during demolition and thereafter shall be referred to the Owner's representative for disposal instructions.  All materials which the Owner elects to retain shall be neatly stored at the site by the Mechanical Contrac...
	C. All fixtures, devices or equipment designated for salvage (removal and reuse, or for turning over to Owner) shall be disconnected and removed undamaged.  Disconnect all pigtails, etc. from equipment terminal points and carefully transport and neatl...
	D. Components to be reused shall be cleaned (inside and out) and reinstalled where indicated on drawings.  Modify and/or extend related existing ductwork and/or piping as required.
	E. Components turned over to Owner shall be neatly stored as groups by system type.

	3.5 PRE-EXISTING CODE VIOLATIONS
	A. All existing work which is accessed and/or used under this project shall be inspected and brought into compliance with current codes and standards by the Mechanical Contractor.  This shall apply only to the extent that such work is uncovered in the...
	B. If more extensive code or safety violations are discovered by the Mechanical Contractor, they shall be immediately brought to the attention (detailed in writing) of the Owner's representative along with the contractors proposed cost for corrections.

	3.6 INTERIM LIFE SAFETY WORK
	A. Provide interim fire protection (sprinkler) work in all demolition and construction areas for full code coverage.  Further definition will be provided in field if required.

	3.7 INTERIM INDOOR AIR QUALITY (IAQ) WORK
	A. All requirements of this IAQ subsection shall be implemented prior to commencement of any demolition/construction activities.
	B. No airborne dust or particulate matter shall be permitted to enter any occupied spaces or any air intakes to existing systems.
	C. Become familiar with all affected HVAC systems to ensure that positive pressure can be maintained, relative to construction areas, in all areas adjacent to construction areas.  This shall include all possible operational sequences of all systems su...
	D. All return air and exhaust air terminals within all demolition/construction spaces shall be covered and properly sealed until construction is complete.
	E. All air filters shall be checked at the beginning and end of each work shift and shall be changed in-kind as required to permit free airflow at all times.
	F. Provide temporary exhaust throughout all demolition/construction spaces to ensure proper negative pressure is maintained relative to adjacent areas, including allowances for normal construction traffic through all access doors.  Ensure that no wind...
	G. Designate a dedicated qualified person to be on site to monitor all IAQ requirements, including checking filters three to four times per shift, checking for any breeches (by any contractor) such as drilled/cut openings in walls/floors, open windows...



	23 05 13.00 - Common Motor Requirements for HVAC
	PART 1 -  GENERAL
	PART 2 -  PRODUCTS
	2.1 MATERIALS AND EQUIPMENT
	A. All mechanical equipment shall be UL listed.
	B. The motor control apparatus shall be furnished complete as a part of the motor and apparatus which it operates when called for in certain instances in the Mechanical Division.  Motor control apparatus except as above shall be complete, factory wire...

	2.2 MOTORS
	A. All motors shall be in accordance with the latest standards of NFPA 70, "National Electrical Code".
	B. Wherever in these specifications, a motor voltage is listed, the motor shall be wound for the listed voltage and none other will be accepted.
	C. Service Factors indicated for motors are minimum values and apply at frequency and utilization voltage at which motor is connected.  Provide motors, which will operate in the service factor range when supply voltage is within 10 percent of motor vo...
	D. For motors controlled with a variable frequency drive, provide grounding rings and brushes on motor shaft to divert shaft to ground current flow around bearings.
	E. Temperature Rise: Based on 100 degree F ambient except as otherwise indicated.
	F. Three-Phase Motors
	1. Squirrel cage induction type.
	2. NEMA design letter Designation "B".
	3. Internal thermal overload protection.
	4. Bearings: double shielded, prelubricated, regreasable.
	5. Energy Efficient Motors: equal or greater than NEMA MG-1.
	6. 1.25 Service factor.
	7. Multi Speed Motors: separate windings for each speed.

	G. Single-Phase Motors
	1. Internal thermal overload protection.
	2. Motor starters incorporated as an integral part of equipment shall be NEMA standard.
	3. Sealed, prelubricated bearings.



	PART 3 -  EXECUTION
	3.1 ELECTRICAL INSTALLATION
	A. All electrical work associated with this section shall be in accordance with the latest standards of NFPA 70, "National Electrical Code".
	B. Electrical wiring shall be provided under Division 26 unless specifically called for in another section of the specifications.
	C. An enclosed safety type, NEMA Type HD motor disconnect switch shall be furnished and installed for each motor installation unless specifically mentioned as furnished under another section of these specifications.

	3.2 STARTUP PROCEDURES
	A. Energize motor, verify proper operation of motor, drive system, and fan wheel.
	B. Measure and record motor electrical values for voltage and amperage.

	3.3 motor ADJUSTment
	A. Adjust hardware and moving parts to function smoothly, and lubricate as recommended by manufacturer.

	3.4 PROTECTION
	A. Remove and replace products or materials that are wet, moisture damaged, or mold damaged.



	23 05 29.00 - Hangers and Supports for HVAC Piping and Equipment
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.

	B. Shop Drawings
	1. Delegated-design drawings.
	a. Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components.

	2. Trapeze pipe hangers.
	3. Metal framing systems.
	4. Equipment supports.


	1.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified structural professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for HVAC piping, and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.



	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Anvil International, Inc.
	2. B-Line Systems, Inc. (a division of Cooper Industries)
	3. ERICO/Michigan Hanger Company
	4. PHD Manufacturing, Inc

	B. Carbon-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped for hangers in contact with galvanized piping.
	3. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	4. Hanger Rods:  Continuous-thread rod, nuts, and washer made of steel or stainless steel in moist area.

	C. Copper Pipe Hangers:
	1. Nonmetallic Coatings:  Plastic coating, jacket, or liner for hangers in contact with copper piping.
	2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel.


	2.2 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. ERICO International Corporation.
	2. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
	3. Rilco Manufacturing Co., Inc.

	B. Description: 100 psig minimum, compressive-strength insulation insert encased in sheet metal shield.
	C. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hilti, Inc.
	2. ITW Ramset/Red Head
	3. MKT Fastening, LLC
	4. Powers Fasteners.

	B. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	C. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.5  EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.6 ROOF EQUIPMENT SUPPORTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Curbs Plus, inc.
	2. Pate Company (The)
	3. Roof Products, Inc.
	4. Thybar Corporation

	B. Equipment supports: Internally reinforced metal equipment supports capable of supporting superimposed live and dead loads, including equipment loads and other construction indicated on Drawings; with welded or mechanically fastened and sealed corne...
	C. Support Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be supported.
	D. Material: Zinc-coated galvanized steel sheet, 0.052 inch thick.

	2.7 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix:  5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. General:  Install hangers, supports, clamps and attachments to support piping properly from building structure.  Arrange for grouping of parallel runs of horizontal piping supported together on field-fabricated, heavy-duty trapeze hangers where pos...
	B. Do not suspend hangers from roof decks. Suspend from roof trusses, joists and joist girders only at panel points and at top chords unless otherwise indicated.
	C. All piping hangers in exterior spaces, such as parking garages, exposure to high humidity, etc., or in interior swimming pool areas shall be galvanized.
	D. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	E. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	F. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	G. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and attachments for general service applications.
	H. Use padded hangers for piping that is subject to scratching.
	I. Where piping is close to floor or roof, support on adjustable pipe support.
	J. All mechanical equipment shall have concrete bases and/or structural steel supports and shall be provided by this contractor.
	K. The use of pumps or other equipment as piping supports shall be prohibited.  All such connectors and their supports shall be independently supported from the building structure and inspected and approved by the Engineer before bolting.
	L. Piping connections to all equipment with moving parts shall be isolated with braided copper or stainless steel flexible links, which shall be selected to absorb the deflection on the isolating members.
	M. Use thermal-hanger shield inserts for insulated piping and tubing.
	N. Hangers: Provide adjustable, Steel Clevis Hangers (MSS Type 1) for suspension of noninsulated or insulated, stationary pipes.
	O. Horizontal-Piping Clamps: Provide Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3) for suspension of pipes requiring clamp flexibility and up to 4 inches of insulation.
	P. Vertical-Piping Clamps:  Provide pre-insulated extension pipe or Riser Clamps for support of pipe risers.
	Q. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.

	R. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Inserts:
	a. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers from structural concrete ceiling.

	2. Clamps:
	a. C-Clamps (MSS Type 23):  For structural shapes.
	b. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to structural steel.

	3. Miscellaneous:
	a. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of steel beams if loads are considerable and rod sizes are large.
	b. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by using clip and rod.  Use one of the following for indicated loads:
	1) Light (MSS Type 31):  750 lb.
	2) Medium (MSS Type 32):  1500 lb.
	3) Heavy (MSS Type 33):  3000 lb.

	c. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
	d. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal movement where headroom is limited.


	S. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to prevent crushing insulation.
	2. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

	T. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	U. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	V. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	W. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported.  Weld steel according to AWS D1.1/D1.1M.

	X. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	Y. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Install ...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	Z. Install hangers and supports to allow controlled thermal movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	AA. Install lateral bracing with pipe hangers and supports to prevent swaying.
	BB. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, guides, expansion joints, strainers and at changes in direction of piping.  Install...
	CC. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	DD. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	EE. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Clamps: Attach clamps, including spacers (if any), to piping with clamps projecting through insulation. Do not exceed pipe stresses allowed by manufacturer.
	b. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation.
	c. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
	d. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Shields:
	a. Install protective galvanized steel shields, MSS Type 40, on insulated piping smaller than 2-inch NPS. Shields shall span an arc of 180 degrees and shall be a minimum of 12-inches in length.
	b. Install thermal-hanger shield inserts on all insulated piping 2-inch NPS and larger.

	4. Shield Dimensions for Pipe:  Not less than the following:
	a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.

	5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.


	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports. Install and align fabricated anchors in indicated locations.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.4 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 9.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6 HANGER AND SUPPORT SCHEDULE
	A. Piping:
	1. In addition to supported pipe information above, support piping at each change in direction.




	23 05 53.00 - Identification for HVAC Piping and Equipment
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.

	B. Shop Drawings
	1. Equipment Label Schedule
	a. Include a listing of all equipment to be labeled with the proposed content for each label.


	C. Samples
	1. Provide for each type of product indicated.
	a. For color, letter style, and graphic representation required for each identification material and device.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURER
	A. General: Subject to compliance with requirements, provide mechanical identification materials of one of the following:
	1. Brady (W.H.) Co., Signmark Div.
	2. Brimar.
	3. Seton Name Plate Corp.


	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
	B. Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size:  Approximately 4 by 7 inches.
	2. Fasteners:  Brass grommet and wire.
	3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color:  Yellow background with black lettering.

	C. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	D. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	E. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	F. Fasteners:  Stainless-steel rivets or self-tapping screws.
	G. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	H. Label Content:  Include caution and warning information, plus emergency notification instructions.

	2.3 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
	2. Letter Color:  Black.
	3. Background Color:  White.
	4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	5. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	7. Fasteners:  Stainless-steel rivets or self-tapping screws.
	8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content:  Include equipment's Drawing designation or unique equipment number.
	C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Speci...

	2.4 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. For piping less than NPS 6, Provide full-band pipe markers, extending 360 degrees around pipe, fastened by one of the following:
	1. Snap-on application of pre-tensioned semi-rigid plastic pipe marker.
	2. Adhesive lap joint in pipe marker overlap.
	3. Laminated or bonded application of pipe marker to pipe or insulation.
	4. Taped to pipe or insulation with color-coded plasic adhesive tape, not less than ¾” wide; full circle at both ends of pipe marker, tape lapped 1-1/2”.

	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 1-1/2 inches high.


	2.5 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material:  Brass or aluminum, 1-1/2” diameter, 0.032-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners:  Brass wire-link or beaded chain; or S-hook.


	2.6 DUCT LABELS
	A. Material and Thickness:  Multilayer, multicolor, pre-printed, self-adhesive plastic labels.
	B. Letter Color:  White.
	C. Background Color:  Blue, red, orange and green.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 inches by 3/4 inch.
	F. Minimum Letter Size:  1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	H. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both directions, or as separate unit on each duct label to indicate flow direction.
	2. Lettering Size:  At least 1-1/2 inches high.



	PART 3 -  EXECUTION
	3.1 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. The contractor shall provide labeling for each piece of equipment above the ceiling.  Labeling shall be on ceiling grid (not ceiling tile) below the equipment.  The label shall match the equipment identification shown on the drawings sheet.
	B. General:  Install engraved plastic laminate sign on or near each major item of mechanical equipment and each operational device, as specified herein if not otherwise specified for each item or device.  Provide signs for the following general catego...
	1. Meters, gages, thermometers and similar units.
	2. Boilers, furnaces, dry-coolers, heat recovery.
	3. Heat exchangers, coils, cooling towers, and similar equipment.
	4. Fans, blowers, primary balancing dampers, air blenders and mixing boxes.
	5. Strainers, filters, humidifiers, water treatment systems and similar equipment

	C. Locate equipment labels where accessible and visible.

	3.3 PIPE LABEL INSTALLATION
	A. General: Install pipe markers on each system of flow, provide type and temperature identification, and include arrows to show normal direction of flow:
	1.  Heating (200 degrees F) Supply Return

	B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in areas of congested piping and equipment.

	C. Pipe Label Color Schedule:
	1. Refrigerant Piping:
	a. Background Color:  White.
	b. Letter Color:  Brown.

	2. Air conditioning Condensate Piping
	a. Background Color:  White.
	b. Letter Color:  Green.



	3.4 DUCT LABEL INSTALLATION
	A. General: Identify air supply, return, exhaust, intake and relief ductwork with tags and arrows, showing ductwork service and direction of flow.
	B. Install plastic-laminated, self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:
	1. Blue:  For supply air ducts.
	2. Red:  For return air ducts.
	3. Orange: For outside air ducts
	4. Green:  For exhaust-, relief-, and mixed-air ducts.
	5. ASME A13.1 Colors and Designs:  For hazardous material exhaust.

	C. Location:  In each space where ductwork is exposed, or concealed only by removable ceiling system, locate signs near points where ductwork originates or continues into concealed enclosures (shaft, underground or similar concealment), and at 50' spa...



	23 05 93.00 - Testing, Adjusting and Balancing for HVAC
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Shop Drawings
	1. Certified Reports
	a. Submit testing, adjusting, and balancing reports bearing the seal and signature of the Test and Balance Engineer.  The reports shall be certified proof that the systems have been tested, adjusted, and balanced in accordance with the referenced stan...

	2. Final Report
	a. Upon verification and approval prepare final reports, type written, and organized and formatted as specified below.  Submit 2 complete sets of final reports.  Divide the contents of the report into the below listed divisions: General Information an...


	B. Quality Assurance
	1. Codes and Standards
	a. AABC:  "National Standards for Total System Balance".
	b. ASHRAE: ASHRAE Handbook, Systems Volume, Chapter 37, Testing, Adjusting, and Balancing.

	2. Balancing Agency Qualifications
	a. The HVAC Contractor shall procure the services of an independent Balance and Testing Agency, approved by the Engineer, and a member of Associated Air Balance Council (AABC) or NEBB, which specializes in the balancing and testing of heating, ventila...

	3. TAB Conference Meeting Minutes
	a. Meet with Owner's and Architect's representatives on approval of TAB strategies and procedures plan to develop a mutual understanding of the details.  Ensure the participation of TAB team members, equipment manufacturers' authorized service represe...
	b. Agenda Items:  Include at least the following:
	1) Submittal distribution requirements.
	2) The Contract Documents examination report.
	3) TAB plan.
	4) Work schedule and Project-site access requirements.
	5) Coordination and cooperation of trades and subcontractors.
	6) Coordination of documentation and communication flow.


	4. Certification of TAB Reports
	a. Certify TAB field data reports shall include the following:
	1) Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	2) Certify that TAB team complied with approved TAB plan and the procedures specified and referenced in this Specification.


	5. TAB Report Forms
	a. Use standard forms from AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems." NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems." SMACNA's "HVAC Systems -...


	C. Quality Control
	1. Agency Data
	a. Submit proof that the proposed testing, adjusting, and balancing agency meets the qualifications.



	1.2 PROJECT CONDITIONS
	A. Full Owner Occupancy:  Owner will occupy the building during entire TAB period.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 2 -  PRODUCTS (NOT APPLICABLE)
	PART 3 -  EXECUTION
	3.1 General
	A. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Note the locations of devices that are not accessible for testing a...
	B. Report deficiencies discovered before and during performance of the testing and balancing procedures. Observe and record system reactions to changes in conditions. Record default setpoints if different from indicated values.

	3.2 PRELIMINARY PROCEDURES FOR air SYSTEM BALANCING
	A. Air balance and testing shall not begin until the system has been completed and is in full working order.  The Contractor shall put all heating, ventilating and air conditioning systems and equipment into full operation and shall continue the opera...

	3.3 PERFORMING TESTING, ADJUSTING, AND BALANCING
	A. Cut insulation, ductwork and equipment casings for installation of test probes to the minimum extent necessary to allow adequate performance of procedures.
	1. Patch insulation, ductwork, and housings, using materials identical to those removed.
	2. Seal ducts and piping after testing.  Test for leaks and repair if found.
	3. Plug and seal equipment casings after testing. Test for leaks and repair if found.
	4. Seal insulation to re-establish integrity of the vapor barrier.

	B. Mark equipment settings, including damper control positions, valve indicators, fan speed control levers, potentiometers and similar controls and devices, to show final settings.  Mark with paint or other suitable, permanent identification materials.
	C. Retest, adjust, and balance systems subsequent to significant system modifications, and resubmit test results.
	D. Record external static pressure on a profile schematic for each piece of HVAC equipment.

	3.4 general procedures for balancing air systems
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan motor speed listed by fan manufacturer.

	3.5 PROCEDURES FOR CONDENSING UNITS
	A. Measure entering- and leaving-air temperatures.
	B. Record fan and motor operating data.

	3.6 PROCEDURES FOR air COILS
	A. Measure, adjust, and record the following data for each refrigerant coil:
	1. Dry-bulb temperature of entering and leaving air.
	2. Wet-bulb temperature of entering and leaving air.
	3. Airflow.


	3.7 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Measure and record the operating speed, airflow, and static pressure of each fan.
	2. Measure motor voltage and amperage.  Compare the values to motor nameplate information.
	3. Check the condition of filters.
	4. Check the condition of coils.
	5. Report on the operating condition of the equipment and the results of the measurements taken.  Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished.  Verify the following:
	1. New filters are installed.
	2. Coils are clean and fins combed.
	3. Drain pans are clean.
	4. Fans are clean.
	5. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the new fan speed.
	2. Verify that the indicated airflows of the renovated work result in fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. Adjust fan speeds within the limits of the installed drives to achieve design airflow.
	4. Balance system to design airflows indicated.

	D. Renovations – Air Side:
	1. In areas where existing air handling equipment or exhaust fans are being utilized, balancing contractor shall include the cost to pre-check each fan airflow (supply, return, exhaust) and any branch ductwork serving existing areas, prior to demoliti...
	2. At the completion of construction, balancing contractor shall re-check and adjust each air handler or exhaust fan air flows. (supply, return, exhaust) to meet the required air flows.   Change out sheaves, increase static pressure set-points, change...
	3. Adjust existing ductwork dampers serving existing spaces and balance to pre-checked air flows. Air flows serving existing spaces shall be similar after project is complete.


	3.8 FINAL TEST AND BALANCE REPORT
	A. The report shall be a complete record of the HVAC system performance, including conditions of operation, items outstanding, and any deviations found during the T&B process. The final report also provides a reference of actual operating conditions f...
	B. One copy of the final test and balance report shall be sent to the engineer of record. Provide five additional copies to the contractor.

	3.9 REVERIFICATION
	A. T&B Agency shall recheck all measurements and make adjustments as required to complete the balancing.  Revise the final report and balancing device settings to include all changes; resubmit the final report and request a second verification.

	3.10 ADDITIONAL TESTS
	A. Seasonal Periods:  If initial T&B procedures were not performed during near-peak conditions, the engineer of record may request a temperature recheck to further verify performance at near-peak conditions.
	B. Duct Leakage Testing:
	1. Witness the duct pressure testing performed by the mechanical/installing contractor.
	2. Verify that proper test methods are used and that leakage rates are within specified tolerances.
	3. Report any deficiencies observed.




	23 07 13.00 - Duct Insulation
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.
	a. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied if any).

	2. Schedule.
	a. Submit schedule showing insulation products which will be used for each application, indicating thickness, density, and accessories.


	B. Shop Drawings
	1. Coordination Drawings
	a. Include plans, elevations, sections, details, and attachments to other work.
	b. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	c. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each type of insulation.
	d. Detail application at linkages of control devices.
	e. Submit schedule showing insulation products which will be used for each application, indicating thickness, density, installed R-values and accessories.




	PART 2 -  PRODUCTS
	2.1 general
	A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ANSI/ASTM E 84 and NFPA 255, by a testing agency acceptable to authorities having jurisdiction.  Factory label insulati...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.

	B. Installed R-Values for insulation on ducts shall comply with local mechanical and energy code as required for indoor applications.
	C. Kitchen exhaust duct wrap shall meet ICC ASTM E 2336.

	2.2 INSULATION MATERIALS
	A. Manufacturers
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corp..
	b. Johns Manville.
	c. Knauf Insulation.
	d. Owens Corning.


	B. Interior (indoor) ductwork insulation shall have a minimum installed thermal resistance value of R6 or code minimum, whichever higher.
	C. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type II and ASTM C 1290, without facing and with vapor barrier Type II with factory-applied kraft paper, reinforcing scrim, alumi...
	D. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 612, Type IB.  For duct and plenum applications, provide insulation without facing and with vapor barrier with factory-applied kraft pap...
	E. Vapor Barrier Material for Ductwork:  Paper-backed aluminum-foil, except as otherwise indicated; strength and permeability rating equivalent to factory-applied vapor barriers on adjoining ductwork insulation, where available; with following additio...
	1. High Puncture Resistance:  Low vapor transmission (for ducts in exposed, high traffic areas susceptible to damage: Mech. Rooms, etc.)
	2. Moderate Puncture Resistance: Medium vapor transmission (for ducts in concealed areas).


	2.3  Zero clearance, fire rated ductwork wrap
	A. Manufacturers
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corp.; FlameChek.
	b. Johns Manville; Firetemp Wrap.
	c. 3M; Fire Barrier Wrap Products.
	d. Unifrax Corporation; FyreWrap.


	B. Fire-Rated Board:  Structural-grade, press-molded, xonolite calcium silicate, fireproofing board suitable for operating temperatures up to 2000 degrees F.  Comply with ASTM C 656, Type II, Grade 6.  Tested and certified to provide a 2-hour fire rat...
	C. Provide flexible fire resistive duct enclosure/wrap per ASTM E2336.  Insulation shall be a lightweight non-asbestos, high temperature, inorganic, ceramic fiber blanket totally encapsulated in foil/scrim having a service temperature range up to 2000...
	D. Use as a Type 1 kitchen exhaust air duct enclosure as a shaft alternative and a method for providing zero inch clearances around commercial kitchen grease duct exhaust systems to combustible materials. Provide 2 layers of insulation per code.
	E. Use as a shaft alternative and a method for providing zero inch clearances around ducted systems to combustible materials. Provide 2 layers of insulation per code.
	F. For access doors that are part of the tested enclosure systems, FireMaster F2-HT-XL3, or approved equal access doors, are acceptable.


	PART 3 -  EXECUTION
	3.1 GENERAL INSTALLATION REQUIREMENTS
	A. Extend ductwork insulation without interruption through walls, floors and similar ductwork penetrations, except where otherwise indicated
	B. Lined Ductwork:  Except as otherwise indicated, omit insulation on ductwork where internal insulation or sound absorbing linings have been installed. Duct lining thermal resistance value shall comply with external duct wrap requirements.
	C. Seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. Extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.


	3.2 DUCT INSULATION SCHEDULE
	A. All ductwork shall be insulated except:
	1. Metal ducts with duct liner of sufficient thickness to comply with energy code and ASHRAE/IESNA 90.1.
	2. Factory-insulated flexible ducts.
	3. Factory-insulated plenums and casings.
	4. Flexible connectors.
	5. Vibration-control devices.
	6. Factory-insulated access panels and doors.
	7. Supply ductwork exposed in conditioned (heated and cooled) spaces.  Supply ductwork in mechanical rooms, plenums, server rooms and electric equipment rooms shall be insulated.
	8. Toilet exhaust, general exhaust and return ductwork in conditioned (heated and cooled) spaces within the building’s thermal envelope.

	B. Ductwork penetrating building envelope
	1. Insulate all ductwork penetrations at the building envelope. Insulate all interior ductwork from the envelope penetration back to ten feet minimum. Insulate all exterior ductwork from the envelope penetration to the terminus with 2” thick elastomer...

	C. Grilles, Registers, and Diffusers:
	1. Provide insulation on collar and backside of supply diffusers in all ceiling spaces.
	2.  Provide insulation on plenum box of all supply grilles & registers in all ceiling spaces.
	3.
	2. All transfer air ducts shall be provided with acoustic lining unless otherwise noted on drawings.


	3.3 KITCHEN Type 1 EXHAUST DUCTWORK REQUIRED TO BE FIRE WRAPPED and ductwork required to be fire wrapped
	A. Insulate with two (2) layers of 1-1/2” thickness foil encapsulated fire resistive duct wrap, total thickness is 3”.
	B. Install with 1” high performance filament and 3” aluminum foil tape to seal blanket edges.  Provide 304 Carbon Steel banding for 2 hour ratings, steel angle opening frame, 16 gage access cover ¼” diameter thread rods 5“ long and fire stop materials...
	C. Secure system to ducts and duct hangers and supports to maintain a continuous fire rating.
	D. Insulate duct access panels and doors to achieve same fire rating as duct.
	E. Install firestopping at penetrations through fire-rated assemblies.

	3.4 PENETRATIONS
	A. Insulation installation through assemblies:  Provide insulation continuously through assembly penetrations.
	1. For applications requiring only indoor insulation, terminate insulation beyond exterior surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to in...
	2. Seal penetrations to maintain assembly rating.




	23 07 16.00 - HVAC Equipment Insulation
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.
	a. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied if any).


	B. Shop Drawings
	1. Coordination Drawings.
	a. Include plans, elevations, sections, details, and attachments to other work.
	b. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	c. Detail removable insulation at equipment connections.
	d. Detail application of field-applied jackets.
	e. Detail application at linkages of control devices.
	f. Detail field application for each equipment type.
	g. Schedule: Submit schedule showing insulation products which will be used for each application, indicating thickness, density, and accessories.




	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ANSI/ASTM E 84 and NFPA 255, by a testing agency acceptable to authorities having jurisdiction.  Factory label insulati...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.

	B. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Aeroflex USA, Inc.; Aerocel.
	b. Armacell LLC; AP Armaflex.
	c. K-Flex USA; Insul-Sheet and K-FLEX LS.


	C. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type II with factory-applied vinyl jacket.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. CertainTeed Corp.; SoftTouch Duct Wrap.
	b. Johns Manville; Microlite.
	c. Knauf Insulation; Friendly Feel Duct Wrap.
	d. Owens Corning; SOFTR All-Service Duct Wrap.



	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Ramco Insulation, Inc.; Super-Stik.


	B. Expanded or Exfoliated Vermiculite Insulating Cement:  Comply with ASTM C 196.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Ramco Insulation, Inc.; Thermokote V.



	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Flexible Elastomeric:  Comply with MIL-A-24179A, Type II, Class I.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Armacell LLC; Armaflex 520 Adhesive.
	b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-75.


	C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-127.
	b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-60/85-70.



	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below ambient services.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-30.
	b. Eagle Bridges  - Marathon Industries; 501.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-35.
	d. Mon-Eco Industries, Inc.; 55-10.

	2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness.
	3. Service Temperature Range:  0 to 180 deg F.
	4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight.
	5. Color:  White.

	C. Breather Mastic:  Water based; suitable for indoor use on above ambient services.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-10.
	b. Eagle Bridges  - Marathon Industries; 550.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 46-50.
	d. Mon-Eco Industries, Inc.; 55-50.
	e. Vimasco Corporation; WC-1/WC-5.

	2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
	3. Service Temperature Range:  Minus 20 to plus 180 deg F.
	4. Solids Content:  60 percent by volume and 66 percent by weight.
	5. Color:  White.


	2.5 LAGGING ADHESIVES
	A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-50 AHV2.
	b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-36.
	c. Vimasco Corporation; 713 and 714.

	2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over equipment insulation.
	3. Service Temperature Range:  0 to plus 180 deg F.
	4. Color:  White.


	2.6 SEALANTS
	A. Joint Sealants:
	1. Joint Sealants for Cellular-Glass Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.
	b. Eagle Bridges  - Marathon Industries; 405.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-45.
	d. Mon-Eco Industries, Inc.; 44-05.
	e. Pittsburgh Corning Corporation; Pittseal 444.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Permanently flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 100 to plus 300 deg F.
	5. Color:  White or gray.


	2.7 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-applied jacket schedules.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Johns Manville; Zeston.
	b. P.I.C. Plastics, Inc.; FG Series.
	c. Proto Corporation; LoSmoke.
	d. Speedline Corporation; SmokeSafe.

	2. Adhesive:  As recommended by jacket material manufacturer.
	3. Color:  White.
	4. Factory-fabricated tank heads and tank side panels.


	2.8 SECUREMENTS
	A. Bands:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ITW Insulation Systems; Gerrard Strapping and Seals.
	b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

	2. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 3/4 inch wide with closed seal.



	PART 3 -  EXECUTION
	3.1 GENERAL installation requirements
	A. Seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	3. Cover inserts with jacket material matching adjacent insulation.  Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	B. For above ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Manholes.
	5. Handholes.
	6. Cleanouts.


	3.2 FIELD-APPLIED JACKET INSTALLATION
	3.3 EQUIPMENT INSULATION SCHEDULE
	A. Insulation materials and thicknesses are identified below.  If more than one material is listed for a type of equipment, selection from materials listed is Contractor's option.
	B. Insulate indoor equipment that is not factory insulated.

	3.4 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Equipment, Concealed:
	1. None.

	B. Equipment, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches:
	1. PVC.

	C. Equipment, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger Than 72 Inches:
	1. Aluminum, Smooth with 1-1/4-Inch- Deep Corrugations 4-by-1-Inch Box Ribs:  0.040 inch thick.




	23 07 19.00 - HVAC Piping Insulation
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.
	a. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory and field applied if any).


	B. Shop Drawings
	1. Coordination Drawings
	a. Include plans, elevations, sections, details, and attachments to other work.
	b. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	c. Detail insulation application at pipe expansion joints for each type of insulation.
	d. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	e. Detail removable insulation at piping specialties.
	f. Detail application of field-applied jackets.
	g. Detail application at linkages of control devices.

	2. Schedule
	a. Submit schedule showing insulation products which will be used for each application, indicating thickness, density, and accessories.




	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ANSI/ASTM E 84 and NFPA 255, by a testing and inspecting agency acceptable to authorities having jurisdiction.  Factory...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.

	B. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Pittsburgh Corning Corporation; Foamglass.
	b. Caltherm Insulation.
	c. Johns Manville.

	2. Block Insulation:  ASTM C 552, Type I.
	3. Special-Shaped Insulation:  ASTM C 552, Type III.
	4. Preformed Pipe Insulation without Jacket:  Comply with ASTM C 552, Type II, Class 1.
	5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

	C. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I without slits for tubular materials.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Armacell LLC; AP Armaflex.
	b. Aeroflex USA.
	c. K-Flex USA.


	D. Mineral-Fiber, Preformed Pipe Insulation:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Johns Manville; Micro-Lok.
	b. Knauf Insulation; 1000-Degree Pipe Insulation.
	c. Owens Corning; Fiberglas Pipe Insulation.


	E. Vapor Barrier Material:  Paper-backed aluminum foil, except as otherwise indicated, strength and permeability rating equivalent to adjoining pipe insulation jacketing

	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Ramco Insulation, Inc.; Super-Stik.


	B. Expanded or Exfoliated Vermiculite Insulating Cement:  Comply with ASTM C 196.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Ramco Insulation, Inc.; Thermokote V.



	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing no flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 81-84.


	C. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Aeroflex USA, Inc.; Aeroseal.
	b. Armacell LLC; Armaflex 520 Adhesive.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-75.
	d. K-Flex USA; R-373 Contact Adhesive.


	D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-127.
	b. Eagle Bridges  - Marathon Industries; 225.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-60/85-70.
	d. Mon-Eco Industries, Inc.; 22-25.


	E. ASJ and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-82.
	b. Eagle Bridges  - Marathon Industries; 225.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-50.
	d. Mon-Eco Industries, Inc.; 22-25.



	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below-ambient services.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-30.
	b. Eagle Bridges  - Marathon Industries; 501.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-35.
	d. Mon-Eco Industries, Inc.; 55-10.

	2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness.
	3. Service Temperature Range:  0 to 180 deg F.
	4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight.
	5. Color:  White.

	C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-10.
	b. Eagle Bridges  - Marathon Industries; 550.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 46-50.
	d. Mon-Eco Industries, Inc.; 55-50.
	e. Vimasco Corporation; WC-1/WC-5.

	2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
	3. Service Temperature Range:  Minus 20 to plus 180 deg F.
	4. Solids Content:  60 percent by volume and 66 percent by weight.
	5. Color:  White.


	2.5 LAGGING ADHESIVES
	A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-50 AHV2.
	b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-36.
	c. Vimasco Corporation; 713 and 714.

	2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over pipe insulation.
	3. Service Temperature Range:  0 to plus 180 deg F.
	4. Color:  White.


	2.6 SEALANTS
	A. Joint Sealants:
	1. Joint Sealants for Cellular-Glass, Phenolic, and Polyisocyanurate Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.
	b. Eagle Bridges  - Marathon Industries; 405.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-45.
	d. Mon-Eco Industries, Inc.; 44-05.
	e. Pittsburgh Corning Corporation; Pittseal 444.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Permanently flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 100 to plus 300 deg F.
	5. Color:  White or gray.

	B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.
	b. Approved equal

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 40 to plus 250 deg F.
	5. Color:  White.


	2.7 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. FSK Jacket:  Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
	C. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; 20 mil thickness; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-applied jacket schedules.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Johns Manville; Zeston.
	b. P.I.C. Plastics, Inc.; FG Series.
	c. Proto Corporation; LoSmoke.
	d. Speedline Corporation; SmokeSafe.

	2. Adhesive:  As recommended by jacket material manufacturer.
	3. Color:  White.
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.



	2.8 SECUREMENTS
	A. Bands:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ITW Insulation Systems; Gerrard Strapping and Seals.
	b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

	2. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 3/4 inch wide with wing seal or closed seal.



	PART 3 -  EXECUTION
	3.1 GENERAL INSTALLATION REQUIREMENTS
	A. Cover valves, fittings and similar items in each piping system with equivalent thickness and composition of insulation as applied to adjoining pipe run.  Install factory molded, precut or job fabricated units (at Installer's option) except where sp...
	B. Extend piping insulation without interruption through walls, floors and similar piping penetrations, except where otherwise indicated.
	C. Provide continuous insulation through hangers, straps and all other supporting members.
	D. Provide protective metal shields and thermal hanger shield inserts at all supporting members to prevent compression of insulation.
	E. Flexible Closed Cell Elastomeric Installation: Slide full sections of insulation onto pipe.  Do not slit pipe to fit around piping.  All edges shall be clean cut. Insulation shall be pushed onto pipe, never pulled. All seams and butt joints shall b...
	F. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Manholes.
	5. Handholes.
	6. Cleanouts.


	3.2 PENETRATIONS
	A. Insulation installation through assemblies:  Provide insulation continuously through assembly penetrations.
	1. For applications requiring only indoor insulation, terminate insulation beyond exterior surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to in...
	2. Seal penetrations to maintain assembly rating.
	3. Extend jacket of outdoor insulation outside of building at least 2 inches beyond the exterior assembly penetration.
	4. Seal jacket to flashing with flashing sealant
	5. Seal penetrations with flashing sealant.


	3.3 GENERAL PIPE INSULATION INSTALLATION
	A. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Provide insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	3. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the mastic to a smooth and well-shaped contour.
	4. Stencil or label the outside insulation jacket of each union with the word "union."  Match size and color of pipe labels.

	B. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape insulation at these connections by tapering it to and around ...
	C. Provide removable insulation covers at locations indicated.  Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe.  Provide same insulation jacket as adjoining pipe insulation.
	2. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.

	D. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	E. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.4 INDOOR PIPING INSULATION SCHEDULE
	A. Refrigerant Piping:
	1. Insulation shall flexible elastomeric be the following minimum thickness:
	a. Less than NPS 1-1/2:  1 inch thick.
	b. NPS 1-1/2 and greater: 1-1/2 inch thick.

	2. For ductless split systems insulate refrigerant lines between evaporators and condensing units. Insulate each line separately.
	3. For refrigeration lines, insulate between evaporators and compressors.

	B. Refrigerant Tubing:
	1. Insulation shall flexible elastomeric be the following minimum thickness:
	a. Less than NPS 1-1/2:  1 inch thick.
	b. NPS 1-1/2 and greater: 1-1/2 inch thick.



	3.5 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket. If more than one material is listed, selection from materials listed is Contractor's option.
	B. Piping, Concealed:
	1. None.

	C. Piping, Exposed indoors:
	1. PVC

	D. Piping, Exposed in Mechanical Rooms, etc..:
	1. PVC.


	3.6 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket. If more than one material is listed, selection from materials listed is Contractor's option.
	B. Piping, Exposed:
	1. Aluminum, Smooth:  0.016 inch thick.




	23 09 93.00 - Sequence of Operations for HVAC Controls
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Written sequences.
	a. Provide written sequences of operation for each controlled system and piece of equipment.  Sequences shall be written in Contractor’s own words and shall not be a repetition of the sequences contained herein.


	A. The BUILDING AUTOMATION SYSTEM (BAS) Contractor shall be bound by the same Specification that the mechanical and electrical trades must follow.

	1.1 WARRANTY
	A. Manufacturer's Warranty:  Manufacturer and Installer agree to repair or replace components of pneumatic control system that fail(s) in materials or workmanship within specified warranty period.
	1. Warranty Period:  one year(s) from date of Substantial Completion.


	1.2 GENERAL CONTROL REQUIREMENTS AND SEQUENCES
	A. BASTemperature control Ccontractor shall provide all 120 Volt power wiring as required for temperature control panels, damper actuators and valve actuators, and transformers as required to low voltage. Temperature control to coordinate with electri...
	B. This contractor shall be familiar with and responsible for wiring of all auxiliary equipment (control and power wiring), and controllers required under the mechanical division Division 23. Equipment and controllers shall include but not be limited ...
	1. Remotely located transducers and sensors.

	C. These additional general requirements shall also apply.
	1. All fresh air intakes and relief/exhaust ducts or louvers, gravity roof ventilators, etc. shall have motor operated dampers. Dampers shall be low leak with blade and edge seals.
	2. All motor operated dampers shall be furnished and installed by the mechanical contractor, unless otherwise noted.  All damper actuators shall be furnished and installed by the BAS Mechanical Contractor, (unless damper and actuator are provided by e...
	a. Kitchen make-up air unit & Exhaust fan.

	3. All Programmable Thermostats shall be programmed at startup based on a time of day schedule from the owner.  The owner shall be trained on the how to change the setpoints and time of day of the programmable thermostat.
	1. All control setpoints shall be graphics on the BAS computer and adjustable through the equipment controller the BAS.. Initial setpoints may be given in this section, but shall be adjusted in the field per actual field conditions or per the owner’s ...
	1. Key
	1. AI:  Analog Input
	1. AO:  Analog Output
	1. DI:  Digital Input
	1. DO:  Digital Output
	1. LL:  Low Limit Alarm
	1. HL:  High Limit Alarm
	4. GA:  General Alarm


	1.3 Building occupancy zones and time period
	A. General
	1. The BAS shall incorporate a minimum of fifteen zones for time period scheduling. HVAC equipment can be assigned to any occupancy zone.
	2. An Occupancy Zone’s Occupied/Unoccupied time period shall be determined by a time-of-day, day-of-week schedule programmed by the BAS operator.

	B. Optimal Start
	1. An optimal start algorithm shall calculate the amount of time needed to achieve the desired space temperature prior to normal scheduled occupancy time and index time periods to pre-occupancy when time-of-day reaches the calculated time.
	2. The algorithm shall utilize the Occupancy Zone’s Occupied/Unoccupied time schedule, outside air temperature and average of Zone’s space temperatures to determine time at which to swith the Zone’s time period from Unoccupied to Proccupied.
	3. During Preoccupied time period, the HVAC equipment operates to warm or cool the spaces to occupied heating or cooling setpoints.
	4. Time period is switched from Preoccupied to Occupied once time-of-day reaches time schedule’s occupancy time.

	C. Events
	1. Time-of -day, day-of-week schedule function shall allow the user to program “Events” to override normal Optimal Start algorithm occupied time period scheduling for one-time and/or reoccurring special activities.

	D. Holidays
	1. Holiday programming overrides normal Occupied/Unoccupied time periods and keeps Occupied/Unoccupied zones in unoccupied time period for days designated as a holiday.
	2. Holiday programming does not override local unoccupied override devices.

	E. Local Occupant Unoccupied Override
	1. Individual unoccupied override buttons shall be incorporated into various space sensors.
	2. Space sensors shall permit the occupant to index HVAC equipment serving the space to occupied, for a time period on two hours, if equipment is in its Unoccupied time period based on Occupancy Zone’s time schedule.
	3. BAS operator shall be capable of enabling/disabling operation of individual space sensor’s local Unoccupied Override button via graphical user interface.



	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION
	3.1 Ductless Split System ACU – data closet
	A. The unit shall operate to maintain space temperature set point. The fan shall cycle in sequence with the heating/cooling coils to maintain space temperature setpoint. On a call for cooling, the evaporator fan shall start and run continuously and me...
	B. Provide Low Ambient Controls on condensing unit for operation down to -20 degrees F.

	3.2 Condensing Units
	A. All safeties interlocks associated with the condensing unit shall be hard wired. Software interlocks are acceptable as secondary additional safeties.
	B. Unit shall have self-contained controls by unit manufacturer. Provide Low Ambient Controls on condensing unit for operation down to -20 degrees F.
	C. On a call for cooling, with all safety devices satisfied, the first stage compressor contactor and condenser fan contactor energize causing the compressor and condenser fan motor to operate (the indoor fan contactor shall be wired to start at the s...
	D. On a further call for cooling, the second stage compressor contactor and condenser fan contactor energize causing the second stage compressor and condenser fan motor to operate. A liquid line solenoid valve will open when the second stage compresso...
	E. As cooling demand decreases, the second stage compressor contactor and condenser fan contactor de-energize causing the second stage compressor and condenser fan motor to shut down. A corresponding liquid line solenoid valve will close when the seco...
	A. [Control and monitoring points shall include but not be limited to the following:
	1. Compressors on/off status (DO/ DI)
	1. Condenser fans on/off status (DO/ DI)
	1. Outside air temperature (AI)]]


	3.3 Packaged Rooftop Units
	A. Constant Volume Packaged Rooftop Unit
	1. [General:
	a. All setpoints listed in this section are adjustableshall be adjustable through the BAS.  Control and monitoring points shall include but not be limited to the following:]

	2. Startup
	a. The unit shall operate on an occupied/unoccupied cycle as controlled from the BAS. Occupancy shall be predetermined by the owner and programmed into the BAS.
	b. During the "start-up" cycle the fan shall run with the dampers in the full recirculation position.  Provide morning warm-up sequence with optimum start function. When the return air temperature reaches setpoint, the minimum outside air damper shall...

	3. Supply Fan Control
	a. The supply fan speed shall be constant and set to the required CFM.
	a. Control and monitoring points shall include but not be limited to the following:
	1) Supply Fan on-off status (DO/ DI)
	1) [Supply Fan current (HL/ LL)]


	4. Space Temperature Control
	a. Provide local wall mounted room temperature thermostat with digital display of room temperature and setpoint (+/- deg. F. adjustable), and override feature.
	a. Control and monitoring points shall include but not be limited to the following:
	1) Space temperature (AI/ AO)


	5. Minimum Outside Air Control
	a. During occupied mode the outside air damper shall be open to minimum position. Provide motorized outdoor air damper.
	a. Control and monitoring points shall include but not be limited to the following:
	1) Outside air damper position (% open) (AO)
	1) Outside air CFM (AI)
	1) [CO2 sensor (AI/ AO/ HL)]


	6. Economizer Control
	a. Provide dual enthalpy economizer control. Economizer control shall be enabled whenever the outside air enthalpy is lower than the return air enthalpy.  Enthalpy shall be calculated from sensors which are tied to the same controller for accuracy.  D...
	a. Control and monitoring points shall include but not be limited to the following:
	1) Outside air temperature (AI)
	1) Outdoor Air Humidity (AI)
	1) Return air temperature (AI)
	1) Return Air Humidity (AI/ HL/ LL)
	1) Return air damper position (% open) (AO)


	7. Cooling Control
	a. Cooling shall be controlled to maintain space temperature setpoint. On a call for cooling the heating shall be off. On a further call for cooling, enable the economizer mode. On a further call for cooling, disable the economizer mode and the mechan...
	a. Control and monitoring points shall include but not be limited to the following:
	1) Mechanical Cooling stages on-off (DO/ DI)
	1) Supply Air Temperature (AI)


	8. Heating Control
	a. Heating shall be controlled to maintain space temperature setpoint.  On a call for heating, the mechanical cooling shall be off. On a further call for heating, the economizer mode shall be disabled. On a further call for heating the gas heating sha...
	a. Control and monitoring points shall include but not be limited to the following:
	1) [Supply fan speed (high/ low/off) (AO)]
	1) [Electric heating coil SCR control (AO)]
	1) [Hot water control valve position (% open) (AO)]
	1) [Natural gas heating valve position (% open)(AO)]
	1) [Supply Air Temperature (AI)]

	a. Control and monitoring points shall include but not be limited to the following:
	1) Filter High Static (GA)]


	9. Smoke Detector
	a. When the smoke detector is alarmed, the system shall be alarmed and the air handler shall fail safe with manual reset. Electrical contractor shall furnish, HVAC Contractor shall mount & Electrical contractor shall wire a UL listed photoelectric smo...
	a. [Control and monitoring points shall include but not be limited to the following:
	1) Smoke detector (GA)
	1) Fan Shutdown – Hard Wired]


	10. Unoccupied Mode
	a. During the unoccupied mode of operation, the RTU shall go into night setback mode.

	11. Night Setback/Shutdown
	a. At night setback/shutdown the RTU shall go to fail safe position. Fail safe position is defined by the following: The supply fan is off, the outdoor air intake damper is closed, the heating is off and the mechanical cooling is off. The supply fan s...



	3.4 Exhaust Fans
	A. General
	1. Provide high limit pressure switch on the suction side of all constant volume fans greater than 3 HP to disable the fan upon exceeding static pressure setpoint. Provide manual reset.

	B. Toilet Exhaust Fans (Timeclock)
	1. Exhaust fans shall be tied to timeclock, which shall be furnished, installed and wired by electrical contractor. When activated, exhaust fan motor damper shall open and fan shall start.

	A.  [Toilet Exhaust Fans (BAS)
	1. Exhaust fan operation shall be controlled by the BAS.  During occupied mode the exhaust fan motor damper shall open and fan shall start. During unoccupied mode the exhaust fan motor damper shall be closed and fan shall be off. A current transducer ...
	1. Control and monitoring points shall include but not be limited to the following:
	a. Fan on-off status (DO/DI)
	a. Runtime]


	C.  Kitchen Hood Exhaust Fan (Type I)
	1. The Kitchen Hood exhaust system shall be initiated by a located on the face of the kitchen hood with indicator light. At startup, energize exhaust fan motor.
	2. The exhaust fan shall run continuously at constant speed. Provide a current transducer to prove fan operation. At shutdown, the exhaust fan shall stop. When exhaust fan is off, supply fan shall be off.
	3. Provide all controls and wiring for complete interlock and operation of Kitchen Hood, exhaust fan, makeup air unit supply fan and all associated motor dampers.
	4. Interlock hood and mechanical equipment providing outside air to space that the hood is serving. Mechanical equipment shall remain in occupied mode with outside air damper open and supply fan on while kitchen hood is operational.
	1. [Exception: Interlock is not required if air handling equipment is in 24/7 operation.]
	1. [Control and monitoring points shall include but not be limited to the following:
	a. Exhaust Fan on-off status (DI)]]





	23 21 13.20 - Air-Conditioning Condensate Piping
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product listed

	B. Shop Drawings
	1. Coordination Drawings
	a. Detail, at 1/4 scale, the piping layout, fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attachments of the same to the building structure.  Detail location of anchors, alignment ...




	PART 2 -  PRODUCTS
	2.1 COPPER TUBE AND FITTINGS
	A. DWV Copper Tubing:  ASTM B 306, Type DWV.
	B. Copper Fittings and unions:  ASME B16.22.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Nibco
	b. Mueller
	c. Elkhart Products



	2.2 JOINING MATERIALS
	A. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.

	2.3 DIELECTRIC FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Nibco
	2. Mueller
	3. Elkhart Products
	4. Watts Regulator Company

	B. Dielectric Unions and Flanges:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Nibco
	b. Mueller
	c. Elkhart Products
	d. Watts Regulator Company

	2. Description:
	a. Standard:  ASSE 1079.
	b. Pressure Rating:  125 psig minimum at 180 deg F.
	c. Union End Connections:  Solder-joint copper alloy and threaded ferrous.
	d. Factory-fabricated, bolted, companion-flange assembly.
	e. Flange End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	C. Dielectric Flange Insulating Kits:
	1. Description:
	a. Non-conducting materials for field assembly of companion flanges.
	b. Pressure Rating:  150 psig.
	c. Gasket:  Neoprene or phenolic.
	d. Bolt Sleeves:  Phenolic or polyethylene.
	e. Washers:  Phenolic with steel backing washers.


	D. Dielectric Nipples:
	1. Description:
	a. Standard:  IAPMO PS 66
	b. Electroplated steel nipple. complying with ASTM F 1545.
	c. Pressure Rating:  300 psig at 225 deg F.
	d. End Connections:  Male threaded.
	e. Lining:  Inert and noncorrosive, propylene.




	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATIONS
	A. Condensate is to discharge indirectly into sanitary system as shown on plans. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicate piping locations and arrangements if such were used to size...
	B. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	C. Select system components with pressure rating equal to or greater than system operating pressure.
	D. Install piping at a uniform grade of 0.2 percent downward in direction of flow.
	E. Reduce pipe sizes using eccentric reducer fitting installed with level side down.
	F. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	G. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	H. Install escutcheons for piping penetrations of walls, ceilings, and floors.



	23 23 00.00 - Refrigerant Piping
	PART 1 -  GENERAL
	1. Provide for each type of product indicated.
	1. Coordination Drawings
	a. Show 1/4 inch equals 1 foot layout of refrigerant piping and specialties, including pipe, tube, and fitting sizes, flow capacities, valve arrangements and locations, slopes of horizontal runs, oil traps, double risers, wall and floor penetrations, ...
	a. Refrigerant piping indicated on Drawings is schematic only.  Size piping and design actual piping layout, including oil traps, double risers, specialties, and pipe and tube sizes to accommodate, as a minimum, equipment provided, elevation differenc...


	PART 2 -  PRODUCTS
	2.1 COPPER TUBE AND FITTINGS
	A. Copper Tube:  ASTM B 280, Type K or L.
	B. Wrought-Copper Fittings:  ASME B16.22.
	C. Wrought-Copper Unions:  ASME B16.22.
	D. Brazing Filler Metals:  AWS A5.8.
	E. Flexible Connectors:
	1. Body:  Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective jacket.
	2. End Connections:  Socket ends.
	3. Offset Performance:  Capable of minimum 3/4-inch misalignment in minimum 7-inch- long assembly.
	4. Pressure Rating:  Factory test at minimum 500 psig.
	5. Maximum Operating Temperature:  250 deg F.


	2.2 VALVES AND SPECIALTIES
	A. Check Valves:
	1. Body:  Ductile iron or cast bronze; globe pattern.
	2. Bonnet:  Bolted ductile iron or cast bronze.
	3. Piston:  Removable polytetrafluoroethylene seat.
	4. Closing Spring:  Stainless steel.
	5. Manual Opening Stem:  Seal cap, plated-steel stem, and graphite seal.
	6. End Connections:  Socket, union, threaded, or flanged.
	7. Maximum Opening Pressure:  0.50 psig.
	8. Working Pressure Rating:  500 psig.
	9. Maximum Operating Temperature:  275 deg F.

	B. Service Valves:
	1. Body:  Bronze with bronze cap including key end to remove core.
	2. Core:  Removable ball-type check valve with stainless-steel spring.
	3. Seat:  Polytetrafluoroethylene.
	4. End Connections:  Copper spring.
	5. Working Pressure Rating:  500 psig.

	C. Solenoid Valves:  Comply with ARI 760 and UL 429; listed and labeled by an NRTL.
	1. Body and Bonnet:  Plated steel.
	2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice:  Stainless steel.
	3. Seat:  Polytetrafluoroethylene.
	4. End Connections:  Threaded.
	5. Electrical:  Molded, watertight coil in NEMA 250 enclosure of type required by location with 1/2-inch conduit adapter, and 24-V ac coil.
	6. Working Pressure Rating:  400 psig.
	7. Maximum Operating Temperature:  240 deg F.
	8. Manual operator.

	D. Safety Relief Valves:  Comply with ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL.
	1. Body and Bonnet:  Ductile iron and steel, with neoprene O-ring seal.
	2. Piston, Closing Spring, and Seat Insert:  Stainless steel.
	3. Seat Disc:  Polytetrafluoroethylene.
	4. End Connections:  Threaded.
	5. Working Pressure Rating:  400 psig.
	6. Maximum Operating Temperature:  240 deg F.

	E. Thermostatic Expansion Valves:  Comply with ARI 750.
	1. Body, Bonnet, and Seal Cap:  Bronze or steel.
	2. Diaphragm, Piston, Closing Spring, and Seat Insert:  Stainless steel.
	3. Packing and Gaskets:  Non-asbestos.
	4. Capillary and Bulb:  Copper tubing filled with refrigerant charge.
	5. Superheat:  Adjustable.
	6. Reverse-flow option (for heat-pump applications).
	7. End Connections:  Socket, flare, or threaded union.
	8. Working Pressure Rating:  450 psig.

	F. Moisture/Liquid Indicators:
	1. Body:  Bronze.
	2. Window:  Replaceable, clear, fused glass window with indicating element protected by filter screen.
	3. Indicator:  Color coded to show moisture content in ppm.
	4. Minimum Moisture Indicator Sensitivity:  Indicate moisture above 60 ppm.
	5. End Connections:  Socket or flare.
	6. Working Pressure Rating:  500 psig.
	7. Maximum Operating Temperature:  240 deg F.

	G. Permanent Filter Dryers:  Comply with ARI 730.
	1. Body and Cover:  Painted-steel shell.
	2. Filter Media:  10 micron, pleated with integral end rings; stainless-steel support.
	3. Desiccant Media:  Activated charcoal.
	4. End Connections:  Socket.
	5. Maximum Pressure Loss:  2 psig.
	6. Rated Flow:  Sized to meet tonnage of system
	7. Working Pressure Rating:  500 psig.
	8. Maximum Operating Temperature:  240 deg F.


	2.3 REFRIGERANTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Atofina Chemicals, Inc.
	2. DuPont Company; Fluorochemicals Div.
	3. Honeywell, Inc.; Genetron Refrigerants.
	4. INEOS Fluor Americas LLC.

	B. ASHRAE 34, R-410A:  Pentafluoroethane/Difluoromethane.


	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A
	A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications:  Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed joints.
	B. Suction Lines NPS 2 to NPS 3-1/2 for Conventional Air-Conditioning Applications:  Copper, Type L, drawn-temper tubing and wrought-copper fittings with brazed joints.
	C. Hot-Gas and Liquid Lines applications:
	1. NPS 5/8 and Smaller:  Copper, Type ACR, annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints.
	2. NPS 3/4 to NPS 1 and Smaller:  Copper, Type L, annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints.
	3. NPS 1-1/4 to NPS 2:  Copper, Type K, drawn-temper tubing and wrought-copper fittings with brazed joints.

	D. Safety-Relief-Valve Discharge Piping:
	1. NPS 5/8 and Smaller:  Copper, Type ACR, annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints.
	2. NPS 3/4 to NPS 1 and Smaller:  Copper, Type L, annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints.
	3. NPS 1-1/ to NPS 2:  Copper, Type K, drawn-temper tubing and wrought-copper fittings with brazed joints.


	3.2 VALVE AND SPECIALTY APPLICATIONS
	A. Install service valves for gage taps at inlet and outlet of hot-gas bypass valves and strainers if they are not an integral part of valves and strainers.
	B. Install a check valve at the compressor discharge and a liquid accumulator at the compressor suction connection.
	C. Except as otherwise indicated, install diaphragm packless valves on inlet and outlet side of filter dryers.
	D. Install a full-sized, three-valve bypass around filter dryers.
	E. Install thermostatic expansion valves as close as possible to distributors on evaporators.
	1. Install valve so diaphragm case is warmer than bulb.
	2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps.  Do not mount bulb in a trap or at bottom of the line.
	3. If external equalizer lines are required, make connection where it will reflect suction-line pressure at bulb location.

	F. Install receivers sized to accommodate pump-down charge.
	G. Install flexible connectors at compressors.

	3.3 PIPING INSTALLATION
	A. Select system components with pressure rating equal to or greater than system operating pressure.
	B. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury.
	C. Slope refrigerant piping as follows:
	1. Install horizontal hot-gas discharge piping with a uniform slope downward away from compressor.
	2. Install horizontal suction lines with a uniform slope downward to compressor.
	3. Install traps and double risers to entrain oil in vertical runs.
	4. Liquid lines may be installed level.

	D. Install sleeve seals for piping penetrations of concrete walls and slabs.
	E. Install escutcheons for piping penetrations of walls, ceilings, and floors.
	F. Refrigerant piping shall be sized per equipment manufacturer’s recommendations including all necessary traps, double suction risers, etc, and pipe size increases based on actual layout, distance and unit sizing.
	G. Provide bushings between copper piping and pipe supports to eliminate dissimilar metal condition.
	H. Where outdoor units are mounted on grade, route refrigerant piping above grade and through outside wall and up within wall for extension to indoor unit.
	I. Bleed dry nitrogen through refrigerant piping during brazing operations.
	J. Provide locking-type tamper resistant caps on all refrigerant circuit access ports.

	3.4 PIPE JOINT CONSTRUCTION
	A. Threaded Joints:  Thread steel pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry-seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	B. Steel pipe can be threaded, but threaded joints must be seal brazed.
	C. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.



	23 31 13.00 - Metal Ducts
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.

	B. Shop Drawings
	1. Sheet metal thicknesses.
	2. Joint and seam construction and sealing.
	3. Reinforcement details and spacing.
	4. Materials, fabrication, assembly, and spacing of hangers and supports.
	5. Design Calculations for selecting hangers and supports.
	6. Fabrication, assembly, and installation, including plans, elevations, sections, components, and attachments to other work.
	7. Factory- and shop-fabricated ducts and fittings.
	8. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
	9. Elevation of top of ducts.
	10. Dimensions of main duct runs from building grid lines.
	11. Fittings.
	12. Reinforcement and spacing.
	13. Seam and joint construction.
	14. Penetrations through fire-rated and other partitions.
	15. Equipment installation based on equipment being used on the project.
	16. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
	17. Hangers and supports, including methods for duct and building attachment and vibration isolation.



	PART 2 -  PRODUCTS
	2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materi...
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, mater...
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-press...

	2.2 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Dixie Sheetmetal
	b. Eastern Sheetmetal of Cincinnati
	c. Linx Industries.
	d. Semco Mfg., Inc.
	e. Hranec


	B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension).
	C. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materials in...
	1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter:  Flanged.

	D. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials i...
	1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal seams.
	2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded longitudinal seams.

	E. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing r...
	F. Fabricated ductwork shall comply with AMCA Standard 511 for air leakage.

	2.3 SHEET METAL MATERIALS
	A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam ma...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  G90.
	2. Finishes for Surfaces Exposed to View:  Mill phosphatized.

	C. Exposed Ductwork Materials:  Where ductwork is indicated to be exposed to view in occupied spaces, provide materials which are free from visual imperfections including pitting, seam marks, roller marks, stains and discolorations, and other imperfec...
	D. Exposed Ductwork:  Provide paint grip on all exposed ductwork that is required to be painted.  Refer to architectural drawings for areas where duct is to be painted.  Coordinate with all trades prior to installing paint grip.
	E. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts.
	F. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316; cold rolled, annealed, sheet.  Exposed to view surface finish shall be No. 4, and No. 1 elsewhere.
	G. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

	H. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.4 DUCT LINER
	A. Fibrous-Glass Duct Liner:  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following :
	a. CertainTeed Corporation; Insulation Group.
	b. Johns Manville.
	c. Knauf Insulation.
	d. Owens Corning.

	2. Maximum Thermal Conductivity:
	a. Type I, Flexible:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.
	b. Type II, Rigid:  0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.


	B. Insulation Pins and Washers:
	1. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for capacitor-discharge welding, 0.106-inch- diameter shank, length to suit depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel...
	2. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick galvanized steel; with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches in diameter.

	C. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation”

	2.5 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	2. Tape Width:  3 inches.
	3. Sealant:  Modified styrene acrylic.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. Maximum Static-Pressure Class:  10-inch wg, positive and negative.
	7. Service:  Indoor and outdoor.
	8. Service Temperature:  Minus 40 to plus 200 deg F.
	9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum.

	C. Solvent-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Base:  Synthetic rubber resin.
	3. Solvent:  Toluene and heptane.
	4. Solids Content:  Minimum 60 percent.
	5. Shore A Hardness:  Minimum 60.
	6. Water resistant.
	7. Mold and mildew resistant.
	8. Maximum Static-Pressure Class:  10-inch wg, positive or negative.
	9. Service:  Indoor or outdoor.
	10. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	D. Flanged Joint Sealant:  Comply with ASTM C 920.
	1. General:  Single-component, acid-curing, silicone, elastomeric.
	2. Type:  S.
	3. Grade:  NS.
	4. Class:  25.
	5. Use:  O.
	6. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

	E. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for10-inch wg static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.



	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	B. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	C. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Overlap openi...

	3.2 installation of duct liner
	A. General:  Install duct liner in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-19, "Flexible Duct Liner Installation."
	B. Size of ductwork shown on the drawings is free net area, outside dimension of ducts will need to be increased if lined duct is used.
	C. The following ductwork shall be lined:
	1. Return from open ceiling plenum return to HVAC unit.
	2. Transfer Air ducts.

	D. The following ductwork shall be lined with flexible duct liner:
	1. Return ductwork in ducted return systems 10 feet downstream of HVAC unit.
	2. Exhaust ductwork 10 feet upstream and downstream of fans.
	3. Transfer air ducts.

	E. The following ductwork shall be lined with rigid duct liner:
	1. Return from open ceiling plenum return to HVAC unit.
	2. Field or shop fabricated return air/outside air mixing plenums at HVAC units.


	3.3 DUCT SEALING
	A. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":
	1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	2. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal Class B.
	3. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  Seal Class A.
	4. Unconditioned Space, Exhaust Ducts:  Seal Class C.
	5. Unconditioned Space, Return-Air Ducts:  Seal Class B.
	6. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal Class C.
	7. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  Seal Class B.
	8. Conditioned Space, Exhaust Ducts:  Seal Class B.
	9. Conditioned Space, Return-Air Ducts:  Seal Class C.


	3.4 FIELD QUALITY CONTROL
	A.  Leakage Tests:
	1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for each test.
	2. Test the following systems:
	a. Ducts with a Pressure Class Higher Than 3-Inch wg:  Test representative duct sections totaling no less than 25 percent of total installed duct area for each designated pressure class.
	b. Supply Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative duct sections totaling no less than 50 percent of total installed duct area for each designated pressure class.
	c. Return Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative duct sections totaling no less than 50 percent of total installed duct area for each designated pressure class.
	d. Exhaust Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative duct sections totaling no less than 50 percent of total installed duct area for each designated pressure class.
	e. Outdoor Air Ducts with a Pressure Class of 3-Inch wg or Higher:  Test representative duct sections totaling no less than 50 percent of total installed duct area for each designated pressure class.

	3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for compliance with test requirements.
	4. Test for leaks before applying external insulation.
	5. Conduct tests at static pressures equal to maximum design pressure of system or section being tested.  If static-pressure classes are not indicated, test system at maximum system design pressure.  Do not pressurize systems above maximum design oper...
	6. Give seven days' advance notice for testing.

	B. Duct System Cleanliness Tests:
	1. Visually inspect duct system to ensure that no visible contaminants are present.
	2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems."
	a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media shall not exceed 0.75 mg/100 sq. cm.


	C. Duct system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.5 DUCT CLEANING
	A. Clean new and existing duct system(s) before testing, adjusting, and balancing.
	B. Use service openings for entry and inspection.
	1. Create new openings and install access panels appropriate for duct static-pressure class if required for cleaning access.  Provide insulated panels for insulated or lined duct.  Patch insulation and liner as recommended by duct liner manufacturer.
	2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
	3. Remove and reinstall ceiling to gain access during the cleaning process.

	C. Particulate Collection and Odor Control:
	1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent collection efficiency for 0.3-micron-size (or larger) particles.
	2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC system, and locate exhaust downwind and away from air intakes and other points of entry into building.

	D. Clean the following components by removing surface contaminants and deposits:
	1. Air outlets and inlets (registers, grilles, and diffusers).
	2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.
	3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter sections, and condensate collectors and drains.
	4. Coils and related components.
	5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical equipment rooms.
	6. Supply-air ducts, dampers, actuators, and turning vanes.
	7. Dedicated exhaust and ventilation components and makeup air systems.

	E. Mechanical Cleaning Methodology:
	1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect vacuum device to downstream end of duct sections so areas being cleaned are under negative pressure.
	3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging integrity of metal ducts, duct liner, or duct accessories.
	4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable material, mold, or fungus growth.
	5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.
	6. Provide drainage and cleanup for wash-down procedures.
	7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus is present.  Apply antimicrobial agents according to manufacturer's written instructions after removal of surface deposits and debris.




	23 33 00.00 - Air Duct Accessories
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.

	B. Shop Drawings
	1. Duct accessories.
	a. Include plans, elevations, sections, details and attachments to other work.
	b. Detail duct accessories fabrication and installation in ducts and other construction.  Include dimensions, weights, loads, and required clearances; and method of field assembly into duct systems and other construction.  Include special fittings, ma...

	2. Duct security bars.
	3. Wiring Diagrams
	a. For power, signal, and control wiring.




	PART 2 -  PRODUCTS
	2.1 general
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roll...
	C. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  G90.
	2. Exposed-Surface Finish:  Mill phosphatized.

	D. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 1 finish for concealed ducts and No. 4 finish for exposed ducts.
	E. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.2 BACKDRAFT AND PRESSURE RELIEF DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. Nailor Industries Inc.
	3. Ruskin Company.

	B. Description:  Gravity balanced.
	C. Maximum Air Velocity:  3000 fpm.
	D. Maximum System Pressure:  3-inch wg.
	E. Frame:  Hat-shaped, 0.063-inch- thick extruded aluminum, with welded corners or mechanically attached and mounting flange.
	F. Blades:  Multiple single-piece blades, 0.050-inch- thick aluminum sheet with sealed edges.
	G. Blade Action:  Parallel.
	H. Blade Seals:  Extruded vinyl, mechanically locked.
	I. Blade Axles:
	1. Material:  Aluminum.
	2. Diameter:  0.20 inch.

	J. Tie Bars and Brackets:  Aluminum.
	K. Bearings:  Bearings shall be dustproof ball type for low pressure operation.
	L. Accessories:
	1. Adjustment device to permit setting for varying differential static pressure.
	2. Counterweights and spring-assist kits for vertical airflow installations.
	3. Screen Mounting:  Front mounted in sleeve.
	a. Sleeve Thickness:  20 gage minimum.
	b. Sleeve Length:  6 inches minimum.

	4. Screen Mounting:  Inlet.
	5. Screen Material:  Aluminum.
	6. Screen Type:  Bird.
	7. 90-degree stops.


	2.3 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Nailor Industries Inc.
	b. Ruskin Company.
	c. Greenheck Fan Corporation.

	2. Standard leakage rating.
	3. Suitable for horizontal or vertical applications.
	4. For units less than 36" wide or 12" high:
	a. Frame shall be 22 gage galvanized steel.
	b. Blade shall be single skin, 22 gage galvanized steel with center "V" groove for reinforcement.
	c. Bearings shall be corrosion resistant synthetic sleeve type turning in an extruded hole in the damper frame.
	d. Axles shall be 3/8" square shaft positively locked into damper blade.

	5. For units over 36" wide and 12" high :
	a. Frame shall be 18 gage galvanized steel formed into a structural hat channel shape with tabbed corners for reinforcement.
	b. Blades shall be single skin 18 gage galvanized steel with three longitudinal grooves for reinforcement.
	c. Bearings shall be corrosion resistant synthetic sleeve type turning in an extruded hole in the damper frame.
	d. Axles shall be hexagonal positively locked into damper blade.


	B. Jackshaft:
	1. Size:  1-inch diameter.
	2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at each mullion and at each end of multiple-damper assemblies.
	3. Length and Number of Mountings:  As required to connect linkage of each damper in multiple-damper assembly.

	C. Damper Hardware:
	1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-plated steel, and a 3/4-inch hexagon locking nut.
	2. Include center hole to suit damper operating-rod size.
	3. Include elevated platform for insulated duct mounting.


	2.4 motor operated DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. Nailor Industries Inc.
	3. Ruskin Company.

	B. All louvers, gravity roof ventilators, etc. shall have motor operated dampers. Dampers shall be low leak with blade and edge seals.
	C. All dampers shall be furnished and installed by the mechanical contractor. All low voltage motorized damper actuators shall be furnished, installed and wired by the TCC, unless damper & actuator are provided by equipment manufacturer.  All line vol...
	D. All motor operated dampers integral to or utilized as part of an engineered smoke control system shall be listed and comply with UL 555S.
	E. Blades shall be airfoil type galvanized steel with integral structural reinforcing tube running full length of each blade. Blade edge seals shall be extruded vinyl double edge design with inflatable pocket which enables air pressure from either dir...
	F. Bearings shall be non-corrosive molded synthetic. Axles shall be square to provide positive locking connection to blades and linkage.  Round axles are not acceptable.  Linkage shall be concealed in frame.
	G. All dampers shall be tested in accordance with AMCA 500 and shall be rated AMCA Class 1A for 3.5 cfm/sf at 1” wg pressure for all sizes 24” wide and above.
	H. Dampers shall be parallel blade for 2-position control and opposed blade for modulating control.

	2.5 FLANGE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Eastern Sheetmetal.
	3. Nexus PDQ; Division of Shilco Holdings Inc.
	4. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material:  Galvanized steel.
	D. Gage and Shape:  Match connecting ductwork.

	2.6 TURNING VANES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Aero Dyne.
	2. Ductmate Industries, Inc.
	3. Duro Dyne Inc.
	4. Elgen Manufacturing.
	5. METALAIRE, Inc.
	6. SEMCO Incorporated.
	7. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	C. Vane Construction:  Single wall for ducts up to 48 inches wide and double wall for larger dimensions.

	2.7 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Flexmaster U.S.A., Inc.
	3. Greenheck Fan Corporation.
	4. McGill AirFlow LLC.
	5. Ruskin.
	6. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	1. Door:
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Hinges and Latches:  1-by-1-inchbutt or piano hinge and cam latches.
	d. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
	3. Number of Hinges and Locks:
	a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks.
	b. Access Doors up to 18 Inches Square:  Continuous hinge and two sash locks.
	c. Access Doors up to 24 by 48 Inches:  Continuous hinge and two compression latches with outside and inside handles.
	d. Access Doors Larger Than 24 by 48 Inches:  Continuous hinge and two compression latches with outside and inside handles.


	C. Pressure Relief Access Door:
	1. Door and Frame Material:  Galvanized sheet steel.
	2. Door:  Double wall with insulation fill with metal thickness applicable for duct pressure class.Operation:  Open outward for positive-pressure ducts and inward for negative-pressure ducts.Factory set at 3.0- to 8.0-inch wg.
	3. Doors close when pressures are within set-point range.
	4. Hinge:  Continuous piano.
	5. Latches:  Cam.
	6. Seal:  Neoprene or foam rubber.
	7. Insulation Fill:  1-inch- thick, fibrous-glass or polystyrene-foam board.


	2.8 type 1 exhaust DUCT ACCESS PANEL ASSEMBLIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Flame Gard, Inc.
	3. Morgan Thermal Ceramics.
	4. Ruskin
	5. 3M.

	B. Labeled according to UL 1978 by an NRTL.
	C. Panel and Frame:  Minimum thickness 0.0528-inch carbon steel.
	D. Fasteners:  Carbon steel.  Panel fasteners shall not penetrate duct wall.
	E. Gasket:  Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum 2000 deg F.
	F. Minimum Pressure Rating:  10-inch wg, positive or negative.

	2.9 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. Elgen Manufacturing.
	4. Ventfabrics, Inc.
	5. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Materials:  Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives:  Comply with UL 181, Class 1.
	D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized sheet steel or 0.032-inch- thick aluminum sheets.  Provide metal compatible with connected d...
	E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
	1. Minimum Weight:  26 oz./sq. yd..
	2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature:  Minus 40 to plus 200 deg F.


	2.10 FLEXIBLE DUCTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Flexmaster U.S.A., Inc.
	2. McGill AirFlow LLC.
	3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Insulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.
	1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity:  4000 fpm.
	3. Temperature Range:  Minus 10 to plus 160 deg F.
	4. Insulation R-value:  Comply with local ASHRAE/IESNA 90.1 requirements.

	C. Flexible Duct Connectors:
	1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action or Nylon strap in sizes 3 through 18 inches, to suit duct size.


	2.11 DUCT SECURITY BARS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Carnes.
	2. KEES, Inc.
	3. Lloyd Industries, Inc.
	4. Metal Form Manufacturing, Inc.
	5. SolutionAir.

	B. Description:  Factory-fabricated and field-installed duct security bars.
	C. Configuration:
	1. Frame:  2-1/2 by 2-1/2 by 1/4 inch angle.
	2. Sleeve:  3/16-inch, continuously welded steel frames with 1-1/2-by-1-1/2-by-1/8-inch angle frame factory welded to 1 end.  To be poured in place or set with concrete block or welded or bolted to wall, one side only.  Duct connections on both sides.
	3. Horizontal Bars:  1/2 inch.
	4. Vertical Bars:  1/2 inch.
	5. Bar Spacing:  6 inches.
	6. Mounting:  Bolted or welded.


	2.12 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install motor operated dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts.  Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner ...
	1. Install steel dampers in steel ducts.
	2. Install aluminum dampers in aluminum ducts.

	E.  Install duct security bars.  Construct duct security bars from 0.164-inchsteel sleeve, continuously welded at all joints and 1/2-inch- diameter steel bars, 6 inches o.c. in each direction in center of sleeve.  Weld each bar to steel sleeve and eac...
	F. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. Upstream and downstream from duct filters.
	2. At outdoor-air intakes and mixed-air plenums.
	3. At drain pans and seals.
	4. Downstream from manual volume dampers, motor operated dampers, backdraft dampers, and equipment.
	5. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  Access doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors and shall be outward operation for access doors...
	6. At each change in direction and at maximum 50-foot spacing.
	7. Upstream and downstream from turning vanes.
	8. Control devices requiring inspection.
	9. Elsewhere as indicated.

	G. Install access doors with swing against duct static pressure.
	H. Access Door Sizes:
	1. One-Hand or Inspection Access:  8 by 5 inches.
	2. Two-Hand Access:  12 by 6 inches.
	3. Head and Hand Access:  18 by 10 inches.
	4. Head and Shoulders Access:  21 by 14 inches.
	5. Body Access:  25 by 14 inches.
	6. Body plus Ladder Access:  25 by 17 inches.

	I. Install flexible connectors to connect ducts to equipment. The use of flexible connectors as a means of duct transitions is prohibited.
	J. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet held in place with metal straps.
	K. Connect diffusers to ducts with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	L. Maximum length of flexible branch duct shall not exceed five feet and only be used at air devices.
	M. Do not install flexible duct above inaccessible ceilings.
	N. Install duct test holes where required for testing and balancing purposes.



	23 34 23.00 - HVAC Power Ventilators
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.

	B. Shop Drawings
	1. Coordination Drawings
	a. Include plans, elevations, sections, details, and attachments to other work.
	b. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

	2. Wiring Diagrams
	a. For power, signal, and control wiring.




	PART 2 -  PRODUCTS
	2.1 general
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Acme Engineering & Mfg. Corp.
	2. Greenheck Fan Corporation.
	3. Loren Cook Company.
	4. Twin City Fan Companies.

	B. Project Altitude:  Base fan-performance ratings on actual Project site elevations.
	C. Operating Limits:  Classify according to AMCA 99.
	D. Power ventilators for use for restaurant kitchen exhaust shall also comply with UL 762.
	E. Prelubricated and Sealed Shaft Bearings:
	1. Self-aligning, pillow-block-type bearings.
	2. Ball-Bearing Rating Life:  ABMA 9, Ll0 at 80,000 hours.
	3. Roller-Bearing Rating Life:  ABMA 11, Ll0 at 80,000 hours.

	F. Grease-Lubricated Shaft Bearings:
	1. Self-aligning, pillow-block-type, tapered roller bearings with double-locking collars and two-piece, cast-iron housing.
	2. Ball-Bearing Rating Life:  ABMA 9, Ll0 at 80,000 hours.
	3. Roller-Bearing Rating Life:  ABMA 11, Ll0 at 80,000 hours.

	G. Roof Curbs:  Provide factory fabricated insulated roof curb by the same manufacturer as the equipment.  Roof curb to be insulated.

	2.2 CENTRIFUGAL ROOF VENTILATORS
	A. Housing:  Provide the Following Types of Housing Design:
	1. Spun-aluminum, dome top and outlet baffle.

	B. Hinged Subbase:  Galvanized-steel hinged arrangement permitting service and maintenance.
	C. Curb Seal: Provide rubber seal between fan and curb to assure proper sealing when attached to curb.
	D. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades.
	E. Accessories:
	1. Variable-Speed Controller (direct drive fans):  Solid-state control to reduce speed from 100 to less than 50 percent.
	2. Bird Screens:  Removable, 1/2-inch mesh, aluminum wire.
	3. Dampers:  Parallel-blade dampers mounted in curb base with electric actuator; wired to close when fan stops. Damper motor shall be 120V/1 phase unless otherwise noted.


	2.3 UPBLAST PROPELLER ROOF EXHAUST FANS
	A. Provide spun-aluminum discharge baffle to direct discharge air upward, with rain and snow drains and grease collector.
	A. Wind Band, Fan Housing, and Base:  Reinforced and braced steel, containing rain trough, motor and drive assembly, and fan wheel.
	1. Hinged Subbase:  Galvanized-steel hinged arrangement permitting service and maintenance.

	B. Fan Wheel:  Replaceable, fabricated steel, airfoil blades fastened to cast-aluminum hub; factory set pitch angle of blades.
	C. Accessories:
	1. Variable-Speed Controller (direct drive fans):  Solid-state control to reduce speed from 100 to less than 50 percent.

	D. Curb Seal: Provide rubber seal between fan and curb to assure proper sealing when attached to curb.
	E. Provide curb extension as necessary to raise fan discharge above roof roofline as required by code.

	2.4 CEILING-MOUNTED VENTILATORS
	A. Housing:  Steel, lined with acoustical insulation.
	B. Fan Wheel:  Centrifugal wheels directly mounted on motor shaft.  Fan shrouds, motor, and fan wheel shall be removable for service.
	C. Grille: Aluminum, louvered grille with flange on intake and thumbscrew attachment to fan housing.
	D. Outlet Damper:  Exhaust fan shall have back draft damper at outlet of exhaust.
	E. Accessories:
	1. Variable-Speed Controller:  Solid-state control to reduce speed from 100 to less than 50 percent.
	2. Isolation:  Rubber-in-shear vibration isolators.


	2.5 MOTORS
	A. Motors with Variable Frequency Drives:  All fan motors shall be of highest efficiency possible, either Premium or High Efficiency rating. All fan motors with VFD’s must be inverter duty rated and fan manufacturer shall factory inverter balance the ...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Fan(s) shall be installed a minimum of 10’-0” from any roof edge regardless of location indicated on plans, unless a screen wall or railing is installed per the local building code. See the architectural plans for coordination.
	B. Provide high static pressure switch in the ductwork downstream of exhaust fans greater than 3 hp. Fan shall shutdown upon detection of static pressure in excess of 2” wc.. Provide manual reset.
	C. Equipment Mounting: Install fans on cast-in-place concrete equipment base(s) using restrained spring isolators.
	1. Minimum Deflection:  1 inch.
	2. Install dowel rods to connect 4”-high concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of concrete base.
	3. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete floor.

	D. Curb Support:  Install insulated, manufacturer’s insulated roof curb on roof structure, level and secure, according to "The NRCA Roofing and Waterproofing Manual," Low-Slope Membrane Roofing Construction Details Section, Illustration "Raised Curb D...
	E. Ceiling Units:  Suspend units from structure; use steel wire or metal straps.



	23 37 13.00 - Diffusers, Registers and Louvers
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.
	2. Diffuser, Register, and Grille Schedule
	a. Indicate drawing designation, room location, quantity, model number, size, and accessories furnished.




	PART 2 -  PRODUCTS
	2.1 diffusers and registers DIFFUSERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Anemostat Products; a Mestek company.
	2. Carnes.
	3. METALAIRE, Inc.
	4. Nailor Industries Inc.
	5. Price.
	6. Titus.
	7. Tuttle & Bailey.
	8. Warren Technologies.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, thro...
	B. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.
	C. All return air devices installed opening into a plenum or ceiling space shall be provided with an internally lined 24 gauge sheet metal sound boot, per details, minimum of 24” in length.



	23 38 13.00 - Commercial Kitchen Hoods and Ductwork
	PART 1 -  GENERAL
	1. Coordination Drawings
	a. Signed and sealed by a qualified professional engineer.
	a. Shop Drawing Scale:  1/4 inch = 1 foot
	b. Show plan view, elevation view, sections, roughing-in dimensions, service requirements, duct connection sizes, and attachments to other work.
	c. Show cooking equipment plan and elevation to confirm minimum code-required overhang.
	d. Indicate performance, exhaust and makeup air airflow, and pressure loss at actual Project-site elevation.
	e. Show control cabinets.
	f. Show fire-protection cylinders, piping, actuation devices, and manual control devices.
	g. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

	2. Design Calculations
	a. Calculate requirements for selecting seismic restraints.

	3. Wiring Diagrams
	a. Power, signal, and control wiring.

	4. Piping Diagrams
	a. Detail fire-suppression piping and components and differentiate between manufacturer-installed and field-installed piping.  Include roughing-in requirements for drain connections.  Show cooking equipment plan and elevation to illustrate fire-suppre...

	1.2 EXTRA MATERIALS
	A. (1) complete set of grease filters/baffles per Type 1 exhaust hood
	1. Furnish extra materials described that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.



	PART 2 -  PRODUCTS
	2.1 TYPE I EXHAUST HOOD
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Captive-Aire Systems.
	2. Accurex by Greenheck.
	3. MetalCraft.
	4. Grease Master.

	B. Weld all joints exposed to grease with continuous welds, and make filters/baffles or grease extractors and makeup air diffusers easily accessible for cleaning.
	1. Fabricate hoods according to NSF 2, "Food Equipment."
	2. Hoods shall be listed and labeled, according to UL 710, by a testing agency acceptable to authorities having jurisdiction.
	3. Hoods shall be designed, fabricated, and installed according to NFPA 96.
	4. Duct Collars:  Minimum 0.0598-inch- thick steel at least 3 inches long, continuously welded to top of hood and at corners
	5. Makeup Air Fire Dampers:  Labeled, according to UL 555, by a testing agency acceptable to authorities having jurisdiction.
	a. Fire Rating:  1-1/2 hours.
	b. Frame:  SMACNA Type A , with blades in airstream; fabricated with roll-formed stainless steel; with mitered and interlocking corners.
	c. Blades:  Roll-formed, interlocking or folded, minimum 0.034-inch- thick, stainless steel sheet.
	d. Horizontal Dampers:  Include a blade lock and stainless-steel closure spring.
	e. Fusible Link:  Replaceable, 212 deg F rated.


	C. Hood Configuration:  Exhaust only and makeup air.
	1. Makeup air shall be introduced through laminar-flow-type, perforated metal panels on front of hood canopy.

	D. Hood Style:  Wall-mounted canopy Single-island canopy   Eyebrow .
	E. Filters/Baffles:  Removable, stainless-steel, with spring-loaded fastening.  Fabricate stainless steel for filter frame and removable collection cup and pitched trough.  Exposed surfaces shall be pitched to drain to collection cup.  Filters/baffles...
	F. Lighting Fixtures:  Surface-mounted, fluorescent fixtures and lamps with lenses sealed vapor-tight.  Wiring shall be installed in conduit on hood exterior.  Number and location of fixtures shall provide a minimum of 70 foot candles at 30 inches abo...
	1. Light switches shall be mounted on front panel of hood canopy
	2. Lighting Fixtures:  Incandescent complying with UL 1598.

	G. Hood Controls:  Hood -mounting control cabinet, fabricated of stainless steel.
	1. Exhaust Fan:  On-off switches shall start and stop the exhaust fan.  Interlock exhaust fan with makeup air supply fan to operate simultaneously. Interlock exhaust fan with fire-suppression system to operate fan(s) during fire-suppression-agent rele...


	2.2  LISTED GREASE DUCTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ampco.
	2. Captive Aire.
	3. Dixie Sheetmetal.
	4. Lindab.
	5. Selkirk.
	6. Metal-Fab

	B. Description:  Double-wall metal vents tested according to UL 1978 and rated for 500 deg F continuously, or 2000 deg F for 30 minutes; with positive or negative duct pressure and complying with NFPA 211.
	C. Double wall metal vent systems tested according to UL 2221.
	D. Material:
	1. ASTM A 666, Type 304 stainless steel. Comply with ASTM A 480, Type 302, 304, or 316; with No. 4 finish where exposed to view in occupied spaces, No. 1 finish elsewhere.  Protect finished surfaces with mill-applied adhesive protective paper, maintai...
	2. ASTM A 1008 carbon steel sheets with oiled, matte finish for exposed ducts.
	3. ASTM B 209 Aluminum alloy 3003, H14 temper with mill finish for concealed ducts and standard, one-side bright finish for duct surfaces exposed to view.

	E. Insulation: Minimum 3” thick soluble ceramic fiber between inner and outer walls.
	F. Accessories:  Tees, elbows, increasers, hood connectors, terminations, adjustable roof flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; fabricated from similar materials and designs as vent-pipe straight sect...

	2.3 WET-CHEMICAL FIRE-SUPPRESSION SYSTEM
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ansul Incorporated; a Tyco International Ltd. Company.
	2. Badger Fire Protection.
	3. Kidde Fire Systems.
	4. Pyro Chem.

	B. Description:  Engineered distribution piping designed for automatic detection and release or manual release of fire-suppression agent by hood operator.  Fire-suppression system shall be listed and labeled for complying with NFPA 17A, "Wet Chemical ...
	1. Steel Pipe, NPS 2 and Smaller:  ASTM A 53/A 53M, Type S, Grade A, Schedule 40, plain ends.
	2. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300.
	3. Piping, fusible links and release mechanism, tank containing the suppression agent, and controls shall be factory installed.  Controls shall be in stainless-steel control cabinet mounted on wall.  Furnish manual pull station for wall mounting.  Exp...
	4. Liquid Extinguishing Agent:  Noncorrosive, low-pH liquid.
	5. Furnish electric-operated gas shutoff valve with clearly marked open and closed indicator and manual reset for field installation.
	6. Fire-suppression system controls shall be integrated with controls for fans, lights, and fuel supply and located in a single cabinet for each group of hoods immediately adjacent.
	7. Wiring shall have color-coded, numbered terminal blocks and grounding bar.  Spare terminals for fire alarm, optional wiring to start fan with fire alarm, red pilot light to indicate fan operation, and control switches shall all be factory wired in ...

	C. Provide all necessary switches, emergency gas valves, control wiring and two sets of normally open / normally closed contacts for interface with the gas valve and fire alarm system.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF KITCHEN HOODS
	A. Complete field assembly of hoods where required.
	1. Make closed butt and contact joints that do not require filler.
	2. Grind field welds on stainless-steel equipment smooth, and polish to match adjacent finish.  Comply with welding requirements in Part 2 "General Hood Fabrication Requirements" Article.

	B. Make cutouts in hoods where required to run service lines and to make final connections, and seal openings according to UL 2221.
	C. Install trim strips and similar items requiring fasteners in a bed of sealant.  Fasten with stainless-steel fasteners at 48 inches o.c. maximum.
	D. Install sealant in joints between equipment and abutting surfaces with continuous joint backing, unless otherwise indicated.  Provide airtight, watertight, vermin-proof, sanitary joints.
	E. Install lamps, with maximum recommended wattage, in equipment with integral lighting.
	F. Set field-adjustable switches.

	3.2 INSTALLATION OF type 1 EXHAUST DUCTS
	A. Fabricate kitchen exhaust ducts and supports, used for smoke and vapor removal from cooking equipment, of 16-gage minimum carbon steel where concealed, and of 18-gage minimum stainless steel where exposed.  For duct construction, comply with SMACNA...
	B. Fabricate joints and seams with continuous welds for watertight construction.  Provide for thermal expansion of ductwork through 2000 deg. F temperature range.
	C. Install without dips or traps which may collect residues, except where traps have continuous or automatic residue removal.  Pitch ducts per UL requirements to drain grease back to hood.
	D. Provide access openings at duct connection to hood and at each change in direction, located on sides of duct 1-1/2" minimum from bottom, and fitted with grease-tight covers of same material as duct.  Install additional access openings at a maximum ...
	E. Where vertical exhaust ductwork spans multiple floors, provide access openings from every floor into the duct riser if personnel access to the interior of the vertical duct is unachievable.
	F. Strip protective paper from stainless ductwork surfaces, and repair finish wherever it has been damaged.
	G. Provide a manual reset fire stat mounted in the exhaust duct above the hood for automatic shutdown of hood exhaust fan. Wiring by electrical contractor.



	23 62 13.00 - Air-Cooled Condensing Units
	PART 1 -  GENERAL
	1. Provide for each type of product indicated.
	a. Include rated capacities, operating characteristics, and furnished specialties and accessories.  Include equipment dimensions, weights and structural loads, required clearances, method of field assembly, components, and location and size of each fi...

	1. Coordination Drawings
	a. For compressor and condenser units, include plans, elevations, sections, details, and attachments to other work.

	1. Wiring Diagrams
	a. For power, signal, and control wiring.


	PART 2 -  PRODUCTS
	2.1 General
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Carrier Corporation; Commercial HVAC Systems.
	2. Lennox International Inc.
	3. Bryant.
	4. McQuay International.
	5. Trane.

	B. Description:  Factory assembled and tested; consisting of compressor, condenser coil, fan, motors, refrigerant reservoir, and operating controls.
	C. Refrigerant:  R-407C or R-410A. Provide lockable covers on refrigerant fill ports.
	D. Condenser coils and any piping exposed to the elements shall be Heresite coated.
	E. Exterior units installed within 15 miles of a saltwater coastline: Finned tube coils shall be protected with a pure phenolic thermosetting resinous coating. Metal preparation to provide a surface profile shall include degreasing and etching or phos...

	2.2 COMPRESSOR AND CONDENSER UNITS, AIR COOLED, 6 TO 120 TONS
	A. Compressor:  reciprocating hermetic-type compressor, 1,750 RPM, designed for air-cooled condensing, complete with crankcase sight glass, crankcase heater, and backseating service access valves on suction and discharge ports.  Capacity shall be cont...
	1. Crankcase heater in well within crankcase;
	2. Capacity steps as scheduled, or greater number;
	3. Compressor of same manufacturer as condensing unit

	B. Compressor:  Hermetic or semihermetic rotary screw compressor designed for service with crankcase sight glass, crankcase heater, and backseating service access valves on suction and discharge ports.
	1. Capacity Control: Modulating slide-valve assembly or port unloaders.

	C. Condenser Coil:  Condenser coil shall be seamless copper tubing mechanically bonded to heavy-duty, configurated aluminum fins, with separate and independent refrigeration circuit for each compressor.  Units shall include liquid accumulator and subc...
	D. Condenser Fans:  Propeller-type vertical discharge; direct drive.  Include the following:
	1. Permanently lubricated ball bearing condenser fan motors;
	2. Separate motor for each condenser fan;
	3. Constant speed condenser fan motors;
	4. Each fan assembly shall be dynamically and statically balanced.
	5. Head pressure control, thermostatic expansion valve, evaporator freeze stat, compressor start assist kit for low ambient conditions down to –20 degrees F.
	6. Provide subcooler and accumulator

	E. Operating and safety controls include the following:
	1. Manual-reset, high-pressure cutout switches.
	2. Automatic-reset, low-pressure cutout switches.
	3. Low-oil-pressure cutout switch.
	4. Compressor-winding thermostat cutout switch.
	5. Three-leg, compressor-overload protection.
	6. Control transformer.
	7. Magnetic contactors for compressor and condenser fan motors.
	8. Timer to prevent excessive compressor cycling.

	F. Accessories:
	1.  to control compressor and condenser unit and evaporator fan.
	2. Low-Ambient Controller:  Cycles condenser fan to permit cooling operation down to 0 deg F with time-delay relay to bypass low-pressure switch.
	3. Gage Panel:  Package with refrigerant circuit suction and discharge gages.
	4. Part-winding-start timing relay, circuit breakers, and contactors.

	G. Unit Casings:  Designed for outdoor installation with weather protection for components and controls and with removable panels for required access to compressors, controls, condenser fans, motors, and drives.  Additional features include the follow...
	1. Steel, galvanized or zinc coated, for exposed casing surfaces; treated and finished with manufacturer's standard paint coating.
	2. Perimeter base rail with forklift slots and lifting holes to facilitate rigging.
	3. Gasketed control panel door.
	4. Factory-installed metal grilles, for protection of condenser coil during shipping, installation, and operation
	5. Condenser coil hail guard.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Where units and refrigerant piping are located a distance of 10 feet or more from the building, provide 4” PVC sleeve and raceway with full radius elbows for refrigerant piping.
	B. The condensing unit or heat pump shall be installed a minimum of 10’-0” from any roof edge regardless of location indicated on plans, unless a screen wall or railing is installed per the local building code.
	C. Vibration Isolation:  Mount compressor and condenser units on rubber pads.



	23 74 13.00 - Packaged Outdoor Central-Station Air-Handling Units
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.
	a. Include manufacturer's technical data for each RTU, including rated capacities, dimensions, required clearances, characteristics, furnished specialties, and accessories.

	2. Sequence of operation.
	a. Provide manufacturer’s operation manual with configuration settings highlighted matching the design sequence of operation.


	B. Shop Drawings
	1. Coordination Drawings
	a. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	b. For RTU supports indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	c. Detail mounting, securing, and flashing of roof curb to roof structure.  Indicate coordinating requirements with roof membrane system.

	2. Wiring Diagrams
	a. Power, signal, and control wiring.



	1.2 extra materials
	A. (1) set of filters for each air handling unit.
	1. Furnish extra materials described above that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AAON, Inc.
	2. Addison Products Company.
	3. Carrier Corporation.
	4. Johnson Controls.
	5. Lennox Industries Inc.
	6. McQuay International.
	7. Trane.
	8. VTS.


	2.2 CASING
	A. General Fabrication Requirements for Casings:  Formed and reinforced double-wall insulated panels, fabricated to allow removal for access to internal parts and components, with joints between sections sealed.
	B. Exterior Casing Material:  Galvanized steel with factory-painted finish, with pitched roof panels and knockouts with grommet seals for electrical and piping connections and lifting lugs.
	1. Exterior Casing Minimum Thickness:  0.052 inch thick.

	C. Inner Casing Fabrication Requirements:
	1. Inside Casing:  Galvanized steel, 0.034 inch thick minimum.

	D. Casing Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B.
	1. Materials:  ASTM C 1071, Type I.
	2. Thickness:  1 inch.
	3. Liner materials shall have air-stream surface coated with an erosion- and temperature-resistant coating or faced with a plain or coated fibrous mat or fabric.
	4. Liner Adhesive:  Comply with ASTM C 916, Type I.

	E. Condensate Drain Pans:  Formed sections of IAQ galvanized sheet, a minimum of 2 inches deep, and complying with ASHRAE 62.1.
	1. Drain Connections:  Threaded nipple both sides of drain pan.
	2. Pan-Top Surface Coating for IAQ galvanized pans:  Corrosion-resistant compound.

	F. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	2.3 FANS
	A. Direct-Driven Supply-Air Fans:  Double width,  , centrifugal; with permanently lubricated, multispeed motor resiliently mounted in the fan inlet.  Aluminum or painted-steel wheels, and galvanized- or painted-steel fan scrolls.
	B. Supply-Air Fans:  Double width, forward curved, centrifugal; with permanently lubricated, single-speed motor.  Aluminum or painted-steel wheels, and galvanized- or painted-steel fan scrolls.
	C. Condenser-Coil Fan:  Propeller, mounted on shaft of permanently lubricated motor.
	D. Relief-Air Fan: Backward inclined, shaft mounted on permanently lubricated motor.

	2.4 COILS
	A. Face Velocity:  Maximum air velocity across coil shall be 500 fpm unless noted otherwise on schedules.
	B. Supply-Air Refrigerant Coil:
	1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical distributor.
	2. Coil Split:  Interlaced.
	3. Baked phenolic or cathodic epoxy coating.
	4. Condensate Drain Pan:  Formed with double-pitch and drain connections complying with ASHRAE 62.1.

	C. Outdoor-Air Refrigerant Coil:
	1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical distributor.
	2. Baked phenolic or cathodic epoxy coating.

	D. Hot-Gas Reheat Refrigerant Coil:
	1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical distributor.
	2. Baked phenolic or cathodic epoxy coating.


	2.5 REFRIGERANT CIRCUIT COMPONENTS
	A. Compressor:  Semihermetic, reciprocating, mounted on vibration isolators; with internal overcurrent and high-temperature protection, internal pressure relief.
	B. Refrigeration Specialties:
	1. Refrigerant:  R-407C or R-410A .
	2. Expansion valve with replaceable thermostatic element.
	3. Refrigerant filter/dryer.
	4. Manual-reset high-pressure safety switch.
	5. Automatic-reset low-pressure safety switch.
	6. Minimum off-time relay.
	7. Automatic-reset compressor motor thermal overload.
	8. Brass service valves installed in compressor suction and liquid lines.
	9. Low-ambient kit high-pressure sensor.
	10. Hot-gas reheat solenoid valve with a replaceable magnetic coil.


	2.6 AIR FILTRATION
	A. Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting value (MERV) according to ASHRAE 52.2.
	1. Glass Fiber:  Minimum 80 percent arrestance, and MERV 5.
	2. Pleated:  Minimum 90 percent arrestance, and MERV 7.


	2.7 GAS FURNACE
	A. Description:  Factory assembled, piped, and wired; complying with ANSI Z21.47 and NFPA 54.
	1. CSA Approval:  Designed and certified by and bearing label of CSA.

	B. Burners:  Stainless steel.
	1. Fuel:  Natural gas.
	2. Ignition:  Electronically controlled electric spark or hot-surface igniter with flame sensor.
	3. High-Altitude Kit:  For Project elevations more than 2000 feet above sea level.

	C. Heat-Exchanger and Drain Pan:  Stainless steel.
	D. Venting:  Gravity vented with vertical extension.
	E. Safety Controls:
	1. Gas Control Valve:  Modulating.
	2. Gas Train:  Single-body, regulated, redundant, 24-V ac gas valve assembly containing pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.


	2.8 DAMPERS
	A. Outdoor-Air Damper:  Linked damper blades, for 0 to 25 percent outdoor air, with motorized damper filter.
	B. Outdoor- and Return-Air Mixing Dampers:  Parallel- or opposed-blade galvanized-steel dampers mechanically fastened to cadmium plated for galvanized-steel operating rod in reinforced cabinet.  Connect operating rods with common linkage and interconn...
	1. Damper Motor:  Modulating with adjustable minimum position.
	2. Relief-Air Damper:  Gravity actuated or motorized, as required by ASHRAE/IESNA 90.1, with bird screen and hood.


	2.9 ELECTRICAL POWER CONNECTION
	A. Provide for single connection of power to unit with control-circuit transformer with built-in overcurrent protection.

	2.10 ACCESSORIES
	A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection.  Include transformer if required.  Outlet shall be energized even if the unit main disconnect is open.
	B. Low-ambient kit using variable-speed condenser fans for operation down to 35 deg F.
	C. Coil guards of painted, galvanized-steel wire.
	D. Hail guards of galvanized steel, painted to match casing.
	E. Provide high condensate in primary condensate pan to de-energize unit upon detection of high condensate levels.

	2.11 ROOF CURBS
	A. Materials:  Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-installed wood nailer; complying with NRCA standards.
	1. Curb Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B.
	a. Materials:  ASTM C 1071, Type I or II.
	b. Thickness:  1-1/2 inches.

	2. Application:  Factory applied with adhesive and mechanical fasteners to the internal surface of curb.
	a. Liner Adhesive:  Comply with ASTM C 916, Type I.
	b. Mechanical Fasteners:  Galvanized steel, suitable for adhesive attachment, mechanical attachment, or welding attachment to duct without damaging liner when applied as recommended by manufacturer and without causing leakage in cabinet.
	c. Liner materials applied in this location shall have air-stream surface coated with a temperature-resistant coating or faced with a plain or coated fibrous mat or fabric depending on service air velocity.
	d. Liner Adhesive:  Comply with ASTM C 916, Type I.


	B. Curb Height:  14 inches.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.
	1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger than supported equipment and minimum 6 inches above finished ground elevation.
	2. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	3. Install anchor bolts to elevations required for proper attachment to supported equipment.
	4. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
	5. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in concrete specifications.

	B. Equipment Mounting:  Install RTUs on concrete base using elastomeric pads  .  Comply with requirements for concrete base specified in concrete specifications
	1. Minimum Deflection:  1 inch

	C. Roof Curb:  Install on roof structure or concrete base, level and secure, according to NRCA's "Low-Slope Membrane Roofing Construction Details Manual," Illustration "Raised Curb Detail for Rooftop Air Handling Units and Ducts." ARI Guideline B. Ins...
	D. Unit Support:  Install unit level on structural curbs.  Coordinate wall penetrations and flashing with wall construction.  Secure RTUs to structural support with anchor bolts.
	E. Install condensate drain, minimum connection size, with trap and indirect connection to nearest roof drain or area drain.
	F. Duct installation requirements are specified in other HVAC Sections.  Drawings indicate the general arrangement of ducts.  The following are specific connection requirements:
	1. Install ducts to termination at top of roof curb.
	2. Remove roof decking only as required for passage of ducts.  Do not cut out decking under entire roof curb.
	3. Connect supply ducts to RTUs with flexible duct connectors.
	4. Install return-air duct continuously through roof structure.

	G. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to site during other-than-normal occupancy hours...
	H. After completing system installation and testing, adjusting, and balancing RTU and air-distribution systems, clean filter housings and install new filters.



	23 74 33.00 - Packaged Outdoor Rooftop Units
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.
	a. Submit manufacturer's technical product data, including rated capacities of selected model clearly indicated, dimensions, required clearances, weights, furnished specialties and accessories; and installation and start-up instructions.
	b. Configuration settings shall match the sequence of operation shown in the contract documents.
	c. BacNet control points list.


	B. Shop Drawings
	1. Coordination Drawings
	a. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, methods of field assembly, components, and location and size of each field connection.  Prepare by or under the supervision of a qualified professional engineer.
	b. Mounting Details:  For securing and flashing roof curb to roof structure.  Indicate coordinating requirements with roof membrane system.

	2. Wiring Diagrams
	a. Power, signal, and control wiring.



	1.2 extra materials
	A. (1) set of filters for each rooftop unit.


	PART 2 -  PRODUCTS
	2.1 general
	A. Manufacturer: Subject to compliance with requirements, provide rooftop units of one of the following:
	1. Carrier Air Conditioning; Div. of Carrier Corp.
	2. Bryant
	3. Lennox
	4. Daikin
	5. Aaon
	6. Greenheck
	7. Trane
	8. Johnson Controls

	B. General: All units shall be completely factory assembled and tested, piped, internally wired, and fully charged with HFC Refrigerant.  Cooling capacities shall be rated in accordance with A.R.I. Standard 360.  All electrical wiring in accordance wi...
	C. Unit Casing:  All exterior surfaces shall be phosphatized, zinc-coated steel with enamel finish.  Screws shall be coated with zinc-plus-zinc chromate and with neoprene washers where sealing shall be required.  Doors shall provide access to control ...
	1. Unit casing shall have double wall construction with foam injected panels.

	D. Roof Curb:  Manufacturer’s standard construction with 16-gauge, zinc-clad steel.  The roof curb is designed to mate with unit and provide support and complete weathertight installation when properly installed.  Wood nailer strip shall be factory in...
	1. Optional roof curb to match sloping roof.

	E. Evaporator Coil:  Indoor coils are seamless copper tubing mechanically bonded to aluminum fins and are factory pressure and leak tested.
	F. Condensate Pan: Provide IAQ stainless steel, double sloping drain pain. Provide high condensate switch in primary condensate pan to de-energize unit upon detection of high condensate levels.
	G. Condenser Fan:  Direct drive, statically and dynamically balanced propeller fans are used.  All fans are weatherproof and UL listed for outdoor use.  Permanently lubricated motors have built-in thermal overload protection.
	H. Defrost Control:  The demand defrost system compares precise temperature difference between the outdoor ambient temperature and outdoor coil fin surface temperature to assess outdoor coil heat transfer capacity.  Solid-state comparator and defrost ...
	I. Filters:  1-inch throwaways are standard.
	J. Heating Types:
	1. Natural gas heat exchangers:  Provide manufacturer's construction of aluminized steel gas-fired heat exchangers and burners, designed for minimum of 2-stage operation.  Provide single gas connection.

	K. Outside Air Options
	1. Motorized Outdoor Air Dampers:  Manually-set outdoor air dampers will provide up to 25 percent outside air.
	2.

	L. Exhaust Air Options:
	M. Provide the following Accessories:
	1. Locking-type tamper resistant caps on all outdoor refrigerant circuit access ports.
	a. .

	2. Low Ambient Control: Provide head pressure control, designed to operate at temperature down to 0 deg F.
	3. Thermostat:  Provide thermostat assembly for 7 day/night setback staged heating and cooling with manual or automatic changeover on standard subbase.
	4. Hail guards protecting the condenser fins.
	5.

	N. Phenolic Coating – Finned tube coils shall be protected with a pure phenolic thermosetting resinous coating. Metal preparation to provide a surface profile shall include degreasing and etching or phosphatizing by immersion. The coating shall be app...
	1. The total D.F.T. of the coating shall be approximately 2 mils. D.F.T. varies depending upon fin spacing and the number of tube rows in depth. The coating shall withstand dry heat up to 205 degrees Celsius (400 degress Fahrenheit), and show no sign ...

	O. Controls:
	1. Provide BacNet points list to the temperature controls contractor.
	2. Provide a Sequence of Operation or rooftop unit configuration settings per the sequence of operations in the contract documents.
	3.  DDC Interface – Equipment manufacturer shall provide a factory installed BacNet card to allow transfer of SNVT information from equipment manufacturer controller to temperature controls system/BAS.

	P. Safety Controls:
	1. low pressure cutout, manual reset;
	2. high pressure cutout, manual reset;
	3. compressor motor overload protection, manual reset;
	4. anti-recycling timing device;
	5. adjustable low-ambient lockout;
	6. oil pressure switch.


	2.2 ROOFTOP UNITS – Constant volume, non-heat pump
	A. Compressor:  All units have hermetically sealed, high efficiency reciprocating compressors.  Compressors are equipped with over temperature, over current and high pressure controls.  Lead compressor shall be 2-stage.  Crankcase heaters are standard.
	B. Refrigerant Circuit:  All units have electronic expansion devices to provide proper refrigerant flow control.
	C. Condenser Coil:  Outdoor coils are specially designed with widely spaced, wavy-finned surface and staggered row copper tubing.  3/8-inch OD seamless copper tubing is mechanically bonded to aluminum fins.  Each coil is factory pressure and leak tested.
	D. Evaporator Fan:  Direct Drive forward-curved, centrifugal type fans are standard.  Fan and motor bearings are permanently lubricated.  Fan motor shall be ECM below 3 horsepower or inverter duty with VFD control for fan motors 3 horsepower and above...
	E. Refrigeration System:
	Compressors - All units shall have two or more 3,600 rpm, hermetically sealed compressors.  Compressors shall be equipped with over-temperature, over-current and high-pressure controls. Lead compressor shall be 2-stage. Crankcase heaters and suction l...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. The rooftop unit(s) shall be installed a minimum of 10’-0” from any roof edge regardless of location indicated on plans, unless a screen wall or railing is installed per the local building code. See the architectural plans for coordination.
	B. Support:  Install and secure roof curb to roof structure, in accordance with National Roofing Contractor's Association (NRCA) installation recommendations and shop drawings.  Install and secure rooftop units on curbs and coordinate roof penetration...
	C. Condensate Piping:  Provide Type L copperSchedule 40 PVC condensate piping with trap.



	23 81 29.00 - Ductless Split System Air Conditioning Units
	PART 1 -  GENERAL
	1.1 submittal requirements
	A. Product Data
	1. Provide for each type of product indicated.

	B. Shop Drawings
	1. Coordination Drawings.
	2. Wiring Diagrams


	1.2 extra materials
	A. (1) set of filters for each indoor unit.
	1. Furnish to Owner, with receipt.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURER:
	A. Subject to compliance with requirements, provide ductless split system air conditioning units of one of the following manufacturers:
	1. Carrier
	2. Trane / Mitsubishi Electric
	3. Sanyo
	4. LG
	5. Daikin
	6. Samsung
	7. Johnson Controls / York


	2.2 OUTDOOR CONDENSING UNITS
	A. General
	1. Factory assembled, single piece, air-cooled outdoor unit.  Contained within the unit enclosure shall be all factory wiring, piping, controls, compressor, full charge of HFC refrigerant, and special features required prior to field start-up.

	B. Unit Cabinet
	1. Unit cabinet shall be constructed of galvanized steel, bonderized and coated with a baked-enamel finish.
	2. Unit access panels shall be removable with minimal screws and shall provide full acce4ss to the compressor, fan, and control components.
	3. Outdoor compartment shall be isolated and have an acoustic lining to assure quiet operation.

	C. Fans
	1. Outdoor fans shall be direct-drive propeller type, and shall discharge air horizontally.  Fans shall below air through the outdoor coil.
	2. Outdoor fan motors shall be totally-enclosed, single-phase motors with Class B insulation and permanently-lubricated sleeve bearings.  Motor shall be protected by internal thermal overload protection.
	3. Shaft shall have inherent corrosion resistance.
	4. Fan blades shall be corrosion resistant and shall be statically and dynamically balanced.
	5. Outdoor fan openings shall be equipped with PVC coated protection grille over fan and coil.

	D. Compressor
	1. Compressor shall be fully hermetic reciprocating or scroll type.
	2. Compressor shall be equipped with oil system, operating oil charge, and motor.  Internal overloads shall protect the compressor from overtemperature and overcurrent.  Scroll compressors shall also have high discharge gas temperature protection if r...
	3. Motor shall be NEMA rated Class F, suitable for operation in a refrigerant atmosphere.
	4. Reciprocating compressors shall be equipped with crankcase heaters to minimize liquid refrigerant accumulation in compressor during shutdown and to prevent refrigerant dilution of oil.
	5. Compressor assembly shall be installed on rubber vibration isolators and shall have internal spring isolation.
	6. Compressors shall be single-phase or 3-phase a specified on the contract drawings.

	E. Outdoor Coil
	1. Coil shall be constructed of aluminum fins mechanically bonded to internally enhanced, seamless copper tubes which are cleaned, dehydrated, and sealed.

	F. Refrigeration Components
	1. Refrigerant circuit components shall include brass external liquid line service valve with service gage port connections, suction line service valve with service gage connection port, service gage port connections on compressor suction and discharg...

	G. Controls and Safeties
	1. Operating controls and safeties shall be factory selected, assembled, and tested.  The minimum control functions shall include the following:

	H. Controls
	1. Time delay restart to prevent compressor reverse rotation on signal-phase scroll compressors.
	2. Automatic restart on power failure.
	3. Safety lockout if any outdoor unit safety is open.
	4. A time delay control sequence provided through the fan coil board, thermostat, or controller.
	5. High-pressure and liquid line low-pressure switches.
	6. Automatic outdoor fan motor protection.
	7. Start capacitor and relay (single phase units without scroll compressors).

	I. Safeties
	1. System diagnostics.
	2. Compressor motor current and temperature overload protection
	3. High pressure relief.
	4. Outdoor fan failure protection.

	J. Electrical Requirements
	1. Unit electrical power shall be a single point connection.
	2. Unit control voltage to the indoor-fan coil shall be 24 volt
	3. All power and control wiring must be installed per NEC and all local building codes.
	4. High and low voltage terminal block connections.

	K. Special Features (Field Installed)
	1. Low-Ambient Kit
	a. Control shall regulate fan-motor cycles in response to saturated condensing pressure of the unit.  The control shall be capable of maintaining a condensing temperature of 100 F +/- 10 F with outdoor temperatures to -20F.  Installation of kit shall ...

	2. Liquid Solenoid Valve
	a. This electronically operated shutoff valve shall close and opening response to compressor operation.  The valve should be used with all long-lines applications (over 100 ft.).

	3. Winter Start Control
	a. Field supplied and installed winter start control shall permit start-up for cooling operation under low-load conditions and at low-ambient temperatures by bypassing the low-pressure switch for a 3-minute delay period.

	4. Crankcase Heater (units with scroll compressors only).
	a. Unit shall be shipped with a clamp-on compressor oil sump heater.


	L. Low Ambient Control: Provide head pressure control, designed to operate at temperatures down to 0 deg. F (-18 deg. C).
	1. The outdoor unit shall be capable of providing full heating or cooling at the following operating ambient air conditions:
	a. Cooling: 14 F DB to 122 F DB
	b. Heating: -10 F DB to 61 F WB

	2. Manufacturers that cannot provide heating operation at -10 F dry bulb shall provide supplemental electric heat or additional low ambient heating components in the condensing unit to allow for operation down to -10 F dry bulb. All additional enginee...


	2.3 HIGH WALL UNITS
	A. General
	1. Indoor, direct-expansion, wall-mounted fan coil.  Unit shall be complete with cooling/heating (heat pump systems only) coil, fan, fan motor, piping connectors, electrical controls, microprocessor control system, and integral temperature sensing.  U...

	B. Unit Cabinet
	1. Cabinet discharge and inlet grilles shall be attractively styled, high-impact polystyrene.  Cabinet shall be fully insulated for improved thermal and acoustic performance.

	C. Fans
	1. Fan shall be tangential direct-drive blower type with air intake a t the upper front face of the unit and discharge at the bottom front.  Automatic, motor-driven vertical air sweep shall be provided standard.
	2. Air sweep operation shall be user selectable.  Horizontal direction may be manually adjusted (using remote controller) and vertical air sweep may be manually set.

	D. Coil
	1. Coil shall be copper tube with aluminum fins and galvanized steel tube sheets.  Fins shall be bonded to the tubes by mechanical expansion.  A drip pan under the coil shall have a drain connection for hose attachment to remove condensate.  Condensat...
	2. Condensate Pan: Provide IAQ galvanized steel, double sloping drain pain. Provide high condensate in primary condensate pan to de-energize unit upon detection of high condensate levels.

	E. Motors
	1. Motors shall be open drip-proof, permanently lubricated ball bearing with inherent overload protection. Fan motors shall be 3-speed.

	F. Controls
	1. Controls shall consist of a microprocessor-based control system, which shall control space temperature, determine optimum fan speed, and run self diagnostics.  The temperature control range shall be from 64F to 84F.  The unit shall have the followi...
	a. Provide hard wired wall thermostat secured to wall. (remote control stats are not acceptable).
	b. An automatic restart after power failure at the same operating conditions as at failure.
	c. A timer function to provide a minimum 24-hour timer cycle for system Auto. Start/Stop.
	d. Temperature-sensing controls shall sense return air temperature.  Indoor air high discharge temperature shutdown shall be provided.
	e. Indoor coil freeze protection.
	f. Wireless infrared remote control to enter set points and operating conditions.
	g. Auto Stop features shall have integral setback control.
	h. Automatic airsweep control to provide on or off activation of airsweep louvers.
	i. Dehumidification mode shall provide increased latent removal capability by modulating fan speed and set point temperature.
	j. Fan only operation shall provide room air circulation when no cooling is required.
	k. Diagnostics shall provide continuous checks of unit operation and warn of possible malfunctions.  Error messages shall be displayed at the unit and at the remote controller.
	l. Fan speed control shall be user-selectable:  high, medium, low or microprocessor automatic operation during all operating modes.
	m. A time delay shall prevent compressor restart in less than 3 minutes.


	G. Filters
	1. Unit shall have filter track with factory-supplied cleanable filters.

	H. Electrical Requirements
	1. Unit shall operate on 115 volt, 208 volt, or 230 volt, 60 Hz power supply as specified on the equipment schedule.  Power and control connections shall have terminal block connections.

	I. Operating Characteristics
	1. The unit shall be matched with an outdoor unit.  The combination of the outdoor unit and the indoor fan coil unit shall be sized as scheduled
	2. The system shall have a minimum listed SEER (seasonal energy efficiency ratio) of 10.0 at ARI conditions.
	3. Outdoor unit shall be rated at low decibels at ARI conditions.

	J. Refrigerant Lines
	1. The 009 and 012 units shall have rotatable refrigerant lines for penetration through the wall using flare connections.  All units shall have flare connections and a 90-degree suction elbow shall be provided for rear connection.

	K. Special Features (Field Installed)
	1. Condensate Pump
	a. The condensate pump shall remove condensate from the drain pan when gravity drainage cannot be used.  Pump shall be designed for quiet operation.  Pump shall consist of two parts:  an internal reservoir/sensor assembly, and a remote sound-shielded ...

	2. Electronic Programmable Thermostat
	a. Provide hard-wired wall thermostat secured to wall. (remote control stats are not acceptable).
	b. Thermostat shall be commercial grade and shall provide 7-day, 4-event scheduling.  Integral subbase shall be included.  Thermostat shall also provide 3-speed fan switchover capability, air sweep auto changeover, and shall not require a battery to r...




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Support:  Install exterior units on roof on equipment curb with flashing to roof. Provide curb type and flashing per roofing manufacturer requirements.
	B. The condensing units shall be installed a minimum of 10’-0” from any roof edge regardless of location indicated on plans, unless a screen wall or railing is installed per the local building code. See the architectural plans for coordination.
	C. Electrical Wiring: Install electrical devices furnished by manufacturer but not specified to be factory-mounted. Furnish copy of manufacturer's wiring diagram submittal to Electrical Installer.
	D. Drain Piping: Connect unit drain to nearest indirect waste connection. Provide trap at drain pan; construct at least 1" deeper than fan pressure in inches of water.
	E. Provide locking-type tamper-resistant caps on all refrigerant circuit access ports.



	26 01 00.00 - Operation and Maintenance of Electrical Systems
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Closeout
	1. Operation and Maintenance Manual: For equipment and systems to include in operation and maintenance manuals.

	B. Shop Drawings
	1. As-Built Drawings: For recording installed conditions that deviate from design documents.


	1.2 OPERATION AND MAINTENANCE MANUAL
	A. The contents of operating and maintenance manual shall include the following:
	1. Project Information Cover:  Title of Project; Name and address of Owner, Design Professionals, Contractor of Record and Subcontractor; System name and specification references.
	2. Index:  Contents of the manual.
	3. Warranty Statements:  Furnish a warranty statement for each system, reiterating the terms of warranty identified within the Contract Documents, and identifying how the Owner is to obtain warranty service. Clearly identify which products are covered...
	4. Bill of Materials:  List of products supplied, and serial numbers of each product.
	5. Product Datasheets and Shop Drawings:  Manufacturer datasheets and shop drawings for each product and system supplied.
	6. Manufacturer Owner / User Manuals:  Manufacturer’s Owner’s or User’s manual for each product, and Manufacturer’s Installation instructions and other documentation supplied with the product.
	7. Extra Material Schedule:
	a. Complete spare parts schedule for components of equipment furnished, which are not factory generic information, but accurate for the equipment provided.
	b. Itemized list of each piece of electrical, architectural and Owner equipment having electrical connections with circuit and panelboard locations; also, list related expendable equipment required for each item, such as fuse size and type, pilot ligh...
	c. Itemized list of each luminaire type with catalog number of replacement lamps, ballasts, boards, drivers, trims, lenses, accessories, etc.

	8. Maintenance Procedures:  Maintenance procedures for routine preventative maintenance and troubleshooting; disassembly, repair, and reassembly; testing, aligning and adjusting instructions.
	9. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.
	10. Function and Operating Descriptions:  Description of function, normal operating characteristics and limitations, performance curves, engineering data and tests, and complete nomenclature and commercial numbers of replacement parts.
	11. Operating Procedures:  Manufacturer's printed operating procedures including start-up, break-in, normal operating instructions, regulation, control, stopping, shutdown, and emergency instructions.
	12. Include Product Certificates, Source quality-control test reports and Field Quality-Control Reports
	13. Test Reports and Checklists:  Test reports, checklists, and other forms generated and completed for the Project.
	14. Training Information:  Copy of training outlines/agendas, training session handouts, training sign-in sheets, and signed delivery receipt for each training session recording; Separate USB drive, labeled, for audio/video-recorded instructions to Ow...
	15. As-Built Drawings.


	1.3 As-Built Drawings
	A. Obtain two complete sets of electrical prints and use them to provide progress record drawings which are separate, clean, prints reserved for the purpose of showing a complete picture of the work as actually installed (including routing of conduit ...
	B. Maintain the clean, undamaged set of prints of drawings as well as a set of submittal drawings and coordination drawings. Mark the sets to show the actual installation where the installation varies from the Documents as originally shown.  Include l...
	C. Show changes in:  size, type, capacity, etc., of material, device or piece of equipment, location of device or piece of equipment; location of outlet or source of building service systems; routing of piping, conduit, or other building services.  Re...
	D. Affix near the titleblock on each drawing the Contractor’s Company Name(s), signature of Contractor’s Representative(s) and current date.
	E. For electrical work installed below slabs, pavements, grade, etc., record location of nearby concealed water piping, sewers, wastes, vents, ducts, conduit and other piping, etc. by indication of measured dimensions to each line from readily identif...


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION
	3.1 Instruction of the owner’s personnel
	A. Provide instruction in the proper operation and maintenance of equipment that requires routine servicing. Include the following:
	1. Review of operation and maintenance manuals.
	2. Required tools.
	3. Lubricants.
	4. Extra Materials.
	5. Cleaning.
	6. Hazards.
	7. Warranties and maintenance agreements.

	B. Demonstrate equipment and systems operation including the following:
	1. Start-up.
	2. Shut-down.
	3. Emergency conditions.
	4. Safety procedures.
	5. Setpoint and schedule adjustments.
	6. Economy and efficiency adjustments.




	26 05 01.00 - Common Requirements for Electric
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to all sections.

	1.2 General direction
	A. Submittal of a bid indicates that the contractor has examined the drawings, specifications, and had an opportunity to visit the site to be able to provide a comprehensive complete bid.
	B. The intent of these specifications and the accompanying drawings is to provide complete and workable systems as shown, specified and required by applicable codes.  Interpret these specifications in conjunction with the drawings and provide all work...
	C. The drawings that accompany these specifications are diagrammatic and although size and location of equipment is drawn to scale wherever possible make use of submittal data and verify all dimensions on site. They do not show every conduit, offset o...
	D. Coordinate all new work with all other contractors and installers in addition to existing building obstructions and install accordingly. Refer to coordination drawings of other trades. Comply with requirements of architectural drawings including bu...
	E. Provide all labor and material, tools and equipment necessary to render all systems complete and operational, and ready for turnover to Owner. Work defined within this section applies for all Division 26 work, including work of Division 26 that is ...
	F. Fully research peculiarities and limitations of space available for installation of work with materials being provided. Work around material lead times to not extend project schedule.
	G. Branch circuiting shown on drawings is also diagrammatic not intended to be the installation location. For instance, circuiting shown on the exterior of the building connecting building mounted items shall be installed indoors concealed wherever po...
	H. Complete work, or part(s) thereof, at times as may be designated by the Owner's Representative, so that it can be used for temporary or permanent use. Do not construe such use of the system as an acceptance of it by Owner.
	I. During mobilization or construction, if an abnormal condition is uncovered either with existing conditions, equipment loads, submittal data, etc. bring these to the attention of the Design Professional for review.
	J. Owner's Representative or Design Professional may relocate fixtures, devices, equipment, etc. prior to installation within a 20-foot limit at no additional charge.

	1.3 GENERAL STANDARDS
	A. Provide work in compliance with applicable provisions of the following standards. Provide listing and labeling for all electrical materials, marked for respective intended uses, from UL or other Nationally Recognized Testing Laboratory (NRTL) that ...
	B. Provide materials, installation methods, workmanship, testing, etc., in strict accordance with the latest adopted edition of applicable standards and adopted codes, including (but not limited to) the following.
	1. International Building Code
	2. State Building Code and applicable amendments
	3. State Energy Code
	4. Utility company requirements and standards as applicable
	5. All provisions and requirements of NFPA (National Fire Protection Association)
	6. National Electrical Code (NEC), NFPA 70
	7. Life Safety Code, NFPA 101
	8. Local governmental and other prevailing codes and ordinances
	9. ADA/ADAAG requirements (American with Disabilities Act) including all applicable Standards for Accessible Design.
	10. UL (Underwriters Laboratories Inc.)
	11. ETL (Intertek Testing Services NA, Inc.)
	12. CSA (CSA Group Testing and Certification Inc.)
	13. FM (Factory Mutual Insurance Company)
	14. ASME (American Society of Mechanical Engineers)
	15. NEMA (National Electrical Manufacturers Association.
	16. NECA (National Electrical Contractors Association)
	17. IP (International Protection Rating / Ingress Protection Rating)


	1.4 PERMITS AND REGULATIONS
	A. Obtain and pay for permits, fees, certificates of inspection and approval, etc. required for this branch of the work. Furnish Owner with certificates of final inspection and approval prior to final acceptance of this branch of the work.
	B. Laws and regulations which bear upon or affect the various branches of this work shall be complied with by this contractor and are hereby made a part of this contract.

	1.5  Definitions
	A. Furnish - Procure, supply and deliver to project site, ready for installation, install and warrant (unless indicated otherwise on documents).  Include warranty expenses.
	B. Install - Assemble, wire and connect loose-shipped components on site. Place in position for service or use, including material, labor, accessories, services, and testing. Wire, connect, and render fully operational for intended use.
	C. Provide - Furnish and Install.  Similar Terms: "include”, “shall“, “equip with”, “consisting of”
	D. Equal or Equivalent - Determination of equivalency to be made by design professional for all products not listed as basis-of-design.
	E. Substantial Completion - Where frontend documentation does not define, products and systems must be fully installed as designed, tested, adjusted, labeled, and functionally demonstrated to owner.
	F. NRTL: Nationally Recognized Testing Laboratory
	G. OCPD:  Overcurrent protective device.
	H. SCCR:  Short-circuit current rating.

	1.6 Requests for Information
	A. Submit all questions, requests for information (RFIs) and similar queries through the formally-established RFI process for the project that has been accepted by the Owner’s Representative, Design Professionals, Prime Contractor and subcontractors. ...

	1.7 Availability of Electronic Drawings
	A. If expressly permitted by the Owner and the terms of the Contract, editable electronic drawings may be made available for the creation of shop and as-built drawings upon request. Drawings will be made available at the discretion of the Engineer.
	B. “Request Drawings” form can be accessed, filled out and submitted at http://www.klhengrs.com (right hand side of page - Contractor Resources).  Direct access to this form can be found here: https://apps.klhengrs.com/drawingrequests

	1.8 QUALITY ASSURANCE
	A. Contractor shall have a minimum five (5) years experience in the installation of systems similar to the systems specified.  Contractor if requested shall demonstrate his ability to perform all work to be included under the contract.  Assurance if r...
	B. Contactor and all workers trained in electrical safety as required by NFPA 70E.

	1.9 WARRANTY / Guarantee
	A. Provide a warranty/guarantee in written form as part of O&M manual stating that all work, materials, equipment and parts are warranted to be free of defect for a minimum period of one year from the date of Substantial Completion. Warranty period an...


	PART 2 -  PRODUCTS
	2.1 MATERIALS AND EQUIPMENT
	A. Provide materials that are new, full weight, of the best quality. Provide similar materials that are of the same type and manufacturer. Provide materials, apparatus and equipment with NRTL listing and label where regularly supplied.  Provide only p...
	B. Provide basis of design products or listed products equivalent in quality, performance, aesthetics, and product support (factory and local) to that specified as basis of design. Products not basis of design are subject to review by the Design Profe...
	C. Bear all costs incurred from deviation from basis-of-design materials, methods, labor, services, etc. Use of materials, methods, labor, services, etc. that deviate from the basis-of-design will be considered a statement that capacities, requirement...
	D. Should deviation from basis of design equipment impact other contractors scope of work it shall be the responsibility of this contractor to coordinate with and cover these costs in addition to their own.


	PART 3 -  EXECUTION
	3.1 General Direction
	A. Unless specifically indicated, provide all specified and drawn work as required to render all equipment and systems fully operational, including all ancillary, accessory, and support work.
	B. Install equipment and materials in strict accordance with manufacturer's written instructions. Tighten electrical connectors and terminals, including screws and bolts, in accordance with equipment manufacturer's published torque values.
	C. In cases where products / materials are furnished by Owner or others, provide the following services:  receive, transport and securely store materials on site; remove materials and components from packaging; assemble all materials and components pe...
	D. Wire and connect electrical equipment furnished under this branch of work, other branches of work and by the Owner. Review documents of other trades to identify electrically operated/controlled equipment that is furnished or installed by the Owner,...
	E. Except where otherwise indicated, provide fully-rated or series-rated overcurrent protection (OCP). Provide equipment and OCP rated to meet or exceed the calculated available series-rated fault current at the respective node in the power distributi...
	F. Remove and replace items that may impede new work installation including but not limited to fencing, doors, gypsum, lift-out panels, and structures to provide pathway for moving equipment into place.
	G. Examine surfaces to receive products for suitable mounting conditions and verify compliance with installation tolerances and other conditions affecting performance of the work. Proceed with installation only after unsatisfactory conditions have bee...
	H. Drawings indicate dimensions for typical equipment configurations including clearances between equipment and adjacent surfaces and other items.  Ensure selected products and equals comply with layout provided and required clearances.

	3.2 Supervision and Workmanship
	A. Workmanship throughout shall conform to the standards of best practice and all labor employed must be competent and qualified to do all the work required.
	B. Furnish the services of an experienced superintendent to be in constant charge of the work at all times.
	C. Provisions shall be made for owner’s representative or design professional to make rough-in and open ceiling inspections prior to covering up work.

	3.3 change of Work
	A. In the event of revised scope or work formally issued through Change of Work order, contractor shall provide an itemized breakdown of pricing and receive approval prior to commencing with work.

	3.4 Coordination
	A. Commence with coordination in a timely manner. Subsequent additional compensation, special allowances, additional construction time, etc. will not result from failure to coordinate (including providing related information to other trades for review...
	B. Coordinate layout and installation of equipment and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance requireme...
	C. Participate in multi-trade coordination efforts prior to commencing with material procurement or installations. Participate in preparation of coordination drawings by other trades, prior to fabrication or installation of equipment, materials, etc. ...
	D. Ensure that required workspace clearances, required clearances for access and maintenance and electrical working clearances of all devices and equipment complies with NEC (NFPA 70) Article 110. This also applies to finalizing locations of disconnec...
	E. Coordinate and correct conflicts in equipment and materials prior to installation.  If a conflict cannot be resolved, refer the matter to the Owner's Representative for a final decision as to method and material.

	3.5 ARCHITECTURAL COORDINATION ITEMS
	A. Cutting and Patching:
	1. Hold cutting and patching to a minimum by arranging with other trades for sleeves and openings before construction is started.
	2. Cut and drill all openings in roofs, walls, and floors required to perform the work. Neatly patch all openings cut. Hold cutting and patching to a minimum by arranging with other contractors for all sleeves and openings before construction is start...

	B. Fire Caulking:
	1. Fire stopping requirements/locations are not indicated on electrical drawings.  Review architectural and other drawings to determine where there will be fire/smoke rated walls, floors, membranes, etc. and rating requirements of same. Provide requir...
	a. Fire Stop Pillows: Nelson PLW, STI, Hilti, 3M
	b. Fire Stop Putty: Nelson FSP, STI, Hilti, 3M
	c. Latex Intumescent Sealant: Nelson LBS3, STI, Hilti, 3M
	d. Outlet boxes: Nelson FSP, STI, Hilti, 3M


	C. Access Panels:
	1. Provide all access panels required for proper servicing of equipment or access to junction boxes as a last resort after first searching out locations for equipment and junction boxes in accessible areas. All access panel locations and sizes must be...
	2. For equipment or junction boxes above gypsum board or “hard ceilings”, provide equipment access panels sized to permit complete holistic removal of the unit in its entirety. Access panel shall also be sized to accommodate removal of the largest pie...
	a. Bar-Co., Inc.
	b. J.L. Industries.
	c. Karp Associates, Inc.
	d. Milcor Div. Inryco, Inc.
	e. Nystrom, Inc.


	D.  Conduit Sleeves:
	1. Aboveground, exterior wall penetrations: rigid steel pipe sleeve.
	2. Below grade, exterior wall and floor penetrations: schedule 40 cast iron pipe sleeve
	3. PVC Pipe Sleeves where allowed: ASTM D 1785, Gray, Schedule 40.
	4. Rectangular opening sleeves:  Galvanized Sheet Steel, thickness min 0.1 inches.
	5. Sleeve Seal Systems: Provide modular sealing device designed for field assembly, EPDM, Nitrile or Silicone based on installation environment with stainless steel bolts and polymer pressure plates.  Install type and number recommended by manufacture...
	a. Advance Products & Systems, Inc.
	b. CALPICO, Inc.
	c. Metraflex Company (The).
	d. Pipeline Seal and Insulator, Inc.
	e. Proco Products, Inc.
	f. OZ/Gedney
	g. Link-Seal

	6. Sleeve Seal Fittings: Provide manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall.  Install in wall or slab as constructed and grout area around fitting. Provide by one of the following:
	a. Presealed Systems
	b. Bio FireShied
	c. MetaCaulk

	7. Sleeves shall be cut flush with both faces of wall. Deburr all sleeves. Floor sleeves shall extend one inch above floor top elevation. Maintain all fire ratings. Use joint compound for around gypsum sleeves. Roof penetrations shall be with flexible...

	E. Grout:
	1. Provide non-shrink grout, recommended for sealing openings in non-fire-rated walls or floors, ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout. Provide 5000-psi strength design mix, premixed and factory...

	F. Silicone Sealants:
	1. Provide single-component, silicone-based, neutral-curing elastomeric sealant for exterior work. Provide pourable (self-leveling) grade formulation for openings in non-fire rated floors and other horizontal surfaces.  Install only in temperature and...

	G. Acrylic Sealants:
	1. Provide one-part, non-sag, mildew-resistant, paintable recommended for exposed applications of interior and protected exterior locations


	3.6 Protection of surfaces
	A. Make every effort to protect roofs, walls and floors from foot traffic, equipment, carts, lifts, etc.   Make roof penetrations and install insulated roof curbs and flashing in accordance with roofing manufacturer’s recommendations. Obtain written c...

	3.7 Utility Verification Requirements
	A. Field verify locations of underground and aboveground utilities, or those otherwise obscured from view, in the vicinity of work prior to commencing work.  Utilize “811” call before you dig and hire locating service to identify, locate and mark rema...

	3.8 DELIVERY, STORAGE, HANDLING, AND PROTECTION
	A. Receive, inspect, store and protect all materials required for new work. Do not accept or install any product damaged in any way.
	B. Comply with all manufacturer guidelines and requirements for movement, storage, and protection of new work. All new work must be stored in a clean, dry place protected from weather and construction traffic. Maintain acceptable temperature and humid...
	C. Coordinate and account for sizes of all new work included shipping materials with available openings. Account for rigging of all new work as required and as intended by manufacturer.
	D. Do not install work until work area is sufficiently weathertight, all wet work in area is complete and all work above is complete.  Provide temporary heating, cooling or humidity control to maintain acceptable conditions for install per manufacture...
	E. Prior to installation, all products shall have the ability to be returned to the supplier or manufacturer after purchase and charged a reasonable restocking fee equal to a small portion of the cost.
	F. Protect all new work through construction from damage.  Take safeguards necessary to protect from damage. Items damaged during construction will not be accepted and shall be replaced with new.
	G. Remove and replace all materials that have been installed improperly, physically damaged, moisture or water damaged, or mold damaged.
	H. Fully remove all packaging materials inside and out prior to startup.

	3.9 Startup, testing AND ADJUSTMENTS
	A. Engage a factory-authorized service representative to perform startup service. Perform tests and inspections and prepare reports for submission. Take corrective action for all non-conforming tests.
	B. Prior to energizing, test wires and cables for proper phase to phase connections, electrical continuity and short-circuits. Properly reference and resistance test grounding electrode and equipment grounding conductors. Test service voltage and conf...
	C. Set and document final settings of field-adjustable circuit-breaker overcurrent trip values.

	3.10 CLEANING EQUIPMENT AND PREMISES
	A. Vacuum, clean and wipe down all new work and equipment inside and out.  Exposed parts which are to be painted shall be cleaned of all foreign objects and prepped for paint.
	B. During the progress of work, clean up and leave the premises and portions of the building in which work has occurred in a clean and safe condition. Provide this cleaning on a per-shift basis.

	3.11 DEMONSTRATION / Training
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain equipment. Refer to product specific specification for training types and duration.

	3.12 PROGRAMMABLE AND SOFTWARE OPERATED EQUIPMENT
	A. This subsection applies for systems that incorporate microprocessor based equipment and components. The systems themselves are specified elsewhere within Project Manual.
	1. Program software and equipment specifically for phased turnover of spaces based on construction phases.  Program, check, and test each system using respective certified factory technician.
	2. Room names and numbers may change from architectural drawing names and numbers to actual operational room names and numbers. Contact Design Professionals and Owner to determine actual operating room names, room numbers, etc. and program using actua...
	3. Provide and adapt as necessary the latest release of system software and provide upgrade(s) at final close-out of project.
	4. All programming shall be commented in detail and turned over to owner in hard copy printed form and in electronic form on USB drive.  This information shall be provided with Operations & Maintenance Manual submission.
	5. Existing Systems: Become familiar with existing characteristics, devices, equipment, cabling, configuration, components and programming of affected systems so that expansions, extensions, and retrofits are fully compatible with the existing conditi...




	26 05 02.00 - Common Electric Materials and Methods
	PART 1 -  GENERAL
	1.1 GENERAL
	A. Mounting Heights: Outlet mounting heights as indicated on the plans are approximate. Determine the exact mounting heights (and locations) of outlets in the field with relation to architectural detail and equipment being served.  Coordinate outlet l...
	B. Lock-Out Tag-Out Devices: Provide permanently installed lock-out tag-out devices compliant with NFPA 70 and OSHA, with padlocking provisions, at source overcurrent devices for the following applications.
	1. Where the normal NFPA 70-compliant location of the disconnecting means is impracticable or introduces additional or increased hazards to persons or property.
	2. Where required by NFPA 70.
	3. Where required by OSHA.
	4. Where required by any other authority having jurisdiction.

	C. Electrical Installations:
	1. Install conduit, wiring, outlet box and junction box type work in finished areas concealed. Such work installed in unfinished areas may be exposed only at the discretion of the Owner's Representative.
	2. All new electrically related work shall be supported directly from building structural members.  New electrically related work shall not be supported from ductwork, ductwork hangers, ceiling supports, existing conduit supports, etc.  All conduits (...
	3. Arrange for chases, slots, and openings in other building components during progress of construction, to allow for electrical installations.  Sequence, coordinate, and integrate installations of electrical materials and equipment for efficient flow...
	4. Provide systems, materials, and equipment to conform with approved submittal data, including coordination drawings, to greatest extent possible. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other building...
	5. Install electrical equipment to facilitate servicing, maintenance, and repair and replacement of equipment components. Install equipment for ease of disconnecting, with minimum of interference with other installations. Install systems, materials, a...
	6. Verify dimensions by field measurements.  Take measurements and be responsible for exact size and locations of openings required for the installation of work.  Where detailed method of installation is not indicated or where variations exist between...
	7. Provide no wire size smaller than No. 12 for branch circuits unless otherwise noted on plans for control circuits, or otherwise indicated in a Division 26 specification section.  Provide larger sizes where required by prevailing codes or indicated ...
	8. Do not install device wall outlets directly back to back, where located on opposite sides of common walls.  Offset outlets by at least two feet for applications in fire rated walls and smoke rated walls and applications in acoustically treated wall...
	9. Provide wires continuous from outlet to outlet and properly splice joints.  Provide insulation value for joints 100% greater than that of the wire.  Mechanical wire splicers may be used.  Where friction and rubber tape is used, provide tape conform...
	10. Use of synthetic or plastic “tie-wraps”, “zip ties”, “wire ties” and similar products are not permitted as a permanent means of anchoring, securing, supporting or otherwise installing any cables, conductors, conduits, raceways, devices, equipment ...
	11. If during construction it becomes apparent that some specific minor changes in layout will result in a neater job or better arrangement, make such alterations without additional compensation and without having to offer credit. Obtain Design Profes...
	12. Special Occupancies: Provide all electrical work in Special Occupancies as defined and described in Chapter 5 of NFPA 70 in strict compliance with Chapter 5 of NFPA 70, in addition to compliance with specified and drawn requirements of Division 26.

	D. Connectors and Connections:
	1. Provide complete assembly of materials for each type of required electrical connection, including but not limited to, pressure connectors, terminals (lugs), electrical insulating tape, heat-shrinkable insulating tubing, solderless wire-nuts, and ot...
	2. Unless otherwise indicated, provide wires/cables (conductors) for electrical connections that match, including sizes and ratings, of wires/cables that are supplying electrical power.  Provide electrical connectors and terminals that mate and match,...
	3. Connect electrical power supply conductors to equipment conductors in accordance with equipment manufacturer's written instructions and wiring diagrams. Mate and match conductors of electrical connections for proper interface between electrical pow...
	4. Ground metal frames of portable and stationary direct-wired electrically operated equipment by connecting frames to the circuit equipment grounding conductor and to grounded metal raceway. Provide necessary electrical connections between the specif...
	5. Wire and connect electrical equipment furnished under this branch of work, other branches of work and by the Owner. Review documents of other trades to identify electrically operated/controlled equipment that is furnished or installed by the Owner,...



	PART 2 -  PRODUCTS (Included in Part 1 above as applicable)
	PART 3 -  EXECUTION (Included in Part 1 above as applicable)

	26 05 03.00 - Submittals for Electrical Systems
	PART 1 -  General
	1.1 General
	A. The contractor is not relieved of responsibility for providing specified or drawn scope of work should any errors or omissions in submittal information not be noted by the Design Professional during submittal reviews or site observations.
	B. Submittal requirements of this section apply to all Division 26 sections. Note that some Division 26 sections may also have additional requirements that are unique to the specific section, which would be requirements in addition to those stated in ...
	C. Furnish submittals in electronic (PDF) format. Provide electronic submittal files that are compatible for opening and viewing with electronic PDF file readers that fully support and recognize the Adobe PDF Portable Document Format Standard. Assembl...


	PART 2 -  Products (Not Used)
	PART 3 -  Execution
	3.1 General
	A. Route submittals through established Project channels as identified by the Owner’s Representative. Coordinate, assemble, title, transmit and track Project submittals. Label each submittal of each type similarly for consistency and so they appear as...
	B. Furnish submittals for all materials proposed for use for the project, using products compliant with all respective specifications and with information shown on drawings. Furnish submittals for different Sections each with its own transmittal form....

	3.2 Submittal requirements
	A. General:
	1. Transmittal: Supply a dedicated transmittal for submittals for each individual Section. Itemize the specific submittals included by Section, submittal type, and iteration.
	2. Title Sheet: Include a separate title sheet (including index) with each submittal, of each type. Title sheets for each Section, for each submittal type, shall have the same appearance, 8-1/2 inches x 11 inches for product data submittals. Title she...
	3. Title Blocks:  Create drawing submittals on the Contractor’s, manufacturers, or vendor’s own title block, not using those of the Owner, Design Professionals or their Consultants.
	4. Legend:  Drawing submittals shall include a legend of symbology.
	5. Resubmittals:  Resubmittals shall include a replica of the reviewer’s comments that necessitated the resubmittal, along with an accompanying item-by-item explanation of the actions taken and changes that will be found within the resubmittal.
	6. Submittal requirements indicated in this section apply for all specification sections with products and materials, and are supplemental to and in addition to submittal requirements that may be included in product and material specification sections.

	B. Informational Submittals – Submit this information as part of the Operations and Maintenance Manual.
	1. Product Certificates: For each applicable product or system, from manufacturer.
	2. Source quality-control test reports.
	3. Field Quality-Control Reports:
	a. Test procedures used.
	b. Test results that comply with requirements.
	c. Results of failed tests and corrective action taken to achieve test results that comply with requirements.


	C. Quality Assurance Submittals (QA):
	1. Furnish upon request when not expressly requested to be supplied with bid.  When requested, furnish to the Design Professional within 2 business days.
	a. Qualification Data for testing agencies, including detailing of scope of services for the project.
	b. Furnish list of Subcontractors to be used on the Project along with a description of the role each shall play on the Project, and the last six (6) projects that the Contractor (and each proposed Subcontractor) has completed that are of similar scop...


	D. Product Data Submittals (PD):  Submit following contract award or notice of intent to award a contract.  Submit and obtain review(s) prior to procurement or fabrication of materials. Provide separate manufacturer datasheets for each product, which ...
	E. Shop Drawing Submittals (SD):  Submit following contract award or notice of intent to award a contract.  Submit and obtain review(s) prior to procurement or fabrication of materials. Submit concurrently with section-specific product data submittals...
	F. Sample Submittals (SS): Submit concurrent with, or soon after, product data and shop drawings and prior to installation of Work. Furnish physical samples where applicable, in quantities as directed by Owner’s Representative.
	G. Training Submittals (TG): Submit thirty (30) days prior to the first training session. Furnish proposed schedule, training agendas for each session, identification of personnel that will conduct training, and handouts proposed for distribution duri...
	H. Closeout Submittals (CO):
	1. Submit following completion of onsite work.
	2. Operation and Maintenance Manuals:
	a. Provide on USB drive(s). Provide sub-directories on the drive(s) to label and separate contents for the manual.

	3. As-Built Drawings
	a. Provide on USB drive(s).
	b. Hard-Copies of As-Built Drawings: furnish full-size, to-scale hardcopy drawings shall be bound together into logical sets, bound along the left edge of the sheets, quantity as directed by Owner’s Representative.


	I. Extra Materials:  Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Generate report indicating all maintenance materials turned over to ...

	3.3 Submittal Responses
	A. Revise and Resubmit:  When a submittal is marked “Revise and Resubmit,” the entire submittal shall be reviewed, revised and resubmitted in totality unless specifically indicated otherwise.  Resubmittals shall be checked for compliance with the Cont...
	B. Exceptions Noted:  When a submittal is marked “Exceptions Noted,” the specific actions identified shall be taken.  No further submittal actions required
	C. No Exceptions: When a submittal is marked “No Exceptions”, no further actions are required.



	26 05 05.00 - Existing Conditions
	PART 1 - GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Perform a detailed pre-bid walk-through field inspection to review the existing structures and premises, to determine existing conditions, and to determine scope of required electrically related work. Include applicable accessible ceiling cavity ar...
	B. It is not the intent of this section, or of drawings, that existing conditions be accurately shown.  Existing electrical work is shown to a very limited extent on drawings and is shown for general planning reference only. Locations and information ...
	C. Do not reuse removed electrical materials unless specifically indicated in project manual or on drawings. Existing wiring systems may be utilized only to the extent indicated in project manual, or on drawings, or as directed by Owner's Representati...
	D. Hold routing of new raceways in existing buildings as tightly as possible to the structure above. Obtain approval of Owner's Representative prior to installation.
	E. If required to accommodate construction related activities temporarily remove, store in protected location on site, and reinstall conflicting electrical equipment, luminaires, or devices that are to remain or to be relocated. The following applies ...
	1. Protect during construction activities.
	2. Clean and re-lamp luminaires immediately prior to occupancy of the finished construction area.
	3. Clean and service (if service is required) equipment in the construction area immediately prior to occupancy of the area.

	F. Affect on Adjacent Occupied Areas:
	1. Maintain existing electrical service and feeders to occupied areas and operational facilities, unless otherwise indicated, or when authorized otherwise in writing by Owner’s Representative. Provide temporary service during interruptions to existing...
	2. Carefully coordinate work and system shutdowns in advance with Owner's Representative, and with affected trades so that normal building activities and other construction trades are minimally affected. Perform electrically related construction work,...
	3. Provide work in a manner that ensures existing systems and components remain fully operational in occupied spaces during occupied periods.
	4. Provide and maintain temporary partitions and dust barriers adequate to prevent the spread of dust and dirt to adjacent finished areas and other system components. Protect adjacent installations during cutting and patching operations. Remove protec...
	5. Interim Air Quality (IAQ) Work: Prevent airborne dust and particulate matter resulting from electrical work from entering occupied spaces, and from entering air intakes to operating HVAC systems. Make required electrical openings through walls and ...


	1.2 EXISTING POWER DISTRIBUTION EQUIPMENT
	A. This subsection applies for adding components to existing power distribution equipment. Unless specifically indicated otherwise on drawings or in specifications provide new breaker in instances where new circuits or feeders are shown connected to e...
	1. Provide factory-assembled, molded-case circuit breakers of frame sizes, characteristics, and ratings including RMS symmetrical interrupting ratings required. Provide breakers with permanent thermal and instantaneous magnetic trip, and with fault-cu...
	2. Breakers shall be of the over-the-center toggle operating type with the handle going to a position between "on" and "off" to indicate automatic tripping. All circuit breakers shall be full size.  Do not use “tandem" or "split" breakers. All multi-p...
	3. All 15 and 20 ampere branch circuit breakers shall be UL Listed as SWD (switching duty). All 15-70 ampere branch circuit breakers shall be HACR Type. All branch circuit breakers serving all ballasted (fluorescent/HID) lighting loads shall be HID ra...

	B. Provide components that are manufactured by the same manufacturer as the existing equipment in which they will be installed, and that are intended by the manufacturer to be installed in said equipment. Provide components with fault current (A.I.C.)...
	C. Determine which existing branch circuits must remain active.  Reconnect (or maintain in operation as applicable) and schedule them.  Completely re-type panelboard directories for panelboards affected by this project using accurate “as-built” inform...

	1.3 PRE-EXISTING CODE VIOLATIONS
	A. Inspect existing electrical work in areas accessed under this project and bring into compliance with current NEC. This applies only to the extent that such work is uncovered in the immediate project areas affected by construction activities, and on...

	1.4 INTERIM LIFE SAFETY WORK
	A. Provide interim electrical fire alarm and life safety protection in demolition and construction areas as indicated below. Contact Design Professionals if further definition is needed.
	1. Provide temporary plastic covers for smoke detectors, obtained from smoke detector manufacturer or obtained from a third party and specifically approved for such use by smoke detector manufacturer, over existing smoke detectors within project area,...
	2. Provide temporary emergency egress lighting along egress routes affected by this project. Remove this work when no longer needed.
	3. Provide temporary emergency exit lighting along egress routes affected by this project. Remove this work when no longer needed.
	4. Provide temporary fire alarm system pull station if required to accommodate an egress route. Remove this work when no longer needed.
	5. Provide temporary fire alarm system audio/visual annunciation devices along all affected egress routes. Remove this work when no longer needed.


	1.5 DEMOLITION
	A. Where the term “demolition” is used herein, interpret it to mean “demolition” or “selective demolition” as applicable.
	1. Provide electrical demolition work as required to accommodate project demolition and as required to accommodate new construction.
	2. Disconnect and remove work to be abandoned, and as required to accommodate work of other trades, in areas affected by this project unless specifically noted otherwise on plans or determined otherwise during pre-demolition survey.
	3. Remove accessible abandoned, inactive and obsolete raceway systems. Remove abandoned, inactive and obsolete wiring and controls.  Remove abandoned, inactive and obsolete equipment, luminaires and devices.  Abandoned raceways embedded in floors, wal...
	4. Remove related abandoned unused raceway back to the nearest respective "upstream" junction box that remains active even if outside of the confines of the project area. Remove abandoned unused wiring back to its source even if sources are outside th...
	5. Rework and extend raceway and wiring as required to accommodate new or relocated work.
	6. Locate, identify, and protect electrical services passing through demolition areas and serving other areas outside the demolition limits.  Maintain services to areas outside demolition limits.  When services must be interrupted, install temporary s...
	7. It is recognized that there may be some conduit systems rendered inactive by demolition, causing disconnection of "downstream" outlets, etc. Investigate these types of conditions (for all systems) prior to demolition. Provide necessary corrective e...
	8. Perform cutting and patching required for demolition and admission of new work, and restore to neatly match surrounding surfaces, including fire/smoke ratings.
	9. Coordinate work carefully with Owner’s Representative prior to beginning electrical demolition work.
	10. Maintain (or reconnect if applicable) remaining wiring.
	11. Remove and relocate wiring, devices, conduit, etc. that conflict with construction related work of other trades as necessary to accommodate new work of respective trade.
	12. Provide electrical disconnections, and reconnections where applicable, for equipment to be removed (or relocated) by other trades.
	13. Refer to Owner’s Representative for disposal instructions for abandoned electrical materials removed during demolition and thereafter.  Neatly store electrical materials that the Owner elects to retain at the site as designated by the Owner's Repr...
	14. Disconnect and remove electrical materials designated for salvage (removal and reuse, or for turning over to Owner) undamaged. Disconnect and remove wiring and "whips" from equipment terminal points.
	15. Clean components to be reused inside and out, and reinstall where indicated on drawings.  Modify and extend related existing wiring in conduit accordingly.
	16. Carefully transport salvaged electrical materials to a protected on-site storage location as directed in field and neatly store them grouped by system type.




	26 05 19.00 - Low-Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data
	1. For each type of conductor and cable.



	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with requirements, provide product by one of the manufacturers listed below, or by an NRTL listed equivalent manufacturer.
	1. Alcan Products Corporation; Alcan Cable Division.
	2. Alpha Wire.
	3. Belden Inc.
	4. Encore Wire Corporation.
	5. General Cable Technologies Corporation.
	6. Southwire Incorporated.
	7. American Insulated Wire Corp
	8. Republic Wire

	B. Conductor Insulation and Multiconductor Cables:  Comply with NEMA WC 70/ICEA S-95-658.  Refer to Part 3 of this section for allowable types specific to this project.
	C. MC Cable (Metal-Clad):
	1. Provide Type MC Cables that are minimum 90 degrees C rated, with components and fittings listed for grounding, compliant with NEC Articles 250 and 330.
	2. Provide cable formed from continuous length of spirally wound, interlocked zinc coated or galvanized (inside and outside) strip steel or aluminum jacket.  Provide cables with full parity insulated equipment ground conductor.
	3. Provide compatible steel fittings with integral red plastic insulated throat bushings, compliant with NEC 330.

	D. Variable Frequency Controller / Variable Frequency Drive Cable (VFC/VFD): Comply with UL, UL 1277, UL 1685, and NFPA 70 for Type TC-ER cable. Provide type TC-ER with oversized crosslinked polyethylene insulation, spiral-wrapped foil plus 85 percent...

	2.2 CONNECTORS AND SPLICES
	A. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with requirements, provide products by one of the manufacturers listed below, or by an NRTL listed equivalent manufacturer.
	1. AFC Cable Systems, Inc.
	2. Gardner Bender.
	3. Hubbell Power Systems, Inc.
	4. Ideal Industries, Inc.
	5. Ilsco; a branch of Bardes Corporation.
	6. NSi Industries LLC.
	7. O-Z/Gedney; a brand of the EGS Electrical Group.
	8. 3M; Electrical Markets Division.
	9. Tyco Electronics.
	10. Square D, a Schnieder Electric Company
	11. Thomas & Betts
	12. Arrow-Hart Div, Crouse-Hinds Co

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated. Use connectors with temperature ratings equal to or greater than those of the wires upon which used.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS AND INSTALLATION
	A. Feeders: Refer to Feeder Schedule on drawings.
	B. Branch Circuits:  Stranded copper conductors.
	C. Where applicable for electrical equipment connections for aluminum wiring, provide the following supplemental requirements and work regardless of who furnishes the equipment or what type of equipment is affected.
	1. Review equipment submittals, installation documents and nameplates to determine if there are any warranty or UL limitations regarding copper versus aluminum wiring connections at equipment.
	2. If there are any limitations, provide local non-fused disconnect at or near equipment (external to the equipment) and terminate aluminum conductors to the line side terminals of the disconnect switch. Provide copper conductors from load side termin...
	3. Provide UL-Listed AA-8000 series compact-stranded conductors with insulation type compliant with specifications, prevailing codes and end-use equipment manufacturer requirements. Provide appropriately UL-Listed connectors as recommended by conducto...

	D. Unless otherwise noted on drawings, provide conductor insulation rated at 600VAC and 90 degrees C. Provide wire, cable and connectors suitable for the temperature, conditions and location where installed. Provide THHN/THWN insulation for conductors...
	E. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application. Provide with full parity sized insulated equipment ground conductor. Only use Port...
	F. Grounded (“Neutral”) Conductors: Provide dedicated parity sized grounded (“neutral”) conductor for each branch circuit phase conductor fed from 15-ampere and 20-ampere branch circuit breakers. Provide grounded (“neutral”) conductor in all lighting ...
	G. Complete raceway installation between conductor and cable termination points prior to pulling conductors and cables. Use manufacturer UL approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulat...
	H. Install wire in raceway unless specifically permitted otherwise in this specification section, under other Division 26 sections, or on electrical drawings. Identify each spare conductor at each end with identity number and location of other end of ...
	I. Do not pull wire until raceways are complete, plastering is complete, and raceways are free of moisture. Install joints and splices only at NEC approved panels, accessible junction boxes, or accessible outlet boxes.  Pull conductors simultaneously ...
	J. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." Use of synthetic or plastic “tie-wraps”, “zip ties”, “wire ties” and similar products are not permitted as a permanent means of anchoring, securing, supportin...
	K. Neatly dress work. Install work parallel and perpendicular to surfaces and exposed structural members, and follow surface contours where possible. Keep conductor splices to minimum.  Install splice and tap connectors that possess equivalent, or bet...
	L. De-rate cables per NFPA 70 where bundled, where passing through insulation, and where otherwise required to be compliant with NFPA 70 based on field conditions and/or means and methods that will be used. De-rate conductors per NFPA 70 where require...

	3.2 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A-486B. Make splices, terminations, and taps that are compa...
	B. Provide complete assembly of materials for each type of required electrical connection, including but not limited to, pressure connectors, terminal (lugs), electrical insulating tape, heat shrinkable insulating tubing, cable ties, solderless wire-n...
	C. Unless otherwise indicated, provide wires/cables (conductors) for electrical connections that match, including sizes and ratings, of wires/cables that are supplying electrical power.  Provide copper conductors with conductivity of not less than 98%...
	D. Provide electrical connectors and terminals that mate and match, including sizes and ratings, with equipment terminals, and that are recommended by equipment manufacturer for intended applications. Connect wires #6 AWG and larger to panels and appa...
	E. Connect electrical power supply conductors to equipment conductors in accordance with equipment manufacturer's written instructions and wiring diagrams. Mate and match conductors of electrical connections for proper interface between electrical pow...
	F. There may be cases where circuit or feeder conductor sizes are too large or too small to fit into the lugs normally supplied with the power distribution equipment or end-use equipment, due to circumstances such as increasing conductor sizes to offs...
	G. Ground metal frames of portable and stationary direct-wired electrically operated equipment by connecting frames to the circuit equipment grounding conductor and to grounded metal raceway. Provide necessary electrical connections between the specif...

	3.3 CONDUCTOR SIZING
	A. Conductor sizes indicated in Division 26 documents are based on copper unless specifically indicated otherwise on single-line diagram on drawings.
	B. Provide minimum #12 AWG conductor size, unless specifically indicated otherwise on drawings.
	C. Unless specifically indicated otherwise on drawings, provide grounded (“neutral”) conductors that are at least parity-sized with corresponding phase/line conductors for all applications.



	26 05 26.00 - Grounding and Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data
	1. For each type of ground rod, bar and connection type.


	1.2 QUALITY ASSURANCE
	A. Provide Electrical Components, Devices, and Accessories listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application. Comply with UL 467 for grounding and bonding materials and equipment....


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General: Except as otherwise indicated, provide copper electrical grounding and bonding systems and materials with assembly of materials including but not limited to cables/wires, connectors, solderless lug terminals, grounding electrodes and plate...
	B. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with requirements, provide conductors and connectors as specified in Section 260519. Subject to being equivalent and subject to compliance with requirements, provide o...

	2.2 CONDUCTORS AND CONNECTORS AND ELECTRODES
	A. For insulated conductors, provide copper or tinned-copper wire or cable insulated (green-colored) conductors, insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction. For bare copper conductors, provide: ...
	B. Provide connectors listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected. Provide copper or copper alloy bo...
	C. Provide copper-bonded steel (copper molecularly bonded to nickel-sealed high-strength steel core) ground rods, 3/4 inch in diameter by 10 feet in length (sectional rods may be used when rods are longer than 10 feet). Provide sheet copper plate elec...


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Provide green-colored insulation, unless indicated otherwise. Provide solid conductors for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated. Provide bare copper conductors below grade, No. 2/0 AWG m...

	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors as required by NFPA 70 and as otherwise required. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70: all feeders; all branch circuits...
	B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conducto...
	C. Water Heaters:  Install a separate insulated equipment grounding conductor to each water heater.  Bond conductor to heater units, piping, connected equipment, and components.
	D. Heat-Tracing Cables:  Install a separate insulated equipment grounding conductor for bonding to each heat-tracing cable.
	E. Antifrost Heating Cables:  Install a separate insulated equipment grounding conductor for bonding to each antifrost cable.
	F. Lighting Poles and Standards Supporting Outdoor Lighting Fixtures:  Provide grounding electrode and a separate insulated equipment grounding conductor in addition to grounding conductor installed with branch-circuit conductors.

	3.3 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	1. Where protecting a grounding electrode conductor (GEC) from physical damage with rigid, non-metallic conduit (RNC) use schedule 80 PVC as the raceway.
	2. The structural frame of the building shall not be used as an equipment grounding conductor.

	B. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit. Bond straps directly to basic structure, taking care not to penetrate any adjacent parts. Install bond...
	C. Ground Rods:  Drive rods until tops are at least 2 inches (50 mm) below finished floor or final grade unless otherwise indicated. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections ...
	D. Ground Plates:  Provide copper ground plates where ground rods cannot be used. Provide connections to ground electrodes at a point not less than 1 foot below grade level, and not less than 2 feet away from footings and foundations. Weld grounding c...
	E. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors except if otherwise indicated.
	3. Connections to Structural Steel:  Welded connectors.

	F. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Gas Piping: Bond each above ground portion of gas piping system downstream from equipment shutoff valve.

	G. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond across flexible duct connections to achieve continuity.
	H. Separately Derived System Grounding
	1. Ground and bond each separately-derived system neutral to room ground busbar, to effectively grounded structural steel member, to effectively grounded metallic water pipe, and to separate grounding electrode system as required per NFPA 70 and as ap...
	2. Provide an enclosed single ground busbar at derived electrical system locations, bonded to the enclosure, and bonded to derived system ground with full parity sized green insulated ground conductor (sized same as derived system ground conductor). P...

	I. Grounding Requirements for Adjoining and Adjacent Structures
	1. This subsection applies for any building structure of any kind that adjoins another in any way, including portions of common buildings that “adjoin” via expansion joints, as well as adjacent abutting structures.
	2. Bond new concrete columns using minimum #3/0 AWG below-grade copper conductors. For steel construction, bond together every other steel perimeter column to those of adjacent and adjoining structures. Provide minimum surface contact area of eight sq...
	3. Provide an earth ground at every other new column in all directions. Adjacent columns may be earth-grounded at one of the columns instead of both, at column groups that are bonded together.


	3.4 LABELING
	A. Install labels at the telecommunications bonding conductor and grounding equalizer and at the grounding electrode conductor where exposed. The labels or text shall be green. Label Text:  "GROUND SYSTEM - If this connector or cable is loose or if it...

	3.5 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Inspect, test and adjust components, assemblies, and equipment installations, including connections. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test continuity of each conductor. Test completed grounding system at service disconnect enclosure grounding terminal/bar, and at each location where a maximum ground-resistance level is specified or as required to verify integrity of grounding ele...
	4. Measure and report measured ground resistances that exceed 3 ohms. If resistance to ground exceeds specified values, notify Design Professional promptly and include recommendations to reduce ground resistance. After review and comment by Design Pro...
	5.  Installed components will be considered defective if it does not pass tests and inspections. Correct malfunctioning work on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new work and retest. Prepare test and i...




	26 05 29.00 - Hangers and Supports for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data
	1. For equipment and conduit/raceway supports and assemblies.



	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.  Construct with 9/16" dia. holes, nominal 2" o.c. on top surface, with standard factory finish, and with the all necessary fittings which mate and...
	1. Allied Tube & Conduit
	2. Caddy
	3. Cooper B-Line, Inc.; a division of Cooper Industries
	4. ERICO International Corporation
	5. GS Metals Corporation
	6. Hilti
	7. Powers
	8. Thomas & Betts Corporation
	9. Unistrut; Tyco International, Ltd.
	10. Wesanco, Inc.
	11. Perma-Cote

	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	1. Riser clamps for supporting rigid metal conduit; galvanized steel; with 2 bolts and nuts, and 4" ears.
	2. Clevis hangers:  For supporting rigid metal conduit; galvanized steel; with 1/2" dia. hole for round steel rod.

	D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following.
	1. Products: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper B-Line, Inc.; a division of Cooper Industries.
	b. Empire Tool and Manufacturing Co., Inc.
	c. Hilti, Inc.
	d. ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	e. MKT Fastening, LLC.
	f. Simpson Strong-Tie Co., Inc.

	2. Capacities:  Provide materials and installed systems with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used, plus 100% safety factor.
	3. Adverse and/or Corrosive Environment Areas:  Provide stainless steel anchors. Provide hot-dipped galvanized (after fabrication) product and material versions of what is specified in this section for steel hangers, supports, systems, etc. (supported...
	a. Outdoors.
	b. Coolers/Freezers.

	4. Mechanical-Expansion Anchors in Dry Conditioned Areas:  Insert-wedge-type, zinc-coated steel, for use in hardened Portland cement Provide stainless steel anchors where located in areas subject to moisture or corrosion.
	5. Drop-In Anchors:  AISI Type 303 stainless steel, drop-in, shell or flush type, equivalent to Hilti HDI series.
	6. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	7. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	8. Through Bolts:  Steel structural type, hex head, and high strength.  Comply with ASTM A 325.
	9. Toggle Bolts:  All-steel galvanized springhead type, minimum 3/16” x 4”.
	10. Hanger Rods:  Threaded steel, Galvanized steel rods; 1/2" minimum diameter.
	11. Clevis hangers:  For supporting rigid metal conduit; galvanized steel; with 1/2" minimum diameter hole for round steel rod.
	12. Galvanized steel rod reducing couplings:  1/2" x 5/8” minimum.
	13. Galvanized steel clamps:  1/2" minimum rod size; Galvanized steel clamps:  Minimum 1-1/4" x 3/16" stock; minimum 3/8" cross bolt; minimum flange width 2".
	14. Hexagon nuts: Galvanized steel.
	15. Expansion anchors: Minimum 1/2".



	PART 3 -  EXECUTION
	3.1 APPLICATIONS and installation
	A. It shall be the responsibility of the electrical contractor to supervise the installation of and pay for all additional members, wood or metal and labor which may be required to support any type of permanent or temporary electrical apparatus employ...
	B. Coordinate layout and installation of equipment and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance requireme...
	C. Provide supports for multiple raceways capable of supporting combined weight of supported systems and its contents, plus minimum 100% factor of safety. Provide equipment supports capable of supporting combined operating weight of supported equipmen...
	D. Locate all structural elements within concrete prior to pre-drilling anchors. Contractor is responsible for repairing all damage to structural elements resulting from the scope of this work. Anchor hole dimensions shall be per manufacturer recommen...
	E. Comply with NECA 1 and NECA 101 for application and installation requirements of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	F. All electrically related work shall be supported directly from building structural members.  Electrically related work shall not be supported from ductwork, ductwork hangers, ceiling supports, existing conduit supports, etc. Install supports with s...
	G. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment. Field Welding: Comply with AWS D1.1/D1.1M.
	H. Touchup Painting:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-pai...
	I. Install equipment and enclosures on walls with tops at uniform height unless otherwise indicated, and by bolting units to structural wall or mounting on structural-steel channels bolted to wall.  For equipment and enclosures not at walls, provide f...
	J. Use of synthetic or plastic “tie-wraps”, “zip ties”, “wire ties” and similar products are not permitted as a permanent means of anchoring, securing, supporting or otherwise installing any cables, conductors, conduits, raceways, devices, equipment o...
	K. Route all conduits, raceways and cables (where applicable) parallel and perpendicular to building structural members.  Any and all noncompliant work installed by the electrical contractor shall be removed and reinstalled by the electrical contracto...
	L. All fasteners, hangers and methods of hanging exposed work in finished areas shall be submitted to the Owner's Representative for review before installation.  Fasteners shall be zinc-coated, type, grade, and class as required for a neat finished in...
	M. Space supports for conduits and raceways required by NFPA 70 as a minimum.  Minimum rod size shall be 1/4 inch in diameter. For multiple raceways or cables, install trapeze-type supports fabricated with steel slotted, sized so capacity can be incre...
	N. Coordinate with installation of roof curbs, equipment supports, and roof penetrations as applicable. Install work so that no raceway or cable is within six inches below roof deck(s). Suspend and support overhead electrical work from roof trusses an...
	O. Do not drill any concrete structural members or decks without prior case-by-case written approval of means and methods from Owner and Design Professionals.
	P. Support overhead hangers supported from poured-concrete decks using stainless steel threaded inserts, with approval of means and methods obtained from Owner and Design Professionals.
	Q. Field-verify lengths of stems, pendants, cables, suspensions, etc. for all suspended luminaires with Owner's Representative.
	R. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	S. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code. Use supported equipment manufact...
	1. To Wood:  Fasten with lag screws or through-bolts.  Provide Standard Grade, light-framing-size lumber of any species.  Number 3 Common or Standard Grade boards complying with WCLIB or AWPA rules, or Number 3 boards complying with SPIB rules.  Lumbe...
	2. To Wood Structural Members:  Provide bolts installed through members.
	3. To New Concrete:  Provide channel-type concrete inserts and bolt to inserts, or provide expansion anchors for applications where inserts are not practical.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. Holes for Expansion Anchors in Concrete:  Drill at locations and to depths that avoid reinforcing bars and other structural elements. Review proposed means, methods, locations, etc. in advance with Owner and Design Professionals.
	6. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	7. To Steel:  Welded threaded steel studs complying with AWS D1.1/D1.1M, with lock washers and nuts, or beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69, clamped to flanges of beams or on upper truss chords of bar joists.
	8. To Light Steel:  Sheet metal screws.
	9. Items Mounted on Hollow Walls and Nonstructural Building Surfaces in finished areas:  Provide blocking between studs behind finished wall surface. Mount equipment, devices and boxes with backs of enclosures flush to front of finished wall surface.
	10. Items Mounted on Hollow Walls and Nonstructural Building Surfaces in unfinished areas:  Mount equipment on slotted-channel racks attached to substrate.

	T. Coordinate all work with all other trades prior to commencement of the work. Layout and install all electrical work in strict compliance with Chapter 1, Part B, Section 110.26 of the latest adopted edition of NFPA 70. Locations and routing that may...
	U. Fabricated Support Devices:
	1. Conform to the manufacturer’s recommendations for selection and installation of supports.
	2. Install individual and multiple (trapeze) raceway hangers and riser clamps as necessary to support raceways.  Provide U-bolts, clamps, attachments, and other hardware necessary for hanger assembly and for securing hanger rods and conduits.
	3. Support parallel runs of horizontal raceways together on trapeze-type hangers.
	4. Support individual horizontal raceways by separate pipe hangers.  Spring steel fasteners shall be used in lieu of hangers for 1-1/2 inches and smaller raceways above suspended ceilings only.
	5. For hanger rods with spring steel fasteners, use 1/4 inch diameter or larger threaded steel.  Use spring steel fasteners that are specifically designed for supporting single conduits.
	6. Support exposed and concealed raceway within 1 foot of box and access fittings.  In horizontal runs, support at the box and access fittings shall be omitted where box or access fittings are independently supported and raceway terminals are not made...
	7. In vertical runs, arrange supports so the load produced by the weight of the raceway and the enclosed conductors is carried entirely by the conduit supports with no weight load on the ends of the raceway.
	8. Miscellaneous supports:
	a. Support miscellaneous electrical components as required to produce the same structural safety factors as specified for raceway supports.  Install metal channel racks for mounting cabinets, pull boxes, junction boxes, and other devices.
	b. Support outlet boxes directly from the building structure or by bar hangers.  Where bar hangers are used, attach the bar to raceways on opposite sides of the box and support the raceway with an approved type of fastener not more than 24 inches from...
	c. Support junction boxes, pull boxes and other boxes directly from the building structure.

	9. Fastening:
	a. Fasten pathway products and associated supporting hardware securely to the building structure.
	b. Fasten by means of wood screws on wood, toggle bolts on hollow masonry units.
	c. Fasten by means of concrete inserts or expansion bolts on concrete or solid masonry.
	d. Fasten by means of bolts with lock washers and nuts, machine screws, welded threaded studs, or clamps on steel (spring-tension where applicable).
	e. Do not weld conduit, pipe straps, or items other than threaded studs to steel structures.
	f. In partitions of light steel construction, use sheet metal screws.
	g. When installing fasteners in concrete or CMU structures, do not cut, drill or damage reinforcing bars or other structural elements.
	h. Ensure that the load applied to any fasteners does not exceed 25-percent of the proof test load.  Use vibration-and shock-resistant fasteners for attachments to concrete slabs.
	i. Raceway supports:  Hanger spacing shall be as required for adequate support of the raceway, but in no case shall there be less than one hanger per 8 feet of raceway length.

	10. Locate all structural elements within existing concrete prior to pre-drilling or setting anchors. Contractor is responsible for repairing all damage to structural elements resulting from the scope of this work.


	3.2 CONCRETE BASES
	A. Provide dowel rods to connect concrete bases to concrete floors/slabs/substrates.  Unless otherwise indicated, install dowel rods on maximum 18-inch centers around the full perimeter of concrete base.
	B. Provide epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor/slab/substrate, unless concrete bases are installed directly on grade. Place and secure anchorage devices.  Use setting drawings, template...
	C. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base. Coordinate sizes and locations of concrete bases...
	D. Outdoor bases shall be at least 6" thick and shall have straight and finished sides and a 1"-45 degree chamfer at the top perimeter.  Perimeter of pads shall extend down below the frostline.  Reinforcing steel bars shall be placed in both direction...
	E. Unless indicated otherwise in specifications or on drawings, use minimum 3000-psi, 28-day compressive-strength concrete. Size and provide concrete bases so expansion anchors will be a minimum of 10 bolt diameters from the edge of the concrete base.
	F. Forms: As required for equipment pads or other special applications in field, provide forms made of steel, wood, or other suitable material of size and strength to resist movement during concrete placement, and to retain horizontal and vertical ali...
	G. Reinforcement: Cut bars true to length with ends square and free of burrs. Provide metal expansion caps for one end of each dowel bar in expansion joints. Design caps with one end closed and a minimum length of 3" to allow bars movement of not less...
	H. Concrete Placement: Remove loose material from subbase surface immediately before placing concrete. Check subbase and forms for line and grade before placing concrete. Moisten subbase if required to provide a uniform dampened condition at time conc...
	I. Concrete Finishing: Smooth surface by screeding after striking-off and consolidating concrete. Provide Class A finishing. Broom finish concrete pads, and aprons around pullboxes and structures. Protect concrete from damage until acceptance of work....

	3.3 PLYWOOD EQUIPMENT BOARDS
	A. Plywood Equipment Boards:  Lumber shall be preservative treated in accordance with AWPB LP-2, and kiln dried to a moisture content of not more than 19 percent.  Provide plywood panels; APA C-D PLUGGED INT, with exterior glue; thickness as indicated...
	B. Unless otherwise noted, boards shall be painted with two coats of good grade weatherproof flat gray non-conductive fire-retardant paint on all sides and edges (prior to mounting) and plumbed in a true vertical position.  Provide nominal 1/2" rustpr...
	C. Unless directed otherwise in field, plywood equipment boards shall be 8 feet high by 3/4 inches deep by length shown on drawings (as dimensioned or as scaled) or length as required to accommodate equipment if not indicated on drawings. Unless direc...



	26 05 33.00 - Raceways and Boxes for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data
	1. For surface raceways, wireways, fittings, boxes, enclosures, and cabinets.

	B. Shop Drawings
	1. Coordination Drawings: Prior to commencing with any related work, submit routing plans drawn to scale coordinated with the other trades.  Drawing(s) shall include vertical and horizontal offsets, raceways sizes, equipment clearances, structural mem...

	C. Definitions
	1. EMT: Electric metallic tubing.
	2. FMC: Flexible metallic conduit.
	3. GRC/RMC: Galvanized rigid steel conduit.
	4. IMC: Intermediate metal conduit.
	5. LFMC: Liquid-tight flexible metallic conduit.
	6. RNC: Rigid nonmetallic conduit.
	7. Conduit/Raceway/Pathway: “Conduit”, “raceway”, “pathway” and similar terms shall be taken to mean “conduit” unless specifically indicated otherwise in project manual documents, or unless specifically directed otherwise in field by Owner or Design P...



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Metal conduits, tubing, boxes and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application. Subject to compliance with requirements, manufacturers offerin...
	1. Allied
	2. Adalet.
	3. AFC Cable Systems, Inc.
	4. Allied Tube & Conduit; a Tyco International Ltd. Co.
	5. Anamet Electrical, Inc.
	6. Appleton Electric.
	7. Armorcast Products Company
	8. Arnco Corporation
	9. Baxter
	10. Bell Electric.
	11. Bowers.
	12. Cantex.
	13. Carlon.
	14. Carson Industries LLC
	15. CDR Systems Corporation; Hubbell Power Systems
	16. CertainTeed Corp.
	17. Condux International, Inc.
	18. Cooper
	19. Eagle Electric Mfg Co., Inc.
	20. Efcor.
	21. EGS/Appleton Electric
	22. Electri-Flex Company.
	23. Erickson Electrical Equipment Company
	24. FSR
	25. General Electric Company
	26. Highline Products
	27. Hoffman; a Pentair company.
	28. Hubbell.
	29. Kraloy.
	30. Lamson & Sessions; Carlon Electrical Products
	31. LTV.
	32. Midland-Ross Corp.
	33. Milbank Manufacturing Co.
	34. Mono-Systems, Inc.
	35. NewBasis
	36. Niedax-Kleinhuis USA, Inc.
	37. Nordic Fiberglass, Inc
	38. Norwalk
	39. O-Z/Gedney; a brand of EGS Electrical Group.
	40. Oldcastle Precast, Inc.; Christy Concrete Products
	41. Panduit
	42. Pass and Seymour, Inc.
	43. Picoma Industries, a subsidiary of Mueller Water Products, Inc.
	44. Quazite
	45. RACO
	46. Regal.
	47. Republic Conduit.
	48. Robroy Industries.
	49. Siemens/ITE
	50. Southwire Company.
	51. Spring City Electrical Manufacturing Company
	52. Square D; a brand of Schneider Electric.
	53. Stahlin Non-Metallic Enclosures; a division of Robroy Industries
	54. Steel City.
	55. Synertech Moulded Products; a division of Oldcastle Precast, Inc.
	56. Tay-Mac
	57. Thepitt.
	58. Thomas & Betts Corporation.
	59. Walker/Wiremold/Legrand
	60. Western Tube and Conduit Corporation.
	61. Westinghouse/Cutler-Hammer
	62. Wheatland Tube Company; a division of John Maneely Company.
	63. Wiegmann (Hubbell-Wiegmann)


	2.2  METAL CONDUITS, TUBING, AND FITTINGS
	A. EMT:  Comply with FS WW-C-563, ANSI C80.3 and UL 797.
	B. IMC:  Comply with ANSI C80.6 and UL 1242.
	C. GRC/RMC:  Comply with ANSI C80.1 and UL 6. Provide steel conduit, galvanized/fused to inside and outside walls of conduit and fittings after fabrication and after threading.
	D. FMC:  Comply with FS WW-C-566 and UL 1; zinc-coated steel. Provide flexible metal conduit formed from continuous length of spirally wound, interlocked zinc-coated or galvanized (inside & outside) strip steel. Provide conduit fittings for use with f...
	E. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360.
	1. Provide liquid-tight flexible metal conduit formed from continuous length of spirally wound, interlocked, double-wrapped hot-dipped zinc-galvanized (inside & outside) steel core. Provide liquid-tight jacket of flexible polyvinyl chloride (PVC) that...
	2. Provide smooth-wall type jackets (not a corrugated look) for furniture whip (and similar) applications in indoor finished areas.
	3. Provide Liquid-Tight Flexible Metal Conduit Fittings compliant with FS W-F-406, Type 1, Class 3, Style G. Provide cadmium plated, malleable iron fittings with compression type steel ferrule and neoprene gasket sealing rings, with insulated throat.
	4. Provide Straight Terminal Connectors that are one-piece body, female ends with clamps and deep slotted machine screws for securing conduits, and male threaded ends with locknuts.
	5. Provide Terminal Angle Connectors that are 45-degree or 90-degree two-piece body construction with removable upper section, female end with clamp and deep slotted machine screw for securing conduit, and male threaded end provided with locknut. Do n...
	6. Provide full parity size green insulated ground wire for all applications, regardless of length.
	7. Provide installed LFMC systems using materials and installation methods that result in IP67 compliant.

	F. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B.
	1. EMT: Provide steel, galvanized or zinc-coated water/concrete-tight fittings; do not use die-cast fittings. Provide Compression type for outdoor applications, and applications in other wet locations. Provide Compression or set screw type for indoor ...
	2. GRC/RMC: Zinc-Galvanized Steel (after fabrication/factory-threading), threaded (fused-galvanized after threading.)
	3. Expansion Fittings:  Material to match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.
	4. Provide terminal conduit fittings with insulated throats, or plastic bushings for conduits 2" and larger where insulated throats may not be not readily available.
	5. Provide locknuts for securing conduit to metal enclosure with sharp edge for digging into metal, and ridged outside circumference for proper fastening. Provide screw type grounding terminal for metal bushings of standard or insulated type.
	6. Provide miscellaneous fittings such as reducers, chase nipples, 3-piece unions, split couplings, and plugs that are specifically designed for their particular application.
	7. Provide galvanized cast-metal (steel) conduit bodies of types, shapes and sizes as required to fulfill job requirements and NFPA 70 requirements. Construct conduit bodies with threaded-conduit-entrance ends, with removable covers, either cast or of...

	G. Joint Compound for Threaded Conduit:  Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their con...

	2.3 NONMETALLIC CONDUITS AND FITTINGS
	A. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated. Comply with NEMA TC 3 for fittings; match to conduit or tubing type and material.
	1. Provide electrical plastic conduit equal to Carlon Plus 40.  Provide heavy wall electrical plastic conduit that is Schedule 40, 90 degrees C rated, constructed of polyvinyl chloride, in conformity with NEMA TC-2, in conformity with NFPA 70 Article ...
	2. Provide Duct Spacers ("chairs") equal to Carlon #S288*L series for base spacers, and #S289*L series for intermediate spacers.
	3. Provide horizontal elbows for service entrance conduits that are maximum 45-degree. Provide minimum 24-inch radius. Provide larger minimum radius where indicated on drawings, or if directed in field. Provide multiple units as necessary to obtain re...
	4. Provide couplers, adapters, "O" rings, sealing, and other accessory components as required for a complete installation. Provide miscellaneous fittings that have been specifically designed and manufactured for their particular application.


	2.4 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. Metal Product Description:  Provide sheet metal wireways, complying with UL 870 and NEMA 250, Type 1 for indoor applications and Type 3R for outdoor applications unless otherwise indicated, and sized according to NFPA 70. Include covers, couplings,...
	1. Provide screw-cover type for indoor applications, and flanged-and-gasketed type for outdoor applications unless otherwise indicated. Provide manufacturer's standard enamel finish. Protect sheet metal parts with rust inhibiting coating and baked ena...
	2. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application. Provide electrical wireways of types, grades, sizes, and number of channels for ea...
	3. Provide lay-in wireways with hinged covers in accordance with UL 870, and with components UL-listed, including lengths, connectors, and fittings.  Provide units that allow fastening of hinged cover closed without use of parts other than standard le...

	B. Nonmetallic Product Description:  PVC, extruded and fabricated to required size and shape, and having snap-on cover, mechanically coupled connections, and plastic fasteners.
	C. Fittings and Accessories:  Couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings shall match and mate with wireways as required for complete system.

	2.5 SURFACE RACEWAYS
	A. Surface Metal Raceways:  Galvanized steel with snap-on covers complying with UL 5.  Manufacturer's standard enamel finish in color selected by the Design Professional or Prime coated, ready for field painting, Design Professional’s choice. Provide ...
	1. Plugmold: Provide "plugmold" equal to Legrand #2000 series with single NEMA 5-15R receptacles on nominal 9-inch centers.
	2. Two-Piece Surface Raceway Systems For Communications Technology Voice And Data Outlets: Provide surface metal raceways, nominal 1-29/32 inches wide by 7/8 inches deep, equal to Wiremold #V2400 series (2-piece) for Communications Technology Voice an...


	2.6 BOXES, ENCLOSURES, AND CABINETS
	A. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and cabinets installed in wet locations shall be UL listed and labeled for use in wet locations, including cover plates and doors. Boxes, enclosures, and cabinets install...
	B. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A. Provide galvanized-coated flat rolled code-gage non-gangable sheet-steel outlet/junction/pull boxes, of shapes, cubic inch capacities, and sizes, including box depths as indic...
	C. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, ferrous alloy, Type FD, with gasketed cover. Only use for special applications with prior case-by-case approval from Design Professionals.
	D. Luminaire Outlet Boxes:  Comply with outlet box specifications above; nonadjustable, designed for attachment of luminaire weight (50 lb, minimum) plus 100 percent factor of safety.  Outlet boxes designed for attachment of luminaires weighing more t...
	E. Small-Scale Paddle Fan Outlet Boxes:  Nonadjustable, designed for attachment of paddle fan weight, plus 100 percent factor of safety, 70 lb minimum. Paddle fan outlet boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing a...
	F. Floor Boxes:  See Drawings and Section 262726 “Wiring Devices”.
	G. Box extensions used to accommodate new building finishes shall be of same material as recessed box and shall extend to the finished wall surface.
	H. Bushings, knockout closures and locknuts: Provide corrosion-resistant box knockout closures, conduit locknuts and malleable iron conduit bushings, offset connectors, of types and sizes, to suit respective installation requirements and applications.
	I. Device Box Dimensions:  4 inches square by 1-1/2 inches deep or 4 inches square by 2-1/8 inches deep, depending on device depths and wiring fill, with single-gang plaster/”mud” rings where only one device is being installed. Provide wider boxes for...
	J. Hinged-Cover Enclosures:  Comply with UL 50 and NEMA 250, Type 1 for indoor applications and Type 3R for outdoor applications with continuous-hinge cover with flush latch unless otherwise indicated, and with steel interior panels that are finished ...
	1. Metal Enclosures:  Stainless steel, or galvanized (after fabrication) steel, finished inside and out with manufacturer's standard enamel.

	K. Cabinets:
	1. Provide NEMA 250, stainless steel or Type 3R galvanized (after fabrication) steel boxes with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel. Provide hinged door in front cover with flush st...

	L. Weathertight outlet boxes and covers:
	1. Provide corrosion-resistant weathertight/raintight outlet wiring boxes, of types, shapes and sizes, including depth of boxes, with threaded conduit holes for fastening electrical conduit, suitably configured for each application, including face pla...
	2. Provide weatherproof covers that mount on a single gang horizontal or vertical (depending on application) junction box to ensure weather protection for a standard outlet. Provide covers that can mount on indoor or outdoor junction boxes and that in...
	3. Provide minimal profile assemblies that are rated NEMA 3R While In Use and that employ recessed box and cover design, equal to Thomas & Betts “Red Dot” series. Provide trim color(s) to match surrounding finished wall surface.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Raceway Fittings:  Compatible with (Listed accordingly) raceways and suitable for use and location.
	1. EMT:  Comply with NEMA FB 2.10 and with requirements of these specifications.
	2. GRC/RMC and IMC:  Use threaded rigid steel conduit fittings unless otherwise indicated.  Comply with NEMA FB 2.10.
	3. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply with NEMA FB 2.20.


	3.2 INSTALLATION
	A. General Installation.
	1. Minimum Raceway Size:  3/4-inch trade size.
	2. Install wire in raceway/conduit unless specifically permitted otherwise elsewhere in Division 26 sections, or on drawings.
	3. Layout and install all electrical work in strict compliance with Chapter 1, Part B, Section 110.26 of the latest adopted edition of NFPA 70. Locations and routing that may be shown on plans are schematic and diagrammatic in nature.
	4. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for Conduits and raceways required by NFPA 70 as a minimum.
	5. Layout all proposed raceway routing, elevations, installation methods, etc. on coordination drawings and coordinate all proposed raceway routing with all affected trades prior to commencing with work. In addition, review the information with Owner ...
	6. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless otherwise indicated.  Comply with NEMA FB 2.10.
	7. Do not install aluminum products in contact with, or near proximity to, concrete or earth.
	8. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.
	9. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter.
	10. Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and number of floors.
	11. Locate all structural elements within concrete prior to pre-drilling anchors. Contractor is responsible for repairing all damage to structural elements resulting from the scope of this work.
	12. Provide fittings as needed for a complete installation. Provide locknuts for securing conduit to enclosures with ridged outside circumference for proper fastening. Provide miscellaneous fittings such as reducers, chase nipples, 3-piece unions, spl...
	13. Provide knockout closures to cap unused knockout holes where blanks have been removed.
	14. Provide flexible connections or expansion fittings where all conduits cross building expansion joints. Coordinate exact quantity & location with Architectural plans prior to installation of work.
	15. Install electrical boxes in those locations that ensure accessibility to enclosed electrical wiring.
	16. Do not install boxes back-to-back in walls. Provide not less than 6" (150 mm) separation in general, not less than 16” separation for acoustically rated walls and not less than 24" separation for the following applications:  fire walls, fire barri...
	17. Fire walls, fire barriers, smoke barrier walls and fire partitions: Steel outlet boxes that do not exceed 16 square inches in area may be used in fire walls, fire barriers, smoke barrier walls, and fire partitions only if the total area of such op...
	18. Neatly cut openings for boxes so that standard size (not "midway" or "jumbo") cover plates will cover all parts of the opening. Position recessed outlet boxes accurately to allow for surface finish thickness. Do not use round boxes.
	19. Fasten electrical boxes firmly and rigidly to substrates and structural surfaces to which attached, or solidly embed electrical boxes in concrete or masonry as applicable. Provide box supports that are independent of conduit. Protect boxes from co...
	20. Use of synthetic or plastic “tie-wraps”, “zip ties”, “wire ties” and similar products are not permitted as a permanent means of anchoring, securing, supporting or otherwise installing any cables, conductors, conduits, raceways, devices, equipment ...
	21. Consider the outlet, junction, and pull box locations indicated on drawings approximate unless there are prevailing codes that require specific spacings or locations. Study the general construction with relation to spaces and equipment surrounding...
	22. Install wiring for different power voltages in raceway systems separate from each other. Install wiring for the various electrical systems in raceway systems that are separate from each other.
	23. Provide steel conduit and steel fittings for indoor above-slab applications, as specified in this section.
	24. Provide conduit fittings with insulated throats. Plastic bushings may be used for conduits 2" and larger where insulated throats may not be readily available.
	25. Provide maximum of 40 percent fill for raceways, or a threshold of less if required by NFPA 70 or project conditions.
	26. Keep raceways at least 12 inches away from parallel runs of flues, hot-water pipes, and other sources of heat.  Install horizontal raceway runs above liquid and steam piping. Where the lines are not insulated, the clearances shall be increased unt...
	27. Support risers at each floor level with suitable hangers.
	28. Level and square raceway runs, and install at proper elevations and heights.
	29. Protect coatings, finishes, and cabinets from damage and deterioration. Repair damage to galvanized finishes with zinc-rich paint or coating, color to match surface, recommended by manufacturer. Make these repairs prior to products receiving finis...
	30. Pathway Evacuation and Protection: Cap and plug conduit ends with standard accessories as soon as conduit has been permanently installed. Prior to the installation of cable, clean and vacuum boxes, conduits/raceways, supports, etc. Clean inside of...
	31. Arrange stub-ups so curved portions of bends are not visible above finished grade or slab.
	32. Install no more than the equivalent of three 90-degree bends in any conduit run.  Support within 12 inches of changes in direction.
	33. Support conduit within 12 inches of enclosures to which attached. Properly support and anchor raceways for their entire length using structural materials.  Do not span any space unsupported.
	34. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	35. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets.  Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits ...
	36. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install locknuts hand tight plus 1/4 turn more.
	37. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	38. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length. Cut conduits straight, properly ream, and cut threads for heavy wall conduit deep...
	39. Conceal conduit and tubing within finished walls, ceilings, and floor cavities unless otherwise indicated.  Install conduits parallel or perpendicular to building lines.
	40. Install exposed conduits, and extensions from concealed conduit systems, neatly parallel and perpendicular to walls, and plumb on walls. Secure to walls at intervals not exceeding six feet, supported by approved straps and fasteners. Secure to ove...
	41. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.  Cap underground raceways designated as spare above grad...
	42. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that o...
	43. Mount boxes at heights indicated on Drawings and elsewhere in Division 26 specifications.  If mounting heights of boxes are not individually indicated, give priority to ADA requirements.  Install boxes with height measured to center of box unless ...
	44. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block (do not over-cut), and install box flush with surface of wall.  Prepare block surfaces to provide a flat surface for a raintight connection between box an...
	45. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel. Coordinate all such separations with Design Professional in advance to ensure boxes are located properly for each application.
	46. Locate boxes so that cover or plate will not span different building finishes.
	47. Support boxes from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	48. Fasten junction and pull boxes to, or support from, building structure.  Do not support boxes by conduits.
	49. Provide properly wired electrical connections within enclosures. Anchor enclosures ensuring that they are level, and permanently and mechanically secure.
	50. Provide conduit, tubing and fittings of types, grades, sizes and weights (wall thicknesses) for applications as needed to render electrical work fully operational.
	51. Mechanically fasten together metal conduits, enclosures, and raceways to form continuous electrically conducting equipment grounding path. Connect to electrical boxes, fittings and cabinets to provide electrical continuity and firm mechanical asse...
	52. Do not use dissimilar metals throughout the systems to eliminate possibility of electrolysis.  Where dissimilar metals will be unavoidably in contact, coat surfaces with corrosion inhibiting compound before assembling.
	53. Use rough-in dimensions of electrically operated equipment furnished by equipment installer. Install conduit and boxes for connection to equipment only after reviewing respective equipment and clearance dimensions, and after coordinating with othe...
	54. Do not use electrical "handy/handee" boxes.
	55. Do not use running threads at conduit joints and terminations - use 3-piece union, or split coupling.
	56. Provide joints made tight with water-tight couplings matching conduit. Install offsets with long radius sweep bends, except conduit sizes 1 inch and over where standard elbows may be used.
	57. Where moisture conditions within conduits are encountered above grade, drill a hole at the lowest point in the conduit run so that drainage will not interfere with conditions below.
	58. Where conduit is capped at wall for future additions, do not extend more than threads-length past wall (maximum of 3/4-inch past wall for EMT).
	59. Where conduits for outlets on waterproof walls must be installed exposed, set anchors for supporting conduit on waterproof wall in waterproof cement.
	60. Requirements for exposed conduits also apply to conduits installed in space above hung ceilings, and in crawl spaces.
	61. Provide a 4-inch reinforced casing of concrete (3000-PSI minimum) around conduits that are installed in cinders or cinder concrete, to protect them.
	62. Support raceway components directly from structural building systems, not from ceiling suspensions systems.  Provide supplemental supports for junction or pull boxes.
	63. Support single conduits 1-1/2 inches and larger by means of rod and ring hangers.  Support multiple runs in similar manner or use a common trapeze hanger system.
	64. Pinch type hangers similar to Minerallac may only be used at heights greater than 8 feet, and only in unfinished areas where the work could be installed concealed.
	65. Protect conduits during construction with temporary plugs or caps.  Securely cap conduits until pull string, or cable is installed.
	66. Conduit Routing: If specific routing information appears on the Drawings, route and maintain conduits as shown.  Should interference or a conflict arise, consult the Design Professional before proceeding with the Work. If specific routing informat...
	67. Conduit bends: Bends shall be made so that the conduit will not be flattened or kinked and so that the internal diameter of the conduit is not reduced. The radius of the curve of the inner edge of any bend shall not be less than indicated by the N...
	68. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	69. Install above-ceiling conduits as high as possible, with a minimum of 8 inches above ceiling tiles so as to permit ceiling tile removal.
	70. Provide flashing and counter flashing or pitch pockets for waterproofing of raceways, outlets and fittings that must penetrate the roof. Coordinate all related work with roofing installer and provide means and methods based on roofing installers r...
	71. Provide sleeves and sleeve seals at penetrations of exterior floor and wall assemblies, at penetrations of abutted perimeter walls for building expansions/additions, and where expansion joints are used at walls. Provide oversized sleeves in forms ...
	72. Install each branch of power, including each branch of power backed up via generator, in separate raceways from each other.
	73. Do not install conduit horizontally in concrete slabs on grade. Do not install or embed conduits horizontally within any other slabs.
	74. Do not install branch circuit conduits beneath slabs on grade, except where specifically indicated otherwise on drawings, or unless special case by case permission is obtained from Owner’s Representative in the field.

	B. Stub-ups To Above Accessible Ceilings (TAAC):
	1. Use EMT, IMC, or GRC/RMC for raceways as applicable for respective locations.
	2. Provide sweep bends and drag line for each application.
	3. Use a conduit bushing or insulated-throat fitting to terminate stub-ups.
	4. Extend conduits to joist space above an accessible ceiling system.
	5. Permanently identify the purpose of the conduit stub at the end of the conduit above the ceiling.

	C. Raceways Embedded in Slabs for Connection to Underfloor Duct System: Run conduit parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.  Secure raceways to reinforcement at m...
	D. Pull Boxes and Junction Boxes:
	1. Provide each pull box indicated on the Drawings.
	2. Provide additional pull boxes: Every 180 degrees of raceway bend; Every 100 feet of raceway; As additionally required by Code.
	3. Provide pull and junction boxes in areas that will be accessible after installation.  Accessible areas include spaces above removable tile ceilings and behind access doors that are installed expressly for this purpose.  Do not install pull-boxes in...
	4. Size boxes in accordance with the NFPA 70 (NEC).  Use larger boxes where so specified.
	5. Support boxes rigidly. Land conduits on the boxes so that conduits enter and exit across from each other on opposite sides of the box so as to facilitate straight line pulling of cable through the box. Do not use pull boxes in lieu of conduit bends...
	6. When directional transition of the cables is necessary through a box, land conduits on the box so that they permit the largest possible bending radius for those cables that will pass through the box.
	7. Coordinate all work with all other trades prior to commencement of the work. Do not use access doors unless special prior written permission is granted from the Owner’s Representative. Install pull boxes, junction boxes, etc. in areas that are acce...
	8. Record junction and pull boxes on record drawings. Permanently mark and label (using methods approved by Owner's Representative) junction/pullboxes as to which types of electrical services are within.

	E. Repair and Patching: Holes and other penetrations into building surfaces or structure that are created to facilitate pathway installation but that are not ultimately used shall be filled, repaired, and restored to their original strength, appearanc...
	F. Cover Plates: Provide gasketed stainless steel or post-fabrication hot-dipped galvanized steel cover plates over the openings of junction boxes and pull boxes. Provide blank wall plates for unused wall outlet openings, to match style and finish use...
	G. Seals for Common Conduit and Raceways in Dissimilar Environments: Install devices to seal raceway interiors at accessible locations.  Locate seals so no fittings or boxes are between the seal and the following changes of environments.  Seal the int...
	H. Insulation for Common Conduit and Raceways in Dissimilar Environments: Provide insulation on the exterior of conduit on the warm side of penetrations between dissimilar environments to prevent condensation from forming. Insulate with 1.5-inch polyi...
	I. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches of flexible conduit for recessed and semi-recessed luminaires, for equipment subject to vibration, noise transmission, or movement, and for transformers and motors. U...
	J. Expansion-Joint Fittings:
	1. Provide UL listed and labeled expansion fittings and appropriate couplings in metal raceways wherever structural expansion joints are crossed, wherever deflection is expected, where environmental temperature change may exceed 100 deg F with straigh...
	2. Provide expansion fittings with ground bonding jumpers that are long enough to accommodate respective expansions and movement. Install in each run of aboveground EMT, GRC/RMC and IMC conduit that is located where environmental temperature change ma...
	3. Install type and quantity of fittings that accommodate temperature changes of 155 deg F.
	4. Install fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of length of straight run per deg F of temperature change for metal conduits.
	5. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation.  Install conduit supports to allow for expansion...
	6. Type LFMC conduit may be used instead of expansion fittings in unfinished areas, using lengths of at least two (2) feet and no more than six (6) feet. Provide bonding jumpers.
	7. Install in each run of aboveground RNC that is located where environmental temperature change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. Install fitting(s) that provide expansion and contraction for at least 0.00041 ...


	3.3 INSTALLATION OF EXPOSED CONDUIT/RACEWAY SYSTEMS
	A. General:
	1. Review proposed installation materials, methods, routing, etc. case-by-case and area-by-area for each application with the Design Professional and Owner prior to installation. Accordingly, prepare installation drawings and submit to Design Professi...
	2. Group conduits together in tight banks when routed in the same direction in a given space. Coordinate with mechanical trades and route the conduit banks along common paths wherever possible, and at common elevations unless the conduit banks can be ...
	3. Install conduits that peel off from banks in a manner that results in the conduits being progressively taken off from the sides of the banks, one at a time without crossing over or under other conduits in the bank. Rise and drop conduits at the sam...
	4. Provide clean, tight and uniform bends and offsets for all conduits and conduit banks.
	5. Route overhead work perpendicular and parallel to architectural and structural building lines in the respective surrounding space. Do not install work below skylight assemblies or in front of clerestory window assemblies.
	6. Provide surface conduit and raceway for wall-mounted applications only where it is impossible to fish or cut/patch, or only where specifically indicated on drawings, or only where specifically directed by Design Professional. Improper sequencing of...
	7. Install conduits and raceways in a manner that minimizes detrimental effects on room aesthetics. For instance, as applicable, rise from below for wall switches, general receptacle outlets and communications wall outlets; drop from above for wall mo...
	8. Install conduits and raceways as out-of-site as reasonably possible. For instance if an receptacle outlet needs to be installed at the center of a wall and there is no possibility of feeding from below the floor, route the drop in a corner of the r...
	9. Install conduit and raceway with a minimum 2-inch radius control at bend points.
	10. Secure conduit and raceway with screws or other anchor-type devices at intervals not exceeding 48 inches and with no less than two supports per straight section.  Support according to manufacturer's written instructions.
	11. Utilize supports for wall-mounted applications that cleanly conform to the shape of the conduit or raceway and do not in any way protrude out past the outer contours of the conduit or raceway. As an example, install wall-mounted conduit using two-...
	12. Review all proposed mounting means and methods with Design Professionals for luminaires, devices, outlets, equipment, etc. that will be suspended overhead.
	13. Do not use “trapeze” mounting methods for suspensions unless case-by-case permission is granted by Design Professionals.


	3.4 INSTALLATION OF EXPOSED CONDUIT  on roofS
	A. Only install conduit exposed on rooftops when it is impossible to do otherwise, or only if specifically indicated for such installation case-by-case elsewhere in documents. Installation convenience, financial considerations, lack of coordination wi...

	3.5 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Coordinate trench locations in reference to other underground utilities. Ensure no other utilities are placed directly above or below, when parallel to conduits.
	2. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	3. Excavate trench bottom to provide firm and uniform support for conduit.  Also see details and/or notes on drawings for additional trench-related information and for applications where concrete (or other) encasement is required.
	4. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand tamp back...
	5.  Install manufactured RNC duct elbows for stub-ups at poles and equipment and at building entrances through floor unless otherwise indicated.  Provide GRC/RMC for risers, beginning below grade or slab and excluding the 90 degree fittings that conne...
	6. Underground Warning Tape:  Comply with requirements in Section 260553 "Identification for Electrical Systems."
	7. Provide underground conduits at minimum of 24" below grade, slab or pavement as applicable (deeper where required by local utility company or prevailing codes and regulations), securely mounted on chairs when banked, with base in newly disturbed ea...
	8. Make changes in direction of raceway run with proper fittings that match raceway manufacturer.
	9. Properly support and anchor raceways for their entire length with factory bases and intermediate spacers. Provide spacers at each coupling location, at each termination location, and at maximum five foot intervals between. Do not span any space uns...
	10. Apply corrosion inhibiting compound before couplings are assembled for applications where metallic raceways are installed underground, in floors below grade, or outside. Draw up couplings and conduits sufficiently tight to ensure water-tightness. ...
	11. Extend underground conduits that are capped at wall for future additions five feet beyond building.
	12. Arrange excavation for exterior conduits so that:
	a. The lines are straight and true
	b. Grades required for drainage are maintained
	c. The tops of buried raceways are not less than 24" below finished grade

	13. Seal PVC joints with product equivalent to Carlon Cement. Make solvent cemented joints in accordance with recommendations of manufacturer.
	14. Install work in accordance with NFPA 70 and in compliance with local utility practices.
	15. Provide full parity size green insulated ground wire in PVC runs, except for those used exclusively for optical fiber cables.
	16. Do not field bend raceway sections, unless required radius exceeds that available from manufacturer. Where field bends cannot be avoided, use factory kit to perform the bends and follow factory instructions.
	17. Encasement:  See details and/or notes on drawings for applications where encasement is required.
	18. Pressure or vacuum test below-grade conduits before and after concealing the conduits to ensure resistance to moisture ingress.


	3.6 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances. Unless otherwise indicated, support units on a level bed of crushed sto...



	26 05 43.00 - Underground Ducts and Raceways for Electrical Systems
	PART 1 -  GENERAL – NOT USED
	PART 2 -  PRODUCTS
	2.1 Miscellaneous mATERIALS
	A. Backfill and Fill Materials: Use excavated or borrowed material for backfill.  Prior to backfilling, remove rock and gravel larger than 2 inches in any dimension, debris, waste, frozen materials, vegetable matter, and other deleterious matter. Use ...
	B. Nonshrink, Nonmetallic Grout: Provide premixed, factory-packaged, non-staining, non-corrosive, nongaseous grout, recommended for interior and exterior applications.
	C. Subbase: Subbase refers to the compacted layer used in pavement systems between the subgrade and the pavement base course material.  Provide subbase consisting of graded mixture of crushed gravel, crushed stone, crushed slag, or sand.

	2.2 CONTROLLED LOW STRENGTH MATERIAL (CLSM – “FLOWABLE BACKFILL”)
	A. Description: Controlled-Low-Strength-Material (CLSM) is a material that has a specified compressive strength of 1200 pounds per square inch (PSI) at 28 days. This material is not concrete and is in a flowable state at the time of placement.
	B. Materials: Provide CLSM mixture consisting of water, Portland Cement (Type I or II conforming to ASTM C-150, Type "F" fly ash, and fine aggregate. If fly ash is not used, provide CLSM using high dosages of an air entraining admixture to help flowab...
	C. Mix Design: Provide proportion of materials used in CLSM as follows.
	1. Cement: 50-100 pounds (lbs) per cubic yard (cy)
	2. Type "F", Fly Ash: 250-300 lbs/cy
	3. Sand: 2700-2800 lbs/cy
	4. Water: 400-500 lbs/cy
	5. Other proportions may be used only after receiving special permission from Owner’s Representative.
	6. Conform to the following flowability test: Fill a 3-inch diameter by 6-inch long open-ended cylinder with the mixture, then strike off to level. Remove the cylinder by pulling straight up and ensure the diameter of the CLSM, after spreading, is a m...


	2.3 CONCRETE MATERIAL
	A. Reinforcement: Provide the following where reinforcement is specified or if reinforcement is deemed necessary by Owner's Representative due to special field conditions.
	1. Welded Wire Mesh:  Welded plain cold-drawn steel wire fabric, ASTM A 185.
	2. Reinforcing Bars:  Deformed steel bars, ASTM A 615, Grade 40.
	3. Joint Dowel Bars:  Plain steel bars, ASTM A 615, Grade 40.

	B. Concrete Mix, Design and Testing: Design mix to produce normal-weight concrete consisting of Portland Cement, aggregate, air-entraining admixture, and water to produce the following properties.
	1. Aggregate: 3/8"
	2. Compressive Strength:  3000 PSI, minimum at 28 days.
	3. Slump Range: 7" to 8" (provide just enough slump to flow to the bottom of the formation and yet not be so wet as to cause the ducts to float).
	4. Air Content: 5% to 8%.
	5. Portland Cement: ANSI/ASTM C 150, Type I.
	6. Dye: Provide bright red dye, centrally mixed.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Subsurface conditions may have been investigated during the design of the project.  If so, review reports of these investigations.  Follow recommendations of these reports. Locate existing underground utilities in excavation areas, which are to rem...
	B. General Installation.
	1. Coordinate trench locations in reference to other underground utilities. Ensure no other utilities are placed directly above or below, when parallel to conduits.
	2. Locate junction and pull boxes so they remain accessible after all construction work is complete. Coordinate all work with all other trades prior to commencement of the work.
	3. Layout and install all electrical work in strict compliance with Chapter 1, Part B, Section 110.26 of the latest adopted edition of NFPA 70. Locations and routing that may be shown on plans are schematic and diagrammatic in nature.
	4. Layout all proposed raceway routing, elevations, installation methods, etc. on coordination drawings and coordinate all proposed raceway routing with all affected trades prior to commencing with work. In addition, review the information with Owner ...
	5. Use of synthetic or plastic “tie-wraps”, “zip ties”, “wire ties” and similar products are not permitted as a permanent means of anchoring, securing, supporting or otherwise installing any cables, conductors, conduits, raceways, devices, equipment o...

	C. Pathway Evacuation and Protection: Seal and protect raceways and boxes from moisture infiltration. Provide watertight fittings. Pressure or vacuum test below-grade conduits before and after concealing the conduits to ensure resistance to moisture i...
	1. Clean and vacuum boxes and conduits.
	2. Remove solids or other hindrances that could impede its full utilization or that could damage cable during or after installation.
	3. Remove liquid and moisture from the raceways.   Blow out until raceway is dry, sufficiently that the installed cables will not be subjected to any contact with fluid or moisture.

	D. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by excavation operations. Properly restore streets, sidewalks, concrete an...
	E. Comply with codes in jurisdiction. Provide sloped sides, and shore and brace as required when trenching to achieve stability.  Provide excavation and backfilling required for electrical work and consult with utilities prior to beginning excavation....
	F. Where subsidence occurs at electrical installation excavations during a period of 12 months after Substantial Completion, remove surface treatment (i.e., pavement, lawn, or other finish), add backfill material, compact to specified conditions, and ...

	3.2 EXCAVATION
	A. Shoring and Bracing: Establish requirements for trench shoring and bracing to comply with local codes and authorities. Maintain shoring and bracing in excavations regardless of time period excavations will be open. Slope sides of excavations to com...
	B. Dewatering: Prevent surface water, subsurface water, and ground water from flowing into excavations and from flooding project site and surrounding area. Do not allow water to accumulate in excavations. Remove water to prevent softening of bearing m...
	C. Material Storage: Stockpile satisfactory excavated materials where directed, until required for backfill or fill.  Place, grade, and shape stockpiles for proper drainage. Locate and retain soil materials away from edge of excavations. Do not store ...
	D. Trenching: Excavate trenches to the uniform width, sufficiently wide to provide ample working room. Excavate trenches to depth indicated or otherwise necessary to full project requirements. All trench widths indicated on drawings are minimum requir...
	E. Cold Weather Protection: Protect excavation bottoms against freezing when atmospheric temperature is less than 35 degrees Fahrenheit.
	F. Backfilling and Filling: Place soil materials in layers to required elevations for each area classification listed below, using materials specified in Part 2 of this Section. Backfill excavations as promptly as work permits, but not until completio...
	1. Inspection, testing, and approval.
	2. Recording locations of underground utilities.
	3. Removing concrete formwork.
	4. Curing of concrete.
	5. Removing shoring and bracing, and backfilling of voids.
	6. Removing trash and debris.

	G. Placement and Compaction: Place backfill and fill materials in layers of not more than 8 inches in loose depth for material compacted by heavy equipment, and not more than 4 inches in loose depth for material compacted by hand-operated tampers. Bef...
	H. Moisture Control: Where subgrade or layer of soil material must be moisture conditioned before compaction, uniformly apply water. Apply water in minimum quantity necessary to achieve required moisture content and to prevent water appearing on surfa...
	I. Separately stockpile excavated topsoil adjacent to the excavated areas and trenches and utilize it in the final stage of backfilling operation. Grade exposed earth and other erodible areas to a reasonably uniform, and satisfactory, cross section an...



	26 05 53.00 - Identification for Electrical Systems
	PART 1 -  GENERAL
	1.1 QUALITY ASSURANCE
	A. Comply with ANSI A13.1(and IEEE C2 as or if applicable). Comply with NFPA 70. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. Comply with ANSI Z535.4 for safety signs and labels. Adhesive-attached labeling materials, including label stocks, lamina...


	PART 2 -  PRODUCTS
	2.1 RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways: Provide black letters on an orange field, and indicate voltage and system or service type.
	C. Supplemental lettering for Raceways Carrying Circuits at More Than 600 V: Provide black letters on a yellow field, and legend to read "DANGER CONCEALED HIGH VOLTAGE WIRING."
	D. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing ends of legend label.
	E. Vinyl Labels for Empty “Spare” conduits: Provide labels with description of purpose, and location of opposite end, on each end of conduits provided for future.

	2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each cable size. Provide black letters on orange field for cables carrying circuits at 600 V and Less, and provide legend that indicates voltage...
	B. Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing ends of legend label. Provide preprinted, flexible label laminated with a clear, weat...

	2.3 CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each cable size.
	B. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil thick flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-laminating, protective shield over the legend.  Labels si...

	2.4 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide (where permitted by NEC for large feeder and sub-feeder conductors).
	B. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil thick flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-laminating, protective shield over the legend.  Labels si...
	C. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed using indelible process.

	2.5 UNDERGROUND-LINE WARNING TAPE
	A. Tape:
	1. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communications utility lines.
	2. Printing on tape shall be permanent and shall not be damaged by burial operations.
	3. Tape material and ink shall be chemically inert, and not subject to degrading when exposed to acids, alkalis, and other destructive substances commonly found in soils.
	4. Provide tape with printing that most accurately indicates respective type of service of buried cable.

	B. Color and Printing:
	1. Comply with ANSI Z535.1 through ANSI Z535.5.
	2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE.
	3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.


	2.6 SELF-ADHESIVE LABELS
	A. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated, installed level and plumb.

	2.7 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. inches and 1/8 inch thick for larger sizes, installed level and plumb.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.


	2.8 EQUIPMENT AND FIELD NAMEPLATE IDENTIFICATION LABELS
	A. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting, black letters on a white background for normal applications, minimum letter height shall be 3/8 inch, installed level and plumb. Provide 1/16" thickness for unit...
	B. Provide white letters on a black background for normal power distribution system equipment.
	C. Provide white letters on a red background for power distribution system equipment that is part of an emergency/life safety or legally-required standby backup power system. Also, provide engraved sign at the service entrance equipment, indicating ty...
	D. Provide white letters on a dark gray background for power distribution system equipment that is part of an optional standby backup power system.

	2.9 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Arc-Flash Hazard Warning Labels:  Provide pre-printed “as-built” labels on power distribution and like equipment to warn of potential electric arc flash hazard. Provide in compliance with Article 110.16 of NFPA 70.
	C. Warning labels and signs shall also include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning for 0-150 volts to ground equipment:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."
	3. Workspace Clearance Warning for 151-600 volts to ground equipment:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 48 INCHES."


	2.10 FIELD IDENTIFICATION LABELS
	A. Identification of Disconnecting Means:  Provide pre-printed “as-built” nameplate identification labels at all service equipment.  Provide in compliance with Article 110.24 (A) of NFPA 70.
	B. Available Fault Current:  Provide pre-printed “as-built” nameplate identification labels at service equipment, switchboards, switchgear, and panelboards to indicate the maximum available fault current and date calculated.  Provide in compliance wit...
	C. Circuit Directory/Identification:  Provide pre-printed “as-built” identification at circuit sources, using directory cards intended for the purpose, for all circuits. Provide in compliance with Article 408.4 (A) of NFPA 70.
	D. Source of Supply Identification:  Provide pre-printed typewritten “as-built” nameplate identification labels at all electrical power distribution equipment that specifically indicates the exact source of the power supply that serves the respective ...
	E. In addition to other labelling required herein or by NFPA 70, provide pre-printed “as-built” identification of the following at all service entrance equipment.
	1. Potential Electric Arc Flash Hazards compliant with Article 110.16(A) of NFPA 70.
	2. Nominal System Voltage.
	3. Single-Phase, Three-Phase/Three-Wire or Three-Phase/Four-Wire as applicable.
	4. Available fault Current at Overcurrent Protective Devices.
	5. The Clearing Time of Service Overcurrent Protective Devices based on the available fault current at the service equipment.
	6. The Date that the label was applied.


	2.11 CABLE TIES
	A. UV-Stabilized Cable Ties
	1. Fungus inert, designed for continuous exposure to exterior sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon.
	2. Minimum Width:  3/16 inch.
	3. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi.
	4. Temperature Range:  Minus 40 to plus 185 deg F.
	5. Color:  Black.

	B. Plenum-Rated Cable Ties
	1. Self -extinguishing, UV stabilized, one piece, self locking.
	2. Minimum Width:  3/16 inch.
	3. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi.
	4. UL 94 Flame Rating:  94V-0.
	5. Temperature Range:  Minus 50 to plus 284 deg F.
	6. Color:  Black.


	2.12 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat lock washers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Verify final operational and as-built identity of each item before installing identification products. All equipment & system identification nomenclature shown on drawings and listed herein may be shown for general design and installation reference...
	B. Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment. No labeling is required for raceways with readily identifiable terminations within the same room.
	C. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	D. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied. Coordinate installation of identifying devices with location of access panels and doors. Install identifying device...
	E. Apply identification devices to surfaces that require finish after finish work is complete. Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	F. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape with adhesive appropr...
	G. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at pe...
	H. Cable Ties:  For attaching tags.  Cut off excess lengths after installing ties. Use general-purpose type, except the following: Outdoors, UV-stabilized nylon; Indoors: Plenum rated.
	I. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 8 inches below finished grade.  Use multiple tapes where width of multiple lines installed in a common trench or ...
	J. In accessible ceiling spaces and where exposed in unfinished areas, label conduit with panel and circuit numbers of conductors routed through the conduit.  Label conduit at all wall penetrations and connections to all panels, junction boxes, and eq...

	3.2 IDENTIFICATION Definition
	A. Accessible Raceways and Metal-Clad Cables, 600 V or Less:  Identify with self-adhesive vinyl label.  Locate at changes in direction, at penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum interval...
	B. Accessible Raceways and Cables within Buildings:  Identify raceways, cables. junction and pull boxes of the following systems with self-adhesive vinyl labels with the wiring system legend and system voltage.  System legends shall be as follows: Pow...
	C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in pull and junction boxes, and handholes, use color-coding to identify the phase. Color shall be factory applied to conductor insulation or field applied for sizes No. 4 AWG an...
	1. Colors for 208/120-V Circuits:
	a. Phase A:  Black
	b. Phase B:  Red
	c. Phase C:  Blue
	d. Neutral:  White

	2. Colors for 480/277-V Circuits:
	a. Phase A:  Brown
	b. Phase B:  Orange
	c. Phase C:  Yellow
	d. Neutral:  Gray

	3. Color for Equipment Grounding: Green
	4. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwinding...

	D. Conductor and Cable Supplemental Identification in Damp Locations, Wet Locations and Below Grade, 600 V or less:  Use metal tags. Provide correct identification on conductors and cables installed in manholes, grade mounted junction boxes, handholes...
	1. "6"  100V to 600V Power
	2. "P"  Power
	3. "A,B,C,N" Phases and Neutral

	E. Install instructional signs including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	F. Control-Circuit Conductor Identification:  For conductors and cables in pull and junction boxes, manholes, and handholes, use self-adhesive, self-laminating polyester labels or self-adhesive vinyl labels with the conductor or cable designation, ori...
	G. Control-Circuit Conductor Termination Identification:  For identification at terminations provide heat-shrink preprinted tubes, or self-adhesive, self-laminating polyester labels or self-adhesive vinyl labels with the conductor designation.
	H. Conductors to Be Extended in the Future:  Attach write-on tags or marker tape to conductors and list source.
	I. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.  Identify by system and ...
	J. Locations of Underground Lines:  Identify with underground-line warning tape. Install underground-line warning tape for both direct-buried cables and cables in raceway. Install detectable tape at trenches containing empty conduits and conduits cont...
	K. Branch Circuits for Electric Signs and Outline Lighting: Where electric signs and outline lighting are installed in compliance with Article 600 of NFPA 70 provide the following identification scope of work:
	1. Where the disconnecting means for the sign is installed remote from the sign, provide permanent marking at disconnecting means identifying the sign and its location.h

	L. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels. Comply with 29 CFR 1910.145. Identify system voltage with black letters on an orange background. Apply to exterior of door, cover, or o...
	M. Operating and Warning Instruction Signs:  Provide pre-manufactured operating and warning signage if indicated on drawings and where required by NEC or local authority having jurisdiction. Install instruction signs to facilitate proper operation and...
	N. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red background with minimum 3/8-inch high letters for emergency instructions at applicable equipment.
	O. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipmen...
	1. Labeling Instructions:
	a. Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label for normal conditioned areas, and mechanically-fastened engraved, laminated acrylic or melamine label for areas with adverse environments (outdoor, unconditioned, high humidit...
	b. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.
	c. Select and install mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure. Secure to substrate with stainless steel fasteners on main switchboards and switchgear and in locations where adhesives cannot be expected to work ...

	2. Equipment to Be Labeled:  (Project may not include all pieces of equipment.)
	a. Equipment Enclosures and Cabinets (including section, and including typewritten directory of circuits in the location provided by equipment manufacturer where applicable, and including clear description of upstream equipment and device from which t...
	b. Access doors and panels for concealed electrical items.
	c. Monitoring and local/remote-controlling devices via engraved nameplates or wall plates as applicable.
	d. Other similar equipment designated by Owner's Representative or Design Professional in field.
	e. Service Entrances: Include name of engineering firm, name of installing contractor and year of installation at service-entrance equipment.
	f. Emergency system boxes and enclosures.


	P. Fire Alarm Systems: Provide permanent identification for boxes, enclosures, etc. that are associated with fire alarm system work.  Paint and identify fire alarm system pull boxes, junction boxes, and other access/pull points (boxes and covers) in a...
	Q. Emergency Systems: Provide permanent identification for raceways, cables, boxes, enclosures, etc. that are associated with emergency system work, compliant with NFPA 70, including Article 700.10.  Paint and identify emergency system pull boxes, jun...



	26 09 19.00 - Enclosed Contactors
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data
	1. For each type of product. Include rated capacities, operating characteristics, electrical characteristics, and furnished enclosures, specialties and accessories.



	PART 2 -  PRODUCTS
	2.1 ENCLOSED CONTACTORS
	A. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with requirements, provide product by one of the manufacturers listed below.
	1. Allen-Bradley Co.
	2. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	3. GE/ABB
	4. Siemens Energy & Automation, Inc.
	5. Square D; a brand of Schneider Electric.

	B. Enclosed Contactors:
	1. Provide NEMA standard equipment, rating as indicated on drawings or application dependent, including those incorporated as an integral part of a factory/shop pre-fabricated piece of equipment.  Do not use IEC standards for equipment.
	2. Provide units as indicated on drawings and as indicated under Division 26 sections.
	3. Provide contactors equipped with externally-visible pilot lights and externally-operated Hand-Off-Automatic (HOA) selector switches in front cover of enclosure.
	4. Wire contactors for lighting applications so that the "AUTO" position is the normal activated condition (i.e. photocell controlled, photocell/time-clock controlled, remote switch controlled, BAS controlled, etc.); so that the "OFF" position is manu...
	5. Provide contactors with field convertible N.O./N.C. contacts and descriptive nameplates.
	6. Provide lugs, lug kits and related accessory work as required to accommodate the conductor sizes and quantities needed for each application. Coordinate with associated installers, single-line diagram, field conditions, etc.
	7. Electrically Held Contactors
	a. Provide contactors equal to Square D Class 8903 (or Allen-Bradley Bul. 500L-BA*94 series) for small resistance heating loads. Provide contactors that are electrically operated and electrically held (EOEH). Provide contactors in factory NEMA 1 minim...
	b. Provide "dry" contacts rated at 30A, unless otherwise indicated on drawings, minimum 250V (600V if required by application).  Provide number of poles (minimum of three poles) and number of contactors as required for each application or as indicated...

	8. Mechanically Held Contactors
	a. Provide magnetic (mechanically latched) contactors equal to Square D Class 8502 (or Allen-Bradley Bul. 500-BA*930 series) for heating loads, capacitor loads, transformer loads, motor loads, and similar loads. Provide contactors with factory enclosu...
	b. Provide "dry" contacts rated at 30A, unless otherwise indicated on drawings, minimum 250V (600V if required by application).  Provide number of poles (minimum of three poles) and number of contactors as required for each application or as indicated...




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Provide units with horsepower ratings suitable to the loads.  Size units according to load being served or as noted on drawings, whichever requirement is larger.
	B. Provide NEMA 3R enclosures for units that are installed outdoors, in moist areas, and in other atmospheres subject to similar moisture or exposure. Provide other NEMA enclosure types if indicated on drawings.



	26 09 23.00 - Lighting Control Devices
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data
	1. For equipment, materials and systems specified in this section. Include product data, descriptive information, technical data, wiring diagrams, load restrictions, etc.

	A. Shop Drawings
	2. Submit lighting control drawings with actual occupancy/ vacancy sensor quantities, types, locations and coverage patterns as needed to provide fully operational coverage for each affected area.



	PART 2 -  PRODUCTS
	2.1 MANUAL LIGHTING CONTROL DEVICES – See section 262726.00
	2.2 AUTOMATED LIGHTING CONTROL
	A. Digital Timer Switches: Provide Standard of Quality equal to WattStopper TS-400. Provide time range as indicated on drawings or as directed in field based on specific applications. Provide wall plates and finish colors to match color and style spec...
	B. Automatic Control Switches: Provide automatic control switch equal to WattStopper AS-100. Provide components that are all made by the same manufacturer in cases where automatic control switch components are also connected to a building lighting con...

	2.3 OCCUPANCY SENSORS
	A. General
	1. Provide labor, materials, tools, appliances, control hardware, sensor, wire, junction boxes and equipment necessary for and incidental to the delivery, installation and furnishing of completely operational occupancy sensor lighting controls, as des...
	2. Provide products supplied from a single manufacturer that has been continuously involved in manufacturing of occupancy sensors for a minimum of five (5) years.
	3. Provide occupancy sensors for entire project that are all made by the same manufacturer, regardless of where the materials are specified in Division 26 documents. Provide components that are all made by the same manufacturer in cases where occupanc...
	4. Provide components that are U.L. listed, offer a five (5) year warranty and meet state and local applicable code requirements.
	5. Provide products manufactured by an ISO 9002 certified manufacturing facility with a defect rate of less than one-third of one percent.
	6. Provide sensors capable of operating normally with LED Drivers, electronic ballasts, PL lamp systems and rated motor loads.
	7. Provide sensors with coverage that remains constant after sensitivity control has been set.  Automatic reduction in coverage due to the cycling of air conditioner or heating fans is not permitted.
	8. Provide sensors with readily accessible, user adjustable settings for time delay and sensitivity. Locate settings on the sensor (not the control unit) and recess to limit tampering.
	9. Provide bypass manual override on each sensor to accommodate failures. Configure so that when bypass is utilized, lighting remains on constantly or control diverts to a wall switch until sensor is replaced. Recess this control to prevent tampering.
	10. Provide sensors with an LED as a visual means of indication at all times to verify that motion is being detected during both testing and normal operation.
	11. Where specified, provide sensor with internal additional isolated relay with Normally Open, Normally Closed and Common outputs for use with HVAC control, Data Logging and other control options. Do not use sensors that utilize separate components o...
	12. Provide sensors with UL rated, 94V-0 plastic enclosures.

	B. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with requirements, provide product by one of the manufacturers listed below. If not listed, submit as substitution.
	1. Cooper Greengate CA
	2. Hubbell
	3. LC&D
	4. Leviton
	5. Lutron
	6. Sensor Switch
	7. Phillips
	8. Wattstopper

	C. Dual technology sensors: Provide sensors that are either wall mounted, corner mounted or ceiling mounted in such a way as to minimize coverage in unwanted areas. Provide passive infrared and ultrasonic or microphonic technologies for occupancy dete...
	D. Ceiling Sensors: Provide Standard of Quality equal to WattStopper: WT-605, WT-600, WT-1105, WT-1100, WT-2205, WT-2200, WT-2250, WT-2255, WP-605, WP-1105, WP-2255, WP-2205, W-500A, W-1000A, W-2000A, W-2000H, UT-300, UT-305, UT-355, WPIR, HB-100, HB-...
	E. Wall Switch Sensors: Provide Standard of Quality equal to WattStopper: PW-100, PW-100-24, PW-200, WI-200, WI-300, WS-200, WD-170, WD-180, WD-270, WD-280, WN-100-120, WN-100-277, UW-100, UW-100-24, UW-200, DW-100, DW-100-24 or DW-200 series. Provide...
	F. Outdoor sensors
	1. Provide Standard of Quality equal to WattStopper: EW-100, EW-200, EWF-105, EWF-205, EW-105-24, EW-205-24, EN-100 or EN-200 series. Provide outdoor sensors with UL 773A ratings. Provide EWF outdoor sensors additionally with UL 1571 ratings. Provide ...
	2. Provide EW-100 sensors that cover up to 35 feet, with a field of view of 180 degrees.
	3. Provide EW-200 sensors that cover up to 52.5 feet, with a field of view of 270 degrees.
	4. Provide EN-100 sensors that cover up to 35 feet, with a field of view of 90 degrees.
	5. Provide EN-200 sensors that cover up to 100 feet, with a long range lens view.
	6. Provide EWF sensors with polycarbonate lamp holders that accept PAR 20 or 38 lamps up to 150W per lamp.



	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Installation: Provide grounded (“neutral”) conductor in all lighting control device (switch, dimmer, occupancy sensor, etc.) wall outlet boxes, even if not immediately used.
	B. Occupancy Sensors
	1. Locate and aim sensors in the correct location required for complete and proper volumetric coverage within the range of coverage(s) of controlled areas per the manufacturer's recommendations. Provide ninety (90) to one hundred (100) percent coverag...
	2. Arrange a pre-installation meeting with manufacturer's factory authorized representative, at Owner's facility, to verify placement of sensors and installation criteria.
	3. Exercise proper judgment in executing the installation to ensure the best possible installation in the available space and to overcome local difficulties due to space limitations or interference of structural components.
	4. Provide, at the Owner's facility, the training necessary to familiarize the Owner's personnel with the operation, use, adjustment, and problem solving diagnosis of the occupancy sensing controls.
	5. Upon completion of the installation, provide complete commissioning for controls by the manufacturer's factory authorized technician who will verify adjustments and sensor placement to ensure trouble-free occupancy-based lighting controls. Provide ...




	26 24 16.00 - Panelboards
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data
	1. For each provide bus configuration, current ratings, voltage ratings, SCCR Ratings, overcurrent protective device(s), surge suppression device(s), accessory, and components indicated.  Include dimensions and manufacturers' technical data on feature...



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit
	2. GE/ABB
	3. Siemens Industry, Inc.
	4. Square D; a brand of Schneider Electric
	5. Mersen
	6. Littelfuse

	B. Enclosures:  Refer to electrical drawings and coordinate with field conditions for cabinet mounting types (i.e. flush, surface, flush and surface).
	1. Rate for environmental conditions at installed location.
	2. Front Cover:  Entire front trim neatly bolted to box (or equivalent concealed clamping or similar method), and with standard door within trim cover. Provide dead front behind standard trim door, bolted in place, to cover bare wiring, lugs, bussing ...
	3. Provide additional features where indicated on drawings or needed due to field or architectural conditions.  Such features include, but are not limited to, the following.
	a. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.
	b. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; integral with enclosure body.  Arrange to isolate individual panel sections.

	4. Panel and Trim Finish:  Galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	5. Back Box Finish:  Galvanized steel
	6. Directory Card:  Provide neatly typewritten circuit directory card for each panelboard upon completion of installation work. Include the actual room names/numbers that are selected for interior signage/designation.

	C. Incoming Mains Location:  Provide incoming main locations (top or bottom, or top and bottom) based on means and methods and conduit/raceway layouts that are planned for installation.
	D. Phase, Neutral, and Ground Buses: Refer to electrical drawings, single line diagram and schedules for additional information on requirements for buses, as applicable.
	1. Material:  Tin-plated copper or aluminum.
	2. Grounded (“Neutral”) Bus: Provide 100% rated bus with sufficient lugs to accommodate grounded conductors for all circuits and pole spaces.
	3. Equipment Grounding Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box; minimum 50 percent rated. Bond to grounded (“neutral”) bus for service entrance applications only.
	4. Isolated Ground Bus:  Refer to drawings and schedules for location of Isolated ground panels.  Bus shall be adequate for branch-circuit isolated ground conductors; insulated from box; minimum 50 percent rated.

	E. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Material:  Tin-plated aluminum
	1. Main and Neutral Lugs:  Mechanical type.
	2. Ground Lugs and Bus-Configured Terminators:  Mechanical type.
	3. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.
	4. Subfeed (Double) Lugs:  Mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.
	5. Gutter-Tap Lugs:  Mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.

	F. Future Devices:  Provide all mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	G. Fault Current Ratings
	1. Provide electrical distribution related equipment with appropriately braced bussing and properly rated breakers, fuses, etc. for the available fault currents.
	2. In existing buildings where fault current values are not indicated on drawings, coordinate with existing “upstream” distribution equipment, and provide equipment AIC ratings that meet or exceed same.

	H. Provide panelboard branches as scheduled on the drawings. Provide circuit breaker panelboard bus assemblies with distributed (sequence) type bussing throughout, so that any two adjacent single-pole breakers, or spaces, are replaceable by a two-pole...
	I. Provide dead-front safety type panelboards as indicated, with panelboard switching and protective devices in quantities, ratings, types, and with arrangement shown. Provide with lug connectors approved for use with copper or aluminum conductors. Pr...
	J. Provide integral factory-installed power supply system(s) to prevent electronic-trip breakers from tripping under conditions where load current may at any time fall below operational thresholds. Provide factory-wired power supply system(s), powered...

	2.2 PANELBOARDS
	A. Provide Distribution Panel construction for panelboard applications where indicated on drawings or where otherwise required based on power distribution requirements. Provide Panelboard construction for branch panelboards.
	B. Provide circuit breaker panelboards unless indicated otherwise on drawings.
	1. Circuit Breaker Branch Overcurrent Protective Devices:  Bolt-on type, replaceable without disturbing adjacent units.

	C. Fused Panelboards:  Provide fused type panelboards where indicated on drawings. In lieu of fused panelboards, contractor may provide circuit-breaker panelboards if selective coordination can be achieved. If circuit-breaker panelboards are proposed,...
	1. NRTL listed and labeled fused panelboards manufactured by Eaton/Bussman, Mersen or Littelfuse.
	2. Mechanical lugs and connectors.
	3. Fused-switches for all branch devices, and for mains if not a main-lugs-only panelboard.
	4. Plug-in fuse units and fuse/switch assemblies, replaceable without disturbing adjacent units.
	5. Minimum of six spare 20-ampere, single-pole fuses for each panelboard, stored in integral compartment in the panelboard.
	6. Permanent provisions for lock-out/tag-out.
	7. Time-delay fuses (exceptions: if indicated otherwise herein or on drawings).
	8. Rated for up to 200 kA available fault current at up to 600V as needed.
	9. Make final selections for fuses to ensure full selective coordination with upstream overcurrent protective devices where indicated on drawings. Coordinate with upstream fuses at no more than a 2 to 1 (2:1) ratio.
	10. Fused Branch Overcurrent Protective Devices:
	a. Bolt-on type fused disconnect assembly.
	b. Cube fuse that is replaceable without disturbing adjacent units, and without removing dead front or interior trim.
	c. Amp rating rejection system.
	d. Interlocked with disconnect switch to prevent access to ensure circuit is deenergized before fuse removal.
	e. Local open-fuse indication.



	2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Molded-Case Circuit Breakers (MCCB):  Comply with UL 489, with series-connected rating to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	3. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault protection (30-mA trip).
	4. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.
	c. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	d. Shunt Trip:  Trip coil voltage as required to achieve intended control scheme with coil clearing contacts (or equivalent configuration), energized from separate circuit
	e. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position.
	f. Mounting: Designed to be mounted and operated in any physical position, and to be operated in a minimum ambient temperature of 40 degrees C.; with mechanical screw type removable connector lugs, AL/CU rated.
	g. Size: Full size, no "tandem" or "split" breakers.
	h. Position: All load-side box lugs of each breaker in the same gutter.
	i. Common Trip: Common trip for multi-pole breakers so overload on one pole will trip all poles simultaneously. Provide multi-pole breakers with common trip (or with handle-ties, only if needed because breakers are existing) for applications where it ...
	j. SWD Type: Provide for 15 and 20 ampere branch circuit breakers (UL Listed).
	k. HACR Type: Provide for 15 through 70 ampere branch circuit breakers.
	l. Spares: Place all spare circuit breakers in the ‘OFF’ position, provide with breaker locks, and schedule them as “Spare” on directory card.



	2.4 ACCESSORY COMPONENTS AND FEATURES
	A. Provide panelboard accessories and devices including, but not necessarily limited to, overcurrent protection devices, ground-fault protection, etc., as recommended by panelboard manufacturer for ratings and applications indicated.  Provide distribu...
	B. Provide construction and bracing as required to permit shipping, rigging, etc. of products in any physical position or orientation without compromising product warranty.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Mount top of trim 90 inches above finished floor unless top-most breaker handle would end up being above 79 inches in which case the top of trim shall be mounted so that the top-most breaker handle will be below 79 inches. Install overcurrent prote...
	B. Provide neatly computer-typed/printed circuit directory card for each panel upon completion of installation work. Include the actual room names/numbers that are selected for interior signage and/or designation. Scheduling shown on drawings is shown...



	26 27 26.00 - Wiring Devices
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data
	1. For each type include electrical characteristics, configurations, ratings, markings, colors, etc.


	1.2 GENERAL
	A. Information regarding the following is included in other Division 26 specification sections and/or on drawings:  weatherproof cover plates, special identification requirements, and occupancy sensors.
	B. Provide wiring devices, in types, characteristics, grades, colors, and electrical ratings for applications indicated which are UL listed and which comply with NEMA WD 1 and other applicable UL and NEMA standards.  Verify color selections with Owner...
	C. Coordination: Receptacles for Owner-Furnished Equipment:  Match plug configurations. Cord and Plug Sets:  Match equipment requirements.
	D. Definitions:
	1. EMI:  Electromagnetic interference.
	2. GFCI:  Ground-fault circuit interrupter.
	3. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	4. RFI:  Radio-frequency interference.
	5. SPD:  Surge protection device.
	6. Tamper-resistant:  This term and “safety type” shall be taken to mean the same thing for receptacles.

	E. Maintenance Material Submittals:  Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Floor Service-Outlet Assemblies:  One for every 10 but no fewer than one.



	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Acceptable Manufacturers:  Subject to being equivalent and subject to compliance with requirements, provide product by one of the manufacturers listed below.
	1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper)
	2. FSR Inc. (FSR)
	3. Hubbell Incorporated (Hubbell)
	4. Hubbell Incorporated; Wiring Device-Kellems (Hubbell)
	5. Hubbell Incorporated; Wiring Device-Bryant (Hubbell)
	6. Legrand
	7. Leviton Mfg. Company Inc. (Leviton)
	8. Lutron Electronics, Inc. (Lutron)
	9. Pass & Seymour/Legrand (Pass & Seymour)
	10. Wiremold/Legrand (Wiremold)

	B. For receptacle circuits protected with 15A breakers, provide NEMA 5-15R equivalents for the devices specified in this section.
	C. Provide equivalent quality devices by manufacturers listed in subparagraphs hereafter for cases where voltage, amperage and/or NEMA configurations that are indicated on drawings or, are otherwise required based on project conditions, differ from th...
	D. Provide Weather-Resistant Receptacles with UL “WR” marking, compliant with NEC 406.8, for all applications in wet or damp locations.
	E. Where GFI protected receptacles are shown on drawings, provide a separate GFI receptacle for each one shown.  Do not feed downstream receptacles from load-side (GFI-protected) terminals of upstream receptacles.
	F. Provide corrosion-resistant versions of receptacles specified below for industrial applications and applications in corrosive or potentially-corrosive environments.
	G. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions: Connectors shall comply with UL 2459 and shall be made with stranding building wire; connectors are NRTL listed for intended us...

	2.2 STRAIGHT-BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R (20A) or 5-15R (15A), UL 498, and FS W-C-596. Provide duplex and single specification grade receptacles, 2-pole, 3-wire grounding, self-grounding, green gro...
	1. Cooper; 5351 (single), CR5362 (duplex)
	2. Hubbell; HBL5351 (single), HBL5352 (duplex)
	3. Bryant; 5351 (single), 5352A (duplex)
	4. Leviton; 5351 (single), 5362 (duplex)
	5. Pass & Seymour; 5351 (single), 5362 (duplex)

	B. GFCI Receptacles, 125V, 20A: Straight blade, feed-through or non-feed-through type depending on application. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596. Include indicator light that shows when the GFCI has malfunctione...
	1. Cooper; VGF20
	2. Hubbell; GF20#LA
	3. Bryant; GF20#LA
	4. Pass & Seymour; 2097
	5. Leviton; 6490


	2.3 TWIST-LOCKING RECEPTACLES
	A. Single Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration L5-20R, and UL 498. Subject to compliance with requirements, provide one of the following:
	1. Cooper; CWL520R
	2. Hubbell; HBL2310
	3. Bryant; 70520FR
	4. Leviton; 2310
	5. Pass & Seymour; L520-R

	B. Single Receptacles, 125 V, 30 A:  Comply with applicable requirements of NEMA, Configuration L5-30R, and UL. Subject to compliance with requirements, provide product equivalent to the following:
	1. Hubbell; HBL2610.
	2. Bryant; 70530FR

	C. Isolated-Ground, Single Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration L5-20R, and UL 498. Equipment grounding contacts shall be connected only to the green grounding screw terminal of the device and with inher...
	1. Cooper; IGL520R
	2. Hubbell; IG2310
	3. Bryant; 70520IG
	4. Leviton; 2310-IG
	5. Pass & Seymour; IG4700

	D. Isolated-Ground, Single Receptacles, 125 V, 30 A: Comply with applicable requirements of NEMA, Configuration L5-30R, and UL. Equipment grounding contacts shall be connected only to the green grounding screw terminal of the device and with inherent ...
	1. Hubbell; IG2610
	2. Bryant; 70530IG


	2.4 PENDANT CORD-CONNECTOR DEVICES
	A. Description: Matching, locking-type plug and receptacle body connector; NEMA WD 6 Configurations L5-20P and L5-20R, heavy-duty grade, and FS W-C-596; Nylon body, with screw-open, cable-gripping jaws and provision for attaching external cable grip;

	2.5 CORD AND PLUG SETS
	A. Description:  Match voltage and current ratings and number of conductors to requirements of equipment being connected; Rubber-insulated cord with stranded-copper conductors, Type SOW-A jacket, green-insulated grounding conductor and ampacity of at ...

	2.6 TOGGLE SWITCHES
	A. General: Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Switches, 120/277 V, 20 A: Subject to compliance with requirements, provide one of the following:
	1. Single Pole:
	a. Cooper; AH1221.
	b. Hubbell; HBL1221.
	c. Bryant; 1121.
	d. Leviton; 1221-2.
	e. Pass & Seymour; CSB20AC1.

	2. Two Pole:
	a. Cooper; AH1222.
	b. Hubbell; HBL1222.
	c. Bryant; 4902.
	d. Leviton; 1222-2.
	e. Pass & Seymour; CSB20AC2.

	3. Three Way:
	a. Cooper; AH1223.
	b. Hubbell; HBL1223.
	c. Bryant; 4903.
	d. Leviton; 1223-2.
	e. Pass & Seymour; CSB20AC3.

	4. Four Way
	a. Cooper; AH1224.
	b. Hubbell; HBL1224.
	c. Bryant; 4804.
	d. Leviton; 1224-2.
	e. Pass & Seymour; CSB20AC4.


	C. Pilot-Light Switches, 20 A:  Single pole, with neon-lighted handle, illuminated when switch is "off.".  Subject to compliance with requirements, provide one of the following:
	1. Cooper; AH1221PL for 120 and 277 V.
	2. Hubbell; HBL1201PL for 120 and 277 V.
	3. Bryant; 4501PLR12C for 120 and 277 V.
	4. Leviton; 1221-LH1.
	5. Pass & Seymour; PS20AC1RPL for 120 V, PS20AC1RPL7 for 277 V.
	6. Description:  Single pole, with neon-lighted handle, illuminated when switch is "off."


	2.7 DOOR JAMB SWITCHES
	A. Door Jamb Switches:  Commercial grade plunger style with metal pushbutton, metal jamb box, single circuit momentary type, normally on, standard or heavy duty, rated for AC/DC (minimum 3A at 125VAC), single-pole, steel actuator material, steel body ...

	2.8 Communication, Information Technology AND SIMILAR outlets
	A. Provide the following for communication, information technology and similar outlets that are shown on electrical drawings.
	1. Provide 4-inch square by minimum 2-1/8 inch deep outlet box with single-gang ring.
	2. Provide single-gang blank wall plate of material and color to match wiring devices in the respective room/area.
	3. Provide at least one 3/4" empty conduit from outlet box to accessible ceiling cavity, or to overhead joist/structure space in areas with no finished ceilings. Provide sweep bends and insulated throat fittings (or plastic bushings) at each end of th...
	4. Provide 200-pound pull string within conduits, easily accessible at both ends.
	5. Provide neat permanent marking at the end of the overhead stub that clearly states the purpose of the conduit and the room where the respective outlet is located.
	6. Coordinate all locations, heights and other specifics with the respective device/system installers and provide all work accordingly.


	2.9 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices. Provide metal plate-securing screws with head color to match plate finish. Provide factory markings on faces of receptacles that are controlled for energy management or building...
	1. Material for Finished Spaces:  satin finish stainless steel, equal to Leviton Type 430 series
	2. Material for Unfinished Spaces with surface-mounted outlet boxes:  Galvanized steel
	3. Material for Indoor Damp Locations:  Gasketed satin finish stainless steel, equal to Leviton Type 430 series, with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with Type 3R, weather-resistant. Refer to Section 26 05 33.00.
	C. Provide receptacle wall plates with adhesive label identification of source panel and circuit number. Provide black lettering (1/4 inches high), and transparent background. Provide labels and lettering that are impervious to normal surrounding ambi...

	2.10 FINISHES AND INDICATORS
	A. Device Color (unless otherwise indicated or required by NFPA 70 or device listing):
	1. General Wiring Devices Connected to Normal-Utility Branch of Power System:  White.
	2. Wiring Devices Connected to Emergency Branch of Power System:  Red.
	3. Wiring Devices Connected to Optional Standby Branch of Power System:  Gray
	4. Isolated-Ground Receptacles:  Orange, with factory “green triangle” marking on face.

	B. Wall Plate Color:  For plastic covers, match device color.
	C. Illuminated Indication:  Provide illuminated face or indicator light versions of wiring devices specified herein where indicated as such on drawings and/or where required by prevailing code(s), to indicate that there is power to the device.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Coordination with Other Trades:  Protect installed devices and their boxes.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes. Keep outlet boxes free...
	B. Conductors:  Provide grounded (“neutral”) conductor in all lighting control device (switch, dimmer, occupancy sensor, etc.) wall outlet boxes, even if not immediately used. Do not strip insulation from conductors until right before they are spliced...
	C. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.
	10. Install wiring devices only in electrical boxes that are clean; free from building materials, dirt, and debris.  Install wiring devices after wiring work is completed.  Install wall plates only after respective wall surfaces have received their fi...
	11. Consider locations indicated on the drawings to be approximate (unless specifically dimensioned on drawings, or unless spacings must comply with prevailing codes). Study the general construction with relation to spaces and equipment surrounding ea...
	12. Do not use aluminum products in concrete.
	13. Fasten electrical boxes firmly and rigidly to substrates, or structural surfaces to which attached, or solidly embed electrical boxes in concrete or masonry. Support boxes independent of conduit.
	14. Provide feed-through-type GFCI receptacles where downstream receptacles are fed from the line side of the GFCI receptacle.
	15. Adjust locations of outlets, devices, etc. to suit arrangement of partitions and furnishings.
	16. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates
	17. Receptacle Orientation:  Install receptacles so that the ground pin is oriented in a consistent manner throughout the facility, so that the orientation is compliant with all prevailing codes and regulations, and so that the orientation is acceptab...
	18. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.


	3.2 Tamper-resistant RECEPTACLES
	1. Provide tamper-resistant receptacles in compliance with NEC Article 406.12 for all applications. Install in all publicly-accessible spaces.

	3.3 FIELD QUALITY CONTROL
	A. Tests for Receptacles:
	1. Line Voltage (120V):  Acceptable range is 105 to 132 V.
	2. Test for correct polarity and grounding.
	3. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is unacceptable.
	4. Ground Impedance:  Values of up to 2 ohms are acceptable.
	5. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	6. Using the test plug, verify that the device and its outlet box are securely mounted.
	7. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units and ...

	B. Installed equipment will be considered defective if it does not pass tests and inspections. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest. Prepare test and i...



	26 36 00.00 - Transfer Switches
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data
	1. For each type include dimensions, weights, electrical characteristics, ratings, operating characteristics, voltage rating, rated capacity, bus configuration, short circuit current ratings, accessories, wiring diagrams for power and control and fini...


	1.2 General Standards
	A. Comply with applicable requirements of the following:
	1. ANSI.
	2. NEMA (including ICS 1).
	3. NFPA 70.
	4. NFPA 99.
	5. NFPA 101.
	6. NFPA 110.
	7. UL, including UL 1008 (unless requirements of these Specifications are stricter).
	8. IEEE.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide Transfer Switch products by one of the following:
	1. Caterpillar; Engine Div.
	2. Eaton Electrical Inc.
	3. Emerson; ASCO Power Technologies, LP.
	4. GE Zenith Controls.
	5. Generac Power Systems, Inc.
	6. Kohler Power Systems; Generator Division.
	7. Lake Shore Electric Corporation
	8. Onan/Cummins Power Generation; Industrial Business Group
	9. Russelectric, Inc.


	2.2 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENtS
	A. General:
	1. Refer to drawings for required voltage, phase and amperage ratings, and for required number of poles.
	2. Provide auxiliary contacts as required for interfaces to affected equipment, to render all ancillary functions operational. Provide necessary equipment, accessories, components, controls, programming hardware and software, etc. as required to rende...
	3. Indicated Current Ratings:  Apply as defined in UL 1008 for continuous loading and total system transfer, including applicable classes of loads for the project.
	4. Solid-State Controls:  Repetitive accuracy of all settings shall be plus or minus 2 percent or better over an operating temperature range of minus 20 to plus 70 deg C.
	5. Resistance to Damage by Voltage Transients:  Components shall meet or exceed voltage-surge withstand capability requirements when tested according to IEEE C62.41.  Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.
	6. Electrical Operation:  Accomplish by a nonfused, momentarily energized solenoid or electric-motor-operated mechanism, mechanically and electrically interlocked in both directions. Unless overridden by delayed transition, provide total transfer time...
	7. Tested Fault-Current Closing and Withstand Ratings:  Adequate for duty imposed by protective devices at installation locations in Project under the fault conditions indicated, based on testing according to UL 1008.
	8. Switch Characteristics:  Designed for continuous-duty repetitive transfer of full-rated current between active power sources.
	a. Transition Type: Refer to schedules on drawings.
	b. Switching Arrangement:  Double-throw type.
	c. Switch Action:  Double throw; mechanically held in both directions.
	d. Contacts:  Silver composition or silver alloy for load-current switching.  Conventional automatic transfer-switch units, rated 225 A and higher, shall have separate arcing contacts. Provide main contacts that are 600VAC rated, long life, mechanical...
	e. Provide insulated transparent dead front within the enclosure (to protect servicing personnel when door is open).
	f. Provide neutral bar (with lugs). Provide equipment ground bar (with lugs).

	9. Annunciation, Control, and Programming Interface Components:  Devices at transfer switches for communicating with remote programming devices, annunciators, or annunciator and control panels shall have communication capability matched with remote de...
	10. Provide lugs, lug kits and related accessory work as required to accommodate the conductor sizes and quantities needed for each application. Coordinate with single-line diagram, field conditions, etc.
	11. Factory Wiring:  Train and bundle factory wiring and label, consistent with Shop Drawings, either by color-code or by numbered or lettered wire and cable tape markers at terminations.  Color-coding and wire and cable tape markers are specified in ...
	a. Designated Terminals:  Pressure type, suitable for types and sizes of field wiring indicated.
	b. Power-Terminal Arrangement and Field-Wiring Space:  Suitable for top, side, or bottom entrance of feeder conductors as indicated.
	c. Control Wiring:  Equipped with lugs suitable for connection to terminal strips.

	12. Heater:  Equip outdoor switches and indoor switches in unconditioned or high-humidity spaces, with an internal heater.  Provide thermostat within enclosure to control heater.
	13. Neutral Switching:  Where four-pole switches are indicated, provide fully-rated neutral pole switched simultaneously with phase poles. Where three-pole switches are indicated, provide solid and fully-rated neutral terminal unless otherwise indicated.

	B. Battery Charger For Generator Starting Batteries: Float type rated minimum 10A, with ammeter to display charging current, and with fused ac inputs and dc outputs.
	C. Enclosures:  General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508, unless otherwise indicated. Provide enclosures with swing-out service panels and door locks.  Coat enclosures with manufacturer's standard color acrylic enamel fin...

	2.3 AUTOMATIC TRANSFER SWITCHES
	A. General:
	1. Comply with Level 1 equipment according to NFPA 110.
	2. Manual Switch Operation:  Unloaded or under load, with door closed and with either or both sources energized.  Transfer time is same as for electrical operation.  Control circuit automatically disconnects from electrical operator during manual oper...
	3. Digital Communication Interface:  Matched to capability of remote annunciator or annunciator and control panel.
	4. Signal-Before-Transfer Contacts:  A set of normally open/normally closed dry contacts operates in advance of retransfer to normal source.  Interval is adjustable from 1 to 30 seconds. Provide wiring, conduit, relays, contactors, coordination with o...

	B. Automatic Transfer-Switch Features:
	1. Undervoltage Sensing for Each Phase of Normal Source:  Sense low phase-to-ground voltage on each phase.  Pickup voltage shall be adjustable from 85 to 100 percent of nominal, and dropout voltage shall be adjustable from 75 to 98 percent of pickup v...
	2. Adjustable Time Delay:  For override of normal-source voltage sensing to delay transfer and engine start signals.  Adjustable from zero to six seconds, and factory set for one second.
	3. Voltage/Frequency Lockout Relay:  Prevent premature transfer to generator.  Pickup voltage shall be adjustable from 85 to 100 percent of nominal.  Factory set for pickup at 90 percent.  Pickup frequency shall be adjustable from 90 to 100 percent of...
	4. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes, and factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained undervoltage of emergency source, provided normal supply has been restored.
	5. Test Switch:  Simulate normal-source failure.
	6. Switch-Position Pilot Lights:  Indicate source to which load is connected.
	7. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and emergency-source sensing circuits.
	a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source Available."
	b. Emergency Power Supervision:  Red light with nameplate engraved "Emergency Source Available."

	8. Unassigned Auxiliary Contacts:  Minimum of two normally open, single-pole, double-throw contacts for each switch position, rated 10 A at 240-V ac.
	9. Transfer Override Switch:  Overrides automatic retransfer control so automatic transfer switch will remain connected to emergency power source regardless of condition of normal source.  Pilot light indicates override status.
	10. Engine Starting Contacts:  One isolated and normally closed, and one isolated and normally open; rated minimum 10 A at 32-V dc minimum.
	11. Engine Shutdown Contacts:  Time delay adjustable from zero to five minutes, and factory set for five minutes.  Contacts shall initiate shutdown at remote engine-generator controls after retransfer of load to normal source.
	12. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts engine generator and transfers load to it from normal source for a preset time, then retransfers and shuts down engine after a preset cool-down period.  Initiates exercise c...
	a. Exerciser Transfer Selector Switch:  Permits selection of exercise with and without load transfer.
	b. Push-button programming control with digital display of settings.
	c. Integral battery operation of time switch when normal control power is not available.

	13. Provide voltmeter, ammeter, frequency meter, and key operated test/normal/retransfer switch.
	14. Provide time-delay features to prevent excessive transfer and retransfer operation during momentary line voltage dips; for load retransfer; for start; for engine shutdown; and for cool down timer.  Provide minimum of two Form C (12C, 12D) dry cont...
	15. Provide contact to contact transfer speed for the manual operators identical to that for the Automatic Transfer Switches electrical operator (independent of speed at which the handle is moved).
	a.



	2.4 NONAUTOMATIC (MANUAL) TRANSFER SWITCHES
	A. Operation:  Electrically actuated by push buttons designated "Normal Source" and "Alternate Source." In addition, removable manual handle provides quick-make, quick-break manual-switching action.  Switch shall be capable of electrically or manually...
	B. Configure Double-Throw Switching Arrangements with an intermediate neutral position to allow for a time delay before moving switch into the next position. All other characteristics of the Non-Automatic Transfer Switches shall be identical to those ...
	C. Nonautomatic Transfer-Switch Features and Accessories:
	1. Pilot Lights:  Indicate source to which load is connected.
	2. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and alternate-source sensing circuits.
	a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source Available."
	b. Emergency Power Supervision:  Red light with nameplate engraved "Alternate Source Available."

	3. Unassigned Auxiliary Contacts:  One set of normally closed contacts for each switch position, rated 10 A at 240-V ac.


	2.5 REMOTE ANNUNCIATOR SYSTEM
	A. Functional Description:  Remote annunciator panel shall annunciate conditions for transfer switches and generators.  Annunciation shall include the following: Sources available, as defined by actual pickup and dropout settings of transfer-switch co...
	B. Annunciator Panel:  LED-lamp type with audible signal and silencing switch. Provide indicating lights, grouped for each transfer switch monitored. Label each group, indicating transfer switch it monitors, location of switch, and identity of load it...
	C. Accessories:
	1. Provide spare indicator light and contacts as required on the single line diagram for annunciation per NFPA 70 700.3(F) of permanent generator disconnection. Provide factory engraving of indicator light stating “Permanent Generator Disconnected”.


	2.6 ACCESSORY COMPONENTS AND FEATURES
	A. Provide construction and bracing as required to permit shipping, rigging, etc. of products in any physical position or orientation without compromising product warranty.

	2.7 GENERATOR CONTROL WIRING
	A. Control conductors installed between the transfer equipment and the emergency generator shall be kept entirely independent of all other wiring and shall meet the conditions of 700.10(D)(1) of NFPA 70. The integrity of the collective generator syste...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:
	1. Install equipment and accessories according to either NECA 407 or NEMA PB1.1. Provide enclosures fastened firmly to walls and structural surfaces, ensuring that they are permanently and mechanically anchored. Anchor enclosures firmly to walls and s...
	2. Provide control wiring as required, in conduit, between transfer switches and generator control panels for engine start. Provide each installation with a 120V, 20A circuit to the battery charger and clock exerciser. Provide additional electrical wo...
	3. Mount top of trim 90 inches above finished floor unless top-most operable handle or control would end up being above 79 inches in which case the top of trim shall be mounted so that the top-most handle or control will be below 79 inches. Mount wall...
	4. Wiring to Remote Components:  Match type and number of cables and conductors to control and communication requirements of transfer switches as recommended by manufacturer.  Increase raceway sizes at no additional cost to Owner if necessary to accom...

	B. Coordinate training for work of this section with that for generator equipment. Perform tests and inspections and prepare test reports. Coordinate tests with tests of generator and run them concurrently.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installation, including connections, and to assist in testing.
	2. After installing equipment and after electrical circuitry has been energized, test for compliance with requirements.
	3. Test, by means of simulated power outage, automatic start-up by remote-automatic starting, transfer of load, and automatic shut-down. Prior to this test adjust, for proper system coordination, transfer switch timers.  Monitor throughout the test, e...
	4. After energizing circuits, demonstrate interlocking sequence and operational function for each switch at least three times. Simulate power failures of normal source to automatic transfer switches and of emergency source with normal source available...




	26 51 00.00 - Lighting
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data
	1. For each type include detailed product information, light source, color temperature, color rendering index, lumen outputs, life, driver manufacturer, model and type, ceiling connection details, integral controls as applicable, drawings of custom fi...


	1.2 General
	A. Provide all labor, materials, equipment, equipment, programming, services, etc. as required for complete and fully operational lighting and lighting control systems.
	B. Definitions:
	1. CCT:  Correlated color temperature.
	2. CRI:  Color-rendering index.
	3. LER:  Luminaire efficacy rating.
	4. Lumen:  Measured output of lighting source, luminaire, or both.
	5. Luminaire:  Complete lighting unit consisting of lighting source or sources, and some or all of the following components as applicable: optical control devices, contacts, mechanical components to support or attach the luminaire, and electrical and ...
	6. Lighting Source:  LED boards or equivalent LED assembly.
	7. THD:  Total harmonic distortion


	1.3 QUALITY ASSURANCE
	A. Obtain equipment and components from single manufacturer for luminaires of the same type and “family” style. Drawings indicate dimensions for typical equipment configurations including clearances between equipment and adjacent surfaces and other it...


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR LUMINAIRES AND COMPONENTS
	A. Products:  Subject to compliance with requirements, provide products indicated on Drawings. Provide products of one of the manufacturers listed in this section for products that are not defined on the Luminaire Schedule.  Provide specification grad...
	B. Luminaires designated by letters are defined as indicated on the Luminaire Schedule.
	C. Provide luminaires, of sizes, types and ratings indicated; complete with, but not limited to, housings, energy-efficient light sources, contacts, reflectors, wiring, etc.  Ship luminaires factory-assembled, with components required for a complete o...
	D. Recessed Luminaires:
	1. Comply with NEMA LE 4 for ceiling compatibility for recessed luminaires.
	2. Provide recessed luminaires with necessary gypsum board, plaster frames, and surface trim.
	3. Provide recessed luminaires that are constructed without rolled edges and that are post-painted.
	4. Provide door frames on troffer style luminaires with spring latches on door frames.
	5. Provide static air function for luminaires unless otherwise noted.
	6. Provide luminaires that are non-IC constructed unless otherwise noted.
	7. Provide junction boxes and serviceable components (driving and transformation component types, thermal protection devices, fuses, etc.) for recessed luminaires that are accessible for service and replacement from below the ceiling, without removing...
	8. Where plaster frames are inferred for luminaires (either by narrative, or by catalog number, or by application) interpret the actual function to mean for mounting within gypsum board, wet plaster or similar type inaccessible ceiling system. Field v...
	9. Provide UL approved (listed and labeled) thermal protection per latest edition of NFPA/NEC for recess mounted luminaires.

	E. Surface Luminaires:  Install surface mounted luminaires with air spaces between luminaire and surface per latest edition of NFPA/NEC. Provide factory luminaire wiring that is per NEC, #16 AWG minimum. Wire luminaires in accordance with the latest r...
	F. Review drawings and specifications of other trades to verify ceiling types, modules, and suspension systems appropriate to installation.
	G. Luminaires:  Comply with UL 1598. Where LER is specified, test according to NEMA LE 5, 5A, 5B, etc. as applicable.
	H. Metal Parts: Free of burrs and sharp corners and edges.
	I. Sheet Metal Components: Steel unless otherwise indicated.  Form and support to prevent warping and sagging.
	J. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit replacing lighting source(s) without use of tools.  Design to prevent doors, frames, lenses, diffusers, and other c...
	K. Diffusers and Globes: Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation, UV stabilized. Provide at least 0.125 inch minimum lens thicknes...
	L. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lighting sources, and driving and transformation components.  Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angle...
	1. Label shall include the following characteristics:
	a. "USE ONLY" and include specific component type.
	b. CCT and CRI for all luminaires.



	2.2 AUTOMATIC LOAD CONTROL RELAY DEVICE
	A. Provide automatic load control relay device manufactured by Bodine, Nine 24, Surelites, Lithonia, McPhilben, Side-Lite, or WattStopper by Legrand.
	1. Provide and wire unit to bypass electrical control devices when normal power fails and emergency power (via generator or inverter system) is needed for egress lighting - regardless of switching/control device on/off/dimmed position. Configure for a...
	2. Provide device with the following components and features to comply with Article 700 of the National Electrical Code (NEC), UL 924 and UL 1008.
	a. Provide fail-safe continuously monitored relay with 20 ampere contacts instantaneous or time delay electrically operated mechanically latched operation relays opens and closes emergency power with no possibility of current cross-over (NEC Sections ...
	b. Provide test switch to test under load.
	c. Provide Indication LED’s with red LED signal lamp that indicates luminaire is on emergency power and that indicates there is power connected to device.
	d. Provide surge protection per NFPA 110 4-2.2 and A4-5.1.

	3. Provide enclosed emergency bypass relay that can be or is, as applicable, factory-installed in or on luminaire housing.
	4. Provide test switch and LED’s that are visible.
	5. Interpret “fail-safe” to mean that emergency relay contacts go to mechanically latched position whenever normal power is interrupted or electronics of specified device fail.
	6. Provide both normal (sense) and emergency circuits to device even if both circuits are not specifically called out on floor plans.


	2.3 Emergency Lighting TRANSFER SWITCH Device (branch circuit 20A rated)
	A. Provide emergency lighting transfer switch device manufactured by Bodine, Nine 24, Surelites, Lithonia, McPhilben, Side-Lite, or WattStopper by Legrand.
	1. Provide device that operates automatically on a continuous standby mode. Provide and wire unit to bypass electrical control devices when normal power fails and emergency power (via generator or inverter system) is needed for egress lighting - regar...
	2. Provide device that can be used to:
	a. Automatically transfer a lighting load from normal power to emergency power (generator or inverter system) when normal power is lost.
	b. Bypass switching/controls to provide emergency power to affected lighting loads when normal power is lost. Bypassing means and methods for controls shall prevent back-feed to allow lighting to energize at full brightness.
	c. Bypass dimming and special controls using auxiliary relay contact(s).

	3. Provide device with the following components and features to comply with article 700 of the National Electrical Code (NEC) including 700.25, UL 1008 and UL 924.
	a. Provide test switch to test under load (NEC 700.3(E); UL 924 Specification 29.1).
	b. Provide Indication LED’s with red LED signal lamp that indicates fixture is on emergency power and that indicates there is power (normal or emergency) connected to device (NEC 700-6a and 700-9a 2, 3).
	c. Provide sign to read “Caution: two electrical power sources in this unit” per UL 924 and NEC 700.
	d. Provide surge protection per NFPA 110 4-2.2 and A4-5.1.

	4. Provide with a minimum three dry form C contacts to allow use a wide variety of wiring options.
	5. Mounting for unit shall be surface mounted on wall or above ceiling.  Provide with engraved laminate plaque indicating lighting to be controlled.
	6. Interpret “fail-safe” to mean that emergency relay contacts go to mechanically latched position whenever normal power is interrupted or electronics of specified device fail.
	7. Provide both normal and emergency circuits to device even if both circuits are not specifically called out on floor plans.


	2.4 EXIT SIGNS
	A. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.
	B. Internally Lighted Signs:
	1. Lighting Source for AC Operation:  LEDs, 50,000 hours minimum rated life for lighting source.


	2.5 Light Emitting Diode (LED) Systems
	A. Light Emitting Diode (LED) Systems
	1. LED Sources: Provide factory installed LED modules that are specifically designed for, and matched and mated to, the respective luminaire in which they are used. Provide LED modules that can easily be replaced in the field and are readily accessibl...
	2. LED Drivers; Provide factory installed driver(s) for the LED source utilized that are specifically coordinated to the LED source and luminaire in which they are used. Provide driver(s) having specific operating characteristics defined in the Lumina...
	3. Total Harmonic Distortion (THD) Rating:  Less than 10 percent. Provide factory-installed integral filtering system to ensure THD does not exceed 10 percent regardless of quantities and/or mixes with other manufactured LED systems.


	2.6 LUMINAIRE SUPPORT COMPONENTS
	A. Support fixtures in compliance with NEC. Comply with Section 260529 "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers:  1/2-inch steel tubing with swivel ball fittings and ceiling canopy.  Finish same as luminaire. Twin-Stem Hangers:  Two, 1/2-inch steel tubes with single canopy designed to mount a single luminaire.  Finish same as luminaire.
	C. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 12 gage.
	D. Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod. Hook Hangers:  Integrated assembly matched to luminaire and line voltage and equipped with threaded attachment, cord, and locking-type plug.
	E. For open ceiling spaces where fixtures are suspended and subject to damage or impact, provide an additional air craft cable support securely fastened to luminaire and structure to act as a safety chain providing a redundant support. Select cable ba...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Luminaires: Set level, plumb, and square with ceilings and walls unless otherwise indicated. Install lighting sources in each luminaire.
	B. Temporary Lighting:  If it is deemed necessary, and permitted by Owner’s Representative and Design Professionals, to use permanent luminaires for temporary lighting, install and energize the minimum number of luminaires necessary.  When constructio...
	C. Remote Mounting of Driving and Transformation Components:  Distance between the driving and transformation components and luminaire shall not exceed that recommended by the luminaire and driving and transformation components manufacturer.  Verify, ...
	D. Lay-in Ceiling Luminaires Supports:  Unless required otherwise under other sections or unless project requirements and conditions require otherwise, grid may be used as a support element, subject to coordinating installations with ceiling system in...
	1. Install ceiling support system rods or wires, independent of the ceiling suspension devices, for each luminaire.  Locate not more than 6 inches from luminaire corners.
	2. Support Clips:  Fasten to luminaires and to ceiling grid members at or near each luminaire corner with clips that are UL listed for the application.
	3. Luminaires of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in acoustical panel, and support luminaires independently with at least two 3/4-inch metal channels spanning and secured to ceiling tees.

	E. Suspended Luminaire Support:
	1. Pendants and Rods:  Where longer than 48 inches brace to limit swinging.
	2. Stem-Mounted, Single-Unit Luminaires:  Suspend with twin-stem hangers.
	3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of luminaire chassis, including one at each end.
	4. Do not use grid as support for pendant luminaires.  Connect support wires or rods to building structure.

	F. Install surface and recessed ceiling luminaires on grid and tile ceilings to agree with module of ceiling either displacing a tile, or unit on center of tile, or centered on grid lines. Install flush mounted luminaires properly to eliminate light l...
	G. Do not locate splice or tap within an arm, stem, or chain.  Provide wiring continuous from splice in outlet box of the building wiring system to driving and transformation component terminals in luminaires.
	H. Provide Type MC Cable or wiring in minimum 1/2” diameter flexible metal conduit (with full parity sized green insulated equipment ground wire) for "drops" from building wiring system junction boxes to suspended ceiling mounted luminaires. Limit the...
	I. Connect luminaires utilized for emergency egress lighting and exit signage ahead of switching and other controls. The only exceptions to this are photocell-only controls for outdoor emergency egress luminaires.
	J. Provide luminaires and luminaire outlet boxes with hangers to properly support luminaire weight. Submit design of hangers, method of fastening, other than indicated or specified herein, for review by Owner's Representative and review by ceiling ins...
	K. Where special mounting conditions are encountered, such as mounting to rounded columns or similar special circumstances, provide special custom factory-fabricated mounting means (i.e., brackets designed to conform with curvature of rounded columns,...
	L. Provide stems and chains for luminaires as designated by the Owner's Representative where deemed necessary by the Owner’s Representative to achieve a functional and neat installation. Contact Owner’s Representative to determine pendant, stem, and c...
	M. Provide plaster frames, or gypsum board frames, or similar kits for recessed luminaires installed in other than suspended grid type acoustical ceiling systems. Brace frames temporarily to prevent distortion during handling.
	N. Wear clean white cotton gloves when handling the luminaires reflective and diffusing surfaces. Clean surfaces including dust, finger prints, paint, etc. with a clean dry cheesecloth after interior work has been completed. Remove plastic shipping ba...
	O. Where applicable, verify that measured illuminance values comply with respective isolux (or equivalent) plot diagram values.
	P. Provide full assembly for luminaires that are shipped with any loose components, regardless of who furnishes the luminaires.
	Q. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from normal power to emergency source and retransfer to normal.
	R. Make adjustments and perform settings/programming to lighting controls/systems so that all luminaires are fully operational compliant with design requirements and to the satisfaction of the Owner and Design Professionals, and of requirements of aut...
	S. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting aimable luminaires to suit actual occupied conditions.  Provide up to two visits to Project during other-than-normal ...
	T. Train Owner's maintenance personnel to adjust, operate, clean, and maintain equipment, devices, controls, instrumentation, and accessories.



	27 05 26.00 - Grounding and Bonding for Communications
	PART 1 -  General
	1.1 Submittals
	A. Product Data:
	1. Bill of Materials (BOM).
	2. Product Datasheets.

	B. Shop Drawings:
	1. Interconnectivity diagram, representing the total system as it is planned to be installed.
	2. Details and locations of components with description and routing of interconnecting cabling.
	3. Labeling schema.

	C. Closeout Submittals:
	1. System test results.
	2. Product Datasheets, one for each product.
	3. As-Built Drawings:
	a. Interconnectivity diagram, representing the total system as it is installed.
	b. Details and locations of components with description and routing of interconnecting cabling.
	c. Labeling schema.



	1.2 Summary
	A. Section Includes:
	1. Grounding and Bonding System for Communications, including:
	a. Copper Conductors.
	b. Busbars.
	c. Grounding/Bonding termination devices.
	d. Mounting, connection and supporting hardware.



	1.3 References
	A. Definitions:
	1. Bonding: The joining of metallic parts to form an electrically conductive path.
	2. Bonding conductor (BC): A conductor that joins metallic parts to form an electrically conductive path.
	3. Bonding backbone conductor (BBC): The conductor that interconnects elements of the telecommunications grounding infrastructure.
	4. Common bonding network: Set of metallic components that are interconnected to form the principle means for effectively bonding equipment inside a building to the grounding electrode system.
	5. Ground: A conducting connection, whether intentional or accidental, between an electrical circuit (e.g., telecommunications) or equipment and the earth, or to some conducting body that serves in place of earth.
	6. Grounding Electrode Conductor (GEC): Conductor used to connect the grounding electrode to the equipment grounding conductor, or to the grounded conductor of the circuit at the service equipment, or at the source of a separately derived system.
	7. Mesh Bonding Network: Bonding network to which all associated equipment (e.g., cabinets, racks, frames, trays, pathways) are connected using a bonding grid, connected to multiple points on the common bonding network.
	8. Primary bonding busbar: A busbar placed in a convenient and accessible location and bonded, by means of the telecommunications bonding conductor, to the buildings service equipment (power) ground (formerly known as the telecommunications main groun...
	9. Secondary bonding busbar: A common point of connection for telecommunications system and equipment bonding to ground, and located in the distributor room (formerly known as the telecommunications grounding busbar TGB).
	10. Telecommunications bonding backbone (TBB): A conductor that interconnects the telecommunications main grounding busbar (PBB) to the telecommunications grounding busbar(s) (SBB).
	11. Telecommunications bonding conductor (TBC): A conductor that interconnects the telecommunications bonding infrastructure to the building’s service equipment (power) ground.
	12. Telecommunications equipment bonding conductor (TEBC): A conductor that connects the telecommunications main grounding busbar (PBB) or telecommunications grounding busbar (SBB) to equipment racks or cabinets.

	B. Reference standards:
	1. ANSI/TIA-607-C, or most current version, Generic Telecommunications Bonding and Grounding (Earthing) for Customer Premises
	2. ATIS (Alliance for Telecommunications Industry Solutions) 0600313-2013, Electrical Protection for Telecommunications Central Offices and Similar Type Facilities
	3. ATIS 0600318-2010, Electrical Protection Applied to Telecommunications Network Plant at Entrances to Customer Structures or Buildings
	4. ATIS 0600321-2010, Telecommunications – Electrical Protection For Network Operator Type Equipment Positions
	5. ATIS 0600333-2013, Grounding And Bonding Of Telecommunications Equipment
	6. ATIS 0600334-2013, Electrical Protection Of Communications Towers And Associated Structures
	7. IEEE C2-2012, National Electrical Safety Code ® (NESC ®)
	8. IEEE Standard 1100-2005, or most current version, “Recommended Practice for Powering and Grounding Electronic Equipment” (IEEE Emerald Book).
	9. IEEE Standard 142-2007 or most current version, “Recommended Practice for Grounding of Industrial and Commercial Power Systems” (IEEE Green Book).
	10. NFPA 70, “National Electrical Code” (NEC).
	11. UL 467, “Grounding and Bonding Equipment.”
	12. NFPA National Electric Code Article 250, “Grounding.”
	13. TIA/EIA-606-B, or most current version, Administration Standard for Commercial Telecommunications Infrastructure.
	14. The most current published edition of the “Telecommunications Distribution Methods Manual” published by the Building Industry Consulting Services International (BICSI).


	1.4 System Description
	A. The system shall provide Standards and Code compliant bonding of products to ground for the safety of equipment, personnel and property and for the stable and reliable operation of connected equipment.
	1. The system shall be configured to ensure proper operation of equipment.  The system shall not result in ground currents that adversely affect the performance of the connected systems using the system.
	2. The system shall derive its main ground connection from the Electrical Grounding Electrode System as defined by the NEC, the same electrode system used to establish the main/common ground for the building electrical system.
	3. The system shall connect to Electrical Grounding Electrode System at a single point.  Coordinate and comply with Section 260526 “Grounding and Bonding for Electrical Systems” where applicable.
	4. The system shall be visually verifiable and adequately sized to handle expected currents safely, directing potentially damaging currents away from sensitive network equipment.



	PART 2 -  Products
	2.1 General
	A. Products furnished of each Type shall be manufactured by a single manufacturer, bear the same brand name, be the same finish color and texture, and be from the same product model series, except where otherwise indicated.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Chatsworth.
	2. Erico Electrical Products.
	3. Harger Lightning & Grounding
	4. Storm Power Components.
	5. Panduit.
	6. Thomas and Betts

	C. Bonding and grounding connectors shall be Listed for the application (e.g., above ground, direct buried, bonding to the metal frame of a building).

	2.2 Busbars
	A. Secondary Bonding Busbar (SBB)(Formerly TGB):
	1. UL Listed.
	2. Electro-tin plated to inhibit corrosion.
	3. 1/4-inch thick (minimum) copper bar.
	4. Insulated stand-offs.
	5. For use with matched Listed lugs and hardware.
	6. 2 inches high (minimum) by 20 inches wide (minimum).
	7. Comply with BICSI and TIA/EIA-607-B requirements.
	8. Provide hole spacing to match Panduit LCC series two-hole lugs.
	9. Basis of Design: Panduit GB2B0312TPI-1.


	2.3 Terminations and Hardware
	A. Conductor Terminations – Compression Lugs:
	1. Two-hole lugs long barrel type, with window.
	2. Shall meet TIA/EIA-607-B requirements for network systems grounding applications.
	3. Tin-plated copper to inhibit corrosion.
	4. Long barrel to maximize the number of crimps, providing premium wire pull-out strength and electrical performance.
	5. Color coded on barrel for correct die selection.
	6. Inspection window to assure full conductor insertion.
	7. Available with NEMA and BICSI hole sizes and spacing.
	8. UL Listed.
	9. Basis of Design: Panduit LCC series.

	B. Conductor HTAP Kits:
	1. Used as a splice or to tap smaller conductors into larger continuous conductors.
	2. Tin-plated to inhibit corrosion.
	3. Slotted design to assist assembly.
	4. Matching clear covers with UL 94V-0 flame rating.
	5. Color coded for correct die selection.
	6. UL Listed.
	7. Basis of Design: Panduit HTCT series and CLRCVR series.

	C. Conductor CTAP (splice):
	1. Used for copper-to-copper splicing or pigtail tap splicing.
	2. Manufactured from high conductivity wrought copper.  Tin-plated to inhibit corrosion and oxidation.
	3. Ribbed design for high strength.
	4. Color coded for correct die selection.
	5. UL Listed.
	6. Basis of Design: Panduit CTAPF series.

	D. Grounding Clamps for Conduit:
	1. Creates electrical bond for copper conductor parallel to, or at a right angle to a rod, tube or pipe.
	2. Made from high strength, electrolytic cast bronze.
	3. High strength silicon bronze hardware providing long-term, reliable assembly.
	4. Accommodates wide range of pipe, tube, rod and conductor sizes.
	5. UL Listed for grounding and bonding with AWG conductor and suitable for direct burial in earth or concrete.
	6. Basis of Design: Panduit GPL series.

	E. Access Floor Grounding Clamps:
	1. Bonds crossed grid conductors to each other, and bonds the access floor pedestals to the conductors.
	2. Designed to bond perpendicular MCBN (Mesh Common Bonding Network) conductors per TIA-942-A and TIA/EIA-607-B, or most current version.
	3. Clamps accept up to two (2) conductors.
	4. Bonds to the pedestal with a single bolt.
	5. Bonds round and square access floor pedestals.
	6. UL Listed.
	7. Basis of Design: Panduit GPQC** series.

	F. Universal Structure Grounding Clamps:
	1. Bonds structural steel (e.g., steel beams, steel columns) to bonding network.
	2. Universal, fitting a wide-range of standard (angled) and wide flange structural members.
	3. Provides a mounting pad suitable for a two-hole compression lug.
	4. UL Listed.
	5. Basis of Design: Panduit GUBC500-6.

	G. Split Bolts:
	1. Tin-plated to inhibit corrosion and bond to galvanized wire baskets and Flex Tray.
	2. Manufactured from high strength copper allow to resist corrosion and provide premium electrical and mechanical performance.
	3. Utilizes pressure bar to connect securely to range of conductor combinations.
	4. UL Listed.
	5. Basis of Design: Panduit SBC series.

	H. Auxiliary Cable Brackets (Conductor Pathway):
	1. Used for mounting telecommunications bonding conductors outside of cable tray.
	2. Supports grounding conductors in the telecommunications room, allowing separation of grounding conductors from other cables.
	3. Holds up to four (4) conductors in sizes up to 750 kcmil.
	4. Maintains minimum 2-inch separation between bonding conductors and other types of cabling per TIA/EIA-607-B.
	5. Paint piercing teeth provide electrical continuity between cable pathway sections.
	6. Provide with bonding jumper kits to bond sections of basket tray or ladder rack.
	7. Front and back mounting screw options for installation and visual inspection.
	8. Basis of Design: Panduit GACB series.

	I. Armored Cable Grounding Kit:
	1. Provides a secure bond to the armor sheath on indoor and indoor/outdoor cables.
	2. Work-gear design to evenly distribute force across the armor.
	3. Manufactured from steel and aluminum material compatible with common armor.
	4. Black insulating cover/protector.
	5. Basis of Design: Panduit ACG series.

	J. Bonding Accessories:
	1. Anti-oxidation paste for copper-to-copper and copper-to-steel connections.
	a. Basis of Design: Panduit CMP-300-1.

	2. Thread Forming Bonding Screws:
	a. Color coded Green.
	b. Penetrates painted surfaces to provide electrical connection.
	c. Shall have “Phillips” head.
	d. Basis of Design: Panduit RGTBS series.

	3. Bonding Cage Nut:
	a. Color coded Green.
	b. Creates electrical bond between the mounting rails and equipment.
	c. Basis of Design: Panduit CNB series.

	4. Paint Piercing Grounding Washer Kit:
	a. Color coded Green.
	b. Penetrates painted surfaces to provide electrical connection.
	c. Supplied with antioxidant compound.
	d. Basis of Design: Panduit RGW series.

	5. Bonding Stud Kit:
	a. Color coded Green.
	b. Incorporates paint piercing serrations to create a bond point between the rack and painted patch panels, mounted equipment, servers, busbars and jumpers.
	c. Basis of Design: Panduit TRBS series for threaded rail fasteners and Panduit CGNBSK for cage nut rail fasteners.



	2.4 Bonding conductors
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work, include, but are not limited to, the following:
	1. American Insulated Wire Corp.
	2. Brintec Corporation.
	3. Cablec.
	4. Carol Cable Co., Inc.
	5. General Cable.
	6. Senator Wire and Cable Co.
	7. Southwire Company.

	B. Bonding and grounding conductors shall be copper.  Conductors may be insulated.
	1. When conductors are insulated, they shall be Listed for the application and environmental conditions.
	2. The telecommunications bonding conductor (TBC), each telecommunications bonding backbone (TBB), and each backbone bonding conductor (BBC) shall be green or marked with a distinctive green color.

	C. Conductors shall be sized using engineered calculations.  Reference Table 1 (Part 3 of this Section).
	1. The TBB conductor shall be sized at 2 kcmil per linear foot of conductor length up to a maximum size of 750 kcmil.  The minimum TBB conductor size shall be a No. 6 AWG.
	2. The bonding conductor for telecommunications (TBC) shall be, as a minimum, the same size as the largest TBB.
	3. The backbone bonding conductor (BBC) shall be, as a minimum, the same size as the largest TBB.

	D. Grounding conductors shall not decrease in size as the grounding path moves closer to earth.


	PART 3 -  Execution
	3.1 General
	A. Ground electrical systems and equipment as required by code, utility, local ordinances, and requirements herein, including referenced Standards.
	B. Work shall be installed in accordance with the Contract Documents, manufacturer’s recommended installation practices, applicable codes and referenced Standards.
	C. System installation and connections shall be visually verifiable.
	D. Contractor shall bring to the Owner’s attention any existing system elements not compliant with modern grounding and bonding requirements for possible remediation.

	3.2 Installation
	A. General:
	1. Provide PBB/SBB, required conductors and terminations for each communications room or space for grounding and bonding.  Provide required connections, terminations and products for a complete communications grounding and bonding system.
	a. Isolate grounding busbars from the structure support by a 2-inch minimum separation using manufacturer’s recommended insulating stand-offs and hardware.

	2. Minimize practical lengths and number of bends of bonding conductors to the PBB/SBB.
	3. Bonding conductors shall be continuous and routed in the shortest possible straight-line path, avoiding changes in elevations and sharp bends.
	4. Utilize H-Tap compression fittings with clear insulating covers to tap cables.
	5. Make connections in such a manner as to minimize possibility of galvanic action or electrolysis.  Select connectors, connection hardware, conductors, and connection methods so metals in direct contact will be galvanically compatible.
	6. Coat and seal connections involving dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.
	7. Use electroplated or hot-tin-coated materials to assure high conductivity and make contact points closer in order of galvanic series.
	8. Make connections with clean bare metal at points of contact.
	a. Utilize bonding screws and paint piercing grounding washer kits to attach painted surfaces.

	9. Clean and apply an anti-oxidant to grounding busbars before fastening conductors.
	10. Utilize exothermic welded connections for connections to structural steel and for underground connections except those at test wells.  Install at connections to ground rods.  Comply with manufacturer’s written recommendations.  Welds that are puff...
	11. Tighten bonding and grounding connectors and terminals in accordance with the manufacturer’s published tightening methods and practices.  Where manufacturer’s requirements are not indicated, tighten connections to comply with UL 486A and UL 486.
	12. Utilize hydraulic compression tools to provide the correct circumferential pressure for compression-type connectors.  Use tools and dies recommended by the manufacturer of the connectors.  Provide embossing die code or other standard method to mak...
	13. Where insulated ground conductors are connected to ground rods, insulate the area of the connection and seal against moisture penetration of the insulation and cable.

	B. Primary Bonding Busbar (PBB):
	1. Locate the PBB in the telecommunications entrance facility (EF), and install on a plywood backboard (wall Lining).
	2. Placement of the PBB shall provide for the shortest and straightest practical routing of the for telecommunications bonding conductor (TBC) and the primary protector grounding conductor.
	3. The PBB shall be as close as practical to the electrical power panel (panel board) and shall be installed to maintain clearances required by applicable electrical codes.
	4. When a panel board is located in the same room or space as the PBB, bond the alternating current equipment ground (ACEG) (when equipped) or the panel board enclosure to the PBB.
	a. When a panel board for telecommunications equipment is not installed in the EF, the PBB shall be located near the backbone cabling and associated terminations.
	b. Connections (bonds) between the communications grounding and bonding system and associated electrical panels shall be completed by a qualified electrician in accordance with guidelines in TIA/EIA-607-C and applicable electrical codes.

	5. Coordinate with Division 26 for connection of the primary protector grounding conductor to the PBB.  The TBC shall bond the PBB to the service equipment (power) ground.
	6. TBC and TBB connections and conductors for bonding telecommunications equipment and pathways to the PBB shall utilize exothermic welding, Listed compression two-hole lugs, or two-hole exothermic lugs.
	7. The PBB shall serve telecommunications equipment that is located within the same room or space.
	8. When outside plant cables in the EF or equipment room (ER) incorporate a cable shield isolation gap, the cable shield on the building side of the gap shall be bonded to the PBB.
	9. Minimum size of the PBB is as specified.  If required, increase the size of the PBB to accommodate the number of necessary bonded connections.

	C. Secondary Bonding Busbar (SBB):
	1. Install SBB (s) on a plywood backboard (wall lining).
	2. SBB shall be as close as practical to the electrical power panel (panel board) and shall be installed to maintain clearances required by applicable electrical codes.
	3. When a panel board is located in the same room or space as the SBB, bond the alternating current equipment ground (ACEG) (when equipped) or the panel board enclosure to the SBB.
	a. When a panel board for telecommunications equipment is not installed in the same room or space as the SBB, the SBB shall be located near the backbone cabling and associated terminations.
	b. Connections (bonds) between the communications grounding and bonding system and associated electrical panels shall be completed by a qualified electrician in accordance with guidelines in TIA/EIA-607-C and applicable electrical codes.
	c. When a panel board for telecommunications equipment is not installed in the same room or space as the SBB, the SBB shall be bonded to the panel board that feeds the space.

	4. When a bonding backbone conductor (BBC) is required, it shall be bonded to the SBB.
	5. TBBs shall be bonded to the SBB with a conductor the same size as the SBB.
	6. BBC and TBB connections and conductors for bonding telecommunications equipment and pathways to the SBB shall utilize exothermic welding, Listed compression two-hole lugs, or two-hole exothermic lugs.
	7. The SBB shall serve telecommunications equipment that is located within the same room or space.
	8. Minimum size of the SBB is as specified.  If required, increase the size of the SBB to accommodate the number of necessary bonded connections.

	D. Conductors:
	1. Bonding conductors shall be continuous and routed in a direct path to the point of termination.  Conductors shall be copper and sized not less than a No. 6 AWG.
	2. Bonding and grounding conductors for telecommunications shall not be placed in ferrous metallic conduit.  If it is necessary to route through ferrous metallic conduit due to building constraints, the conductors shall be bonded to each end of the co...
	3. The TBC and the BBC shall be, as a minimum, the same size as the largest TBB.
	4. TBBs shall be sized for the length of the circuit between the connected SBB and PBB.
	5. Conductors shall be sized, as a minimum, in accordance with the following chart.  Individual conductors shall be upsized as indicated in the TIA/EIA-607-C Standard.
	a. Table 1 – TBB conductor size versus length:

	6. Telecommunications bonding backbone (TBB):
	a. TBBs shall be connected to the PBB and follow the backbone pathways.
	b. TBBs shall be connected to the PBB and follow the backbone pathways.
	c. Protect the TBBs from physical and mechanical damage.
	d. TBBs shall be installed without splices.
	1) If splices are required due to distance and material limitations, required splices shall be accessible and located within telecommunications spaces.  Splices shall be kept to a minimum.
	2) Segments of TBBs shall be joined by means of an exothermic weld, Listed irreversible compression-type connectors, or equivalent.
	3) Joints shall be supported and protected from damage.


	7. Backbone Bonding Conductor (BBC):
	a. Whenever two or more TBBs are used within a multistory building, bond the TBBs together with a backbone bonding conductor (BBC) at the top floor and every third floor in between (minimum) to the lowest floor level.

	8. Telecommunications equipment bonding conductor (TEBC):
	a. The TEBC connects the PBB/SBB to equipment racks, cabinets and other enclosures.
	b. Cabinets, racks and other enclosures shall not be bonded serially.  Each shall have a dedicated bonding conductor.
	c. TEBC shall be continuous copper conductor sized not less than a No. 6 AWG or as the largest size equipment grounding conductor in the AC branch power circuit(s) serving the racks/cabinets.  See Table 1, and size conductors accordingly.
	d. Cable shields do not satisfy the requirements for a TEBC.
	e. Connections to the TEBC shall be made with Listed irreversible compression connectors and with rack bonding conductors routed toward the PBB/SBB.
	f. TEBCs may be routed within cable trays, on the outside of ladder rack, tray supported at no greater than 3-foot intervals, or along equipment platforms.
	g. TEBCs shall be separated a minimum of 2 inches from conductors of other cable groups (e.g., power, telecommunications cables).
	1) Exception: An exception may occur when conductors are grouped together to enter or exit a cabinet or enclosure.  This grouping is acceptable, provided the conductors are separated on either side of the opening.

	h. TEBCs shall be separated from ferrous material by a distance of at least 2 inches where achievable or shall be effectively bonded to the ferrous material.
	i. TEBCs shall be connected to the cabinets/equipment racks.  Each rack/cabinet shall have a suitable connection point to which the bonding conductor shall be terminated.


	E. Pathways, equipment, communications cabling and building steel:
	1. Bond exposed cables in a telecommunications facility to ground as close as practical to the point of entrance, including bonding to ground the cable shields and metallic sheath members according to manufacturer’s installation instructions.
	2. Where the building backbone telecommunications cabling incorporates a shield or metallic member, bond the shield or metallic member to the PBB or SBB where the cables are terminated or where pairs exit the cable sheath.
	3. Bond telecommunications conduits to the PBB/SBB.
	a. Exception: short metallic pathways (e.g., wall and floor sleeves, J-hooks) are not required to be bonded.

	4. Bond cable runway/ladder sections together and to the PBB/SBB.
	5. Where building steel is accessible and in the same room as the PBB/SBB, bond the PBB/SBB to building steel.  Test to verify ground conductivity to earth.
	6. Where the building steel is external to the room, but readily accessible, bond the building steel to the PBB/SBB.  Test to verify ground conductivity to earth.
	7. Bond metallic enclosures, including telecommunications cabinets and racks, to the PBB/SBB.
	a. Cabinets, racks and other enclosures shall not be bonded serially.  Each shall have their own dedicated bonding conductor to the PBB or SBB.

	8. Bond equipment containing metallic parts in cabinets and racks to the telecommunications grounding system in accordance with the manufacturer instructions.

	F. Bonding of Equipment Racks and Cabinets:
	1. The welded construction of a welded cabinet or equipment rack may serve as the method of bonding the structural members of the cabinet/rack together.
	2. Bolted cabinets/equipment racks shall incorporate bonding hardware (e.g., bolts, washers, nuts and screws) specifically designed to accomplish integral bonding of the cabinet and rack assembly, frame and support, and tested to meet applicable NRTL ...
	a. If the hardware (e.g. bolts, washers, nuts and screws) are not specifically designed for grounding purposes, the paint shall be removed from bonding contact areas.

	3. Detachable metallic parts of equipment cabinets (e.g., frame, door, side panel, top panel) shall be connected to ground.
	a. When grounding/bonding jumpers are provided, the jumper shall be minimum No. 12 AWG stranded, high strand count, insulated copper conductor with green or green with yellow stripe jacket.  The jumper shall have an easily visible quick connect to fac...

	4. Larger equipment (e.g., chassis switches) with integral grounding terminals or pads shall be bonded to the rack-mounted busbar with equipment grounding kits.

	G. When secondary protection is provided, connect the secondary protector grounding conductor to the nearest PBB or SBB using the shortest grounding conductor practical.
	H. Comply with manufacturers’ grounding and bonding requirements when installing equipment.

	3.3 Field Quality Control
	A. Visually verify continuity of the communications grounding and bonding system throughout the installation, including, but not limited to the continuity of the communications bonding system from equipment, through racking systems, to overhead or und...
	B. Visually verify the use of appropriate grounding and bonding accessories in the racking systems, including, but not limited to grounding washers, thread-forming grounding screws and ESD ports and wrist straps.
	C. Visually verify size and installation of the telecommunications bonding backbone, including properly sized and installed grounding equalizer conductors between backbones contained in separate risers.
	D. Verify that where conductors pass through conduit, the conduit is bonded to the grounding conductor and as required by TIA/EIA-607-C.
	E. Verify conductors and connections for proper tightness and installation, including verification that proper dies were used on compression taps and fittings.
	F. Opens or gaps in the grounding and bonding system shall be documented and remedied.

	3.4 Testing
	A. Comply with testing identified in TIA/EIA-607-C.
	B. Utilize a two-point ground/continuity testing to determine if there is an acceptable maximum level of resistance between any point in the telecommunications bonding and grounding system and the building’s electrical grounding electrode system.
	C. Test is performed using an earth ground resistance tester configured for a continuity test (i.e., two-point test or a “dead earth” test).
	D. Prior to testing, perform a visual inspection to verify that the bonding and grounding system is installed according to applicable codes and the guidelines of the TIA-607-C.
	1. Due to the possibilities of ground faults traveling through the telecommunications bonding and grounding system, perform a voltage test prior to conducting the two-point continuity test and verify with the test equipment manufacturer’s printed inst...

	E. Test shall be performed in the following areas:
	1. PBB/SBB to the electrical ground in communications rooms.
	2. PBB/SBB to the building steel.
	3. PBB to SBB.
	4. Building steel to the electrical ground.

	F. In order for valid test results, test shall be performed prior to communications equipment installation; otherwise, parallel paths may invalidate test results.
	G. The recommended maximum value for resistance between any point in the telecommunications bonding and grounding system and the building’s electrical grounding electrode system shall be 100 milliohms.
	1. In the case of long TBB and BBC conductor runs, the resistance of the conductor must be factored into the total resistance.  For example, 1 km of a No. 3/0 conductor has a resistance of 0.2028 ohms (0.06180 ohms per 1000 feet).

	H. Based on test results, the Owner reserves the right to request testing on 100-percent of the exothermic and compression bonds within the system.
	I. Bonded connections failing testing shall be remedied and retested by the installing contractor at the contractor’s expense.

	3.5 Labeling
	A. Comply with TIA/EIA-607-C for labeling requirements.
	B. Comply with TIA/EIA-606-B, or most current version, Administrative Standard for Telecommunications Infrastructure.
	C. Comply with Section 270553 “Identification for Communications”.
	D. Label each component of the Grounding and Bonding System.
	E. Label for bonding and grounding conductors shall be nonmetallic and include the following information:
	F. Uniquely label PBB and SBB. Clearly record and key this information on the as-built drawings.
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	PART 1 -  General
	1.1 Submittals
	A. Product Data:
	1. Product Datasheets.
	2. Bill of Materials (BOM).

	B. Provide pre-installation wireless survey and wireless channel plan.
	C. Closeout Submittals:
	1. Product Datasheets.
	2. As-Built Drawings:
	a. Rack Elevations.
	b. Labeling Schema.

	3. Provide post-installation wireless survey.
	4. Field Quality Control / Test Results.
	a. Report
	1) Type statement of compliance
	a) Date tested
	b) Technicians involved
	c) Contact Information
	d) Type of test performed
	e) Captured test results



	5. Equipment inventories by site.
	a. New Equipment
	1) Model Number
	2) Serial Number
	3) Manufacturer Name
	4) Location
	a) Installed; specify where.
	b) Date installed/ Date operational (turned over to Owner for use).



	6. Document configuration settings for all electronics and network management software.


	1.2 Summary
	A. Section Includes:
	1. Supply, installation and configuration network equipment consisting of and including but not limited to:
	a. Router, Switches, Wireless Access Points and Fiber Transceivers
	b. Provide patch cables, and all items required to connect system to cabling infrastructure.
	c. UPS’s
	d. Provide unit prices for all equipment specified.
	e. Perform a Pre and Post Install Wireless Survey
	f. Test all system components.
	g. Include all equipment required for a complete and operational system.
	h. Provide unit prices for all equipment specified.

	2. System configuration as shown on the drawings and/or described in these specifications.


	1.3 References
	A. Definitions:
	1. Layer x (1, 2, 3, 4, 5, 6, or 7); refers to the OSI model.


	1.4 Quality Assurance
	A. Surface-Burning Characteristics: As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate marking of applicable testing agency.
	B. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. The Prime Contractor or one of his subcontractors must have a Registered Communications Distribution Designer (RCDD) with Network Transport Systems specialty and/or Vendor specific qualifications such as a Cisco CCIE on staff who will act as Projec...
	1. Technical staff shall be local to the project site.  Support services that must be obtained from more than 50 miles outside of the project site area are not considered compliant with these Specifications.
	2. A copy of the contractor’s certifications (for the company and technical staff) and a resume of past projects for the company and staff must be attached to the Bid response for evaluation.
	3. The Contractor must offer a 24 hour per day, 7 day per week number that can be used to request emergency service or support during the warranty period.


	1.5 Warranty
	A. Additional requirements: Any modifications or equipment added to any existing system shall not void or alter any existing warranties held by the Owner.
	B. The Contractor must offer a 24 hour per day, 7 day per week number that can be used to request emergency service or support during the warranty period.  Response to a call must be within 2 hours of initial request.  Emergency service is defined as ...
	1. Any WAN link inoperable
	2. Any backbone link inoperable
	3. Any switch inoperable

	C. Response time is defined as follows:
	1. Non-emergency service – 8 hours.
	2. Emergency service – 1 hour.

	D. Service / Maintenance Contracts (agreements).
	1. Provide a limited lifetime replacement warranty on all switches.
	2. Provide tech support and 8 x 5 NBD hardware replacement maintenance program offered by the manufacturer of the Product.
	3. Maintenance agreements for ALL equipment must be coterminous beginning on final completion date.
	4. Provide the first year in the base contract to cover the initial warranty period; provide alternate price an additional year (alternate one on the response form).
	5. Provide additional hourly tech support rates for onsite and telephone support after initial warranty period.  (This is to be provided by the Contractor, not the manufacturer.)


	1.6 TRAINING
	A. Provide Four (4) hours of training.
	1. Review IP addressing scheme and other installation specifics.
	2. SNMP based management package and train Office staff on the proper use and capabilities.

	B. Trainer Qualifications:
	1. Trainer must:
	a. Have a thorough understanding of the electronics package provided.
	b. Have a strong knowledge of IP addressing.



	1.7 System Description
	A. Provide the following equipment and services:
	1. Provide (supply, configure, and install) the local area network electronics as shown on the Drawings.
	2. Meet with owner or owner rep to determine all switch configuration requirements, including but not limited to IP addressing, VLAN’s, QOS etc. prior to installation.
	3. Provide pre-installation wireless survey and wireless channel plan.
	4. Create a secure and safe log of addressing and password information for technology personnel.
	5. Remove all “back door” entrances into electronics set-ups and network information after completion of Project.
	6. This equipment will be managed by SNMP based network management software.
	a. Configure to monitor alarms of the network electronics.
	b. Minimum RMON capabilities include groups 1, 2, 3, and 9. Include RFC 1493 Bridge MIB and RFC 2674 802.1Q Bridge MIB.

	7. Supply all additional items required for a complete system.
	a. Provide all GBIC interfaces as required to supply proper connectivity as shown on the network electronics diagram.
	b. Provide required Category 6 data patch cables for all switch to switch connections.
	1) Connections through a pre-installed backbone between cabinets will require 2 patch cables per connection.
	2) Label as specified with the same unique identifier at each end of the cable.
	3) Utilize the same manufacturer for the cable assemblies as installed in the structured cable project to assure Category 6 compliance.

	c. Provide Category 6 patch cables of 3 foot, 5 foot, or 7 foot lengths (as required for proper installation).  Provide total quantity equal to the quantity of station ports supplied.
	1) Coordinate with the Owner for color-coding of cable assemblies prior to purchase.
	2) Label as specified with the same unique identifier at each end of the cable.
	3) Utilize the same manufacturer for the cable assemblies as installed in the structured cable project to assure Category 6 compliance.

	d. Provide necessary SC to SC or SC to MTRJ (or as required to interface with the electronics) fiber optic cable assemblies to complete all fiber optic connectivity.
	1) The optical properties shall be equal to the properties installed in the backbone as specified below.

	e. Provide Category 6 station attachment cables of 10 foot lengths.   Provide total quantity equal to the quantity of station ports supplied.
	1) Coordinate with the Owner for color-coding of station connectivity cable assemblies prior to purchase.
	2) Utilize the same manufacturer for the cable assemblies as installed in the structured cable project to assure Category 6 compliance.

	f. Provide UPSs as shown on the drawings.

	8. Test all equipment for proper operation.
	a. Provide documentation in printed and electronic form as required in 1.8 above.
	b. Provide post-installation wireless survey.

	9. Comply with all additional provisions in this Specification. (Example: warranties, training, etc.)



	PART 2 -  Products
	2.1 General
	A. Products furnished of each Type shall be manufactured by a single manufacturer, bear the same brand name, be the same finish color and texture, and be from the same product model series, except where otherwise indicated.

	2.2 Products
	A. SWITCHES
	1. The following common features shall be provided for all switches
	a. Fallback bridging of non-IP traffic
	b. 802.3x flow control
	c. 802.3p traffic prioritization
	d. 802.3q VLAN tagging
	e. SNMP and RMON management capabilities
	f. Security features including User Authentication
	g. Spanning tree protocol.
	h. Automatic QoS (AutoQoS)
	i. Dynamic Host Configuration Protocol (DHCP)
	j. Auto-negotiation on all ports automatically selects half- or full-duplex transmission mode to optimize bandwidth.
	k. Dynamic Trunking Protocol (DTP)
	l. Port Aggregation Protocol (PAgP)
	m. Link Aggregation Control Protocol (LACP)
	n. Automatic media-dependent interface crossover (MDIX)
	o. Unidirectional Link Detection Protocol (UDLD)
	p. Local Proxy Address Resolution Protocol (ARP)
	q.  Internet Group Management Protocol (IGMP) Snooping for IPv4 and IPv6 MLD v1 and v2 Snooping
	r. Multicast VLAN Registration (MVR)
	s. Auto Voice VLAN
	t. VLAN Trunking Protocol (VTP) supports dynamic VLANs and dynamic trunk configuration across all switches.
	u. Remote Switch Port Analyzer (RSPAN).
	v. For enhanced traffic management, monitoring, and analysis, the Embedded Remote Monitoring (RMON) software agent supports four RMON groups (history, statistics, alarms, and events).
	w. Layer 2 traceroute
	x. Trivial File Transfer Protocol (TFTP)
	y. Network Timing Protocol (NTP)
	z. Must have a foot print of 1.75” or less.
	aa. Must include mounting hardware for mounting on industry standard rack/cabinet rails.


	B. TYPE A SWITCH
	1. Configuration
	a. 24 Switch ports of 10/100/1000 BaseT
	b. Uplinks 2 x 10 Mini Gigabit Interface Converter (SFP+) ports

	2. Performance
	a. Layer 3
	b. IP Services

	3. Model
	a. Cisco model Cisco Catalyst 2960XR-24TS-I
	b. Provide Quantity <One (1)>


	C. TYPE B SWITCH
	1. Configuration
	a. 48 Switch ports of 10/100/1000 BaseT
	b. Uplinks 2 x 10 Mini Gigabit Interface Converter (SFP+) ports

	2. Performance
	a. Non Blocking Layer 2
	b. Available Poe Power of 740 Watts (PoE+)

	3. Model
	a. Cisco model Cisco Catalyst 2960X-48FPD-L  – or approved equal
	b. Provide Quantity of <Three (3)> each with a switch stack module and stacking cable


	D. STANDARD GBIC INTERFACES
	1. 1000baseSX short wavelength SFP
	a. Provide as Unit Cost

	2. 1000baseT UTP SFP
	a. Provide as Unit Cost



	2.3 WIRELESS ACCESS POINT
	A. Wireless Access Point Unit
	1. Unit shall provide zone coverage for wireless attachment to a Local Area Network via IEEE 802.11AC
	2. Specifications
	a. Rated for installation in outdoor environments
	b. Must provide local as well as remote powering options.
	c. Must incorporate integrated management tools and support network management through SNMP, Telnet, and a web browser.
	d. Must operate as a "light weight access point", utilizing a central controller

	3. Accessories
	a. Provide all required Mounting hardware
	b. Outdoor enclosure as required

	4. Model
	a. Meraki MR34 – or approved equal
	b. Provide Quantity of <eight (8)>


	B. Wireless Access Point Controller
	1. Hosted controller option
	a. Provide minimum of 3 year license for each Access Point

	2. Premise based controller option
	a. Support for a minimum of 12 APs
	b. Cisco 2504 – or approved equal


	C. FIREWALL
	1. Unified Threat Management (UTM) Capabilities
	a. Application-aware traffic control: set bandwidth policies based on Layer 7 application type (e.g., YouTube, Skype, P2P).
	b. Content filtering: CIPA-compliant content filter, safe-search enforcement Google/Bing).
	c. Intrusion prevention: PCI-compliant IPS sensor using industry-leading SNORT® signature database from Sourcefire.
	d. Anti-virus and anti-phishing: flow-based protection engine powered by Kaspersky.
	e. Identity-based security policies and application management.

	2. Site-to-Site VPN with 4G Failover
	a. Auto VPN: automatic routing table generation, IKE/IPsec setup and key exchange via Cisco Meraki’s secure cloud.
	b. Automatic failover to secondary WAN link or 4G connection.
	c. Interoperates with standards-based IPsec VPNs.
	d.  Automated MPLS to VPN failover.
	e. Client VPN: L2TP IPsec support for native Windows, Mac OS X, iPad and Android clients with no per-user licensing fees.


	D. Gate Way Services
	1. Built-in DHCP, NAT, QoS, and VLAN management services.
	2. Web caching: accelerates frequently accessed content.
	3. Link bonding: combines multiple WAN links into a single high-speed interface, with policies for QoS, traffic shaping, and failover.
	4. Layer 3 failover: automatic detection of layer 2 and layer 3 outages and fast failover, including 3G/4G USB modems.
	5. WAN optimization: data redundancy elimination, protocol optimization, and compression provide bandwidth savings up to 99%.
	6. Model
	a. Meraki MX60 – or approved equal.



	2.4 ROUTER
	A. Provide chassis based Router and components.
	1. Features
	a. 2 integrated 10/100/1000 Ethernet ports
	b. 2 enhanced High-Speed WAN Interface Card slots that can host 2 single wide or 1 double wide and 1 single wide (e)HWIC
	c. 1 Internal Services Module slot

	2. Security
	a. Embedded hardware-accelerated VPN encryption
	b. Secure collaborative communications with Group Encrypted Transport VPN, Dynamic Multipoint VPN, or Enhanced Easy VPN
	c. Integrated threat control using Cisco IOS Firewall, Cisco IOS Zone-Based Firewall, Cisco IOS IPS, and Cisco IOS Content Filtering
	d. Identity management that uses authentication, authorization, and accounting (AAA), and public key infrastructure

	3. Other
	a. Must include mounting hardware for mounting on industry standard rack/cabinet rails.
	b. Power Cord

	4. Standard of quality shall be Cisco 1921/K9 or approved equal


	2.5 MISCELLANEOUS HARDWARE
	A. Copper patch cables:
	1. Electrical Requirements:
	a. All twisted pair cable is required to have the appropriate category classification as defined by EIA/TIA/ANSI 568B. The compliance to these electrical characteristics must be third party verified by the manufacturer. Part 1 of this Specification Se...
	1) Category 3, Category 5e, Category 6
	a) Specification criteria by EIA/TIA



	2. Construction
	a. Copper patch cables shall be ANSI/TIA/EIA rated for the appropriate Category as indicated in Part I with 8 position, 8 conductor modular snag-free plugs on each end.
	b. Use T568A wiring.
	c. Apply an identifying label to each end of the cable assembly (same identifier on each end of the cable and a unique identifier for each patch cable on the project regardless of installed location).
	d. Patch cable lengths shall be 3 feet, 5 feet, and 7 feet.  The exact quantity of each length shall be as required for proper connectivity and as approved by the Owner.
	1) All length and color requirements will be coordinated with the Owner for final approval.
	2) Category 6 requirements will require the purchase of cable assemblies be the same manufacturer as the horizontal cabling for certification purposes; coordinate prior to purchase.
	3) Obtain written color-coding plan. Suggested color code is as follows:
	a) Router, Server, other backbone electronics interconnection – Red
	b) Workstations -  Yellow
	c)  Printers – Orange
	d) Telephone – Gray



	3. Products
	a. Standard of quality shall be as manufactured by Panduit.
	1) Category 6 Panduit UTPCTG-xx-yy (xx = length and yy = color)
	2) Additional Approved Manufacturers: Belden, Berk-Tek, Commscope, Mohawk



	B. Fiber Optic Cable Assemblies
	1. Optical requirements:
	a. All multi-mode fiber optic cable is required to have the following optical characteristics:
	1) Optimized multi-mode fiber cable shall be 50/125 micron diameter with dual window of 850/1300 nm with industry standard color coding. Optical characteristics will include minimum Modal Bandwidth of 1500 MHz/km @ 850nm and 500 MHz/km @ 1300nm allowi...
	a) Maximum attenuation – (dB/km) 3.75 @ 850 nm and 1.5 @ 1300 nm.
	b) Typical attenuation – (dB/km) 3.0 @ 850 nm and 1.0 @ 1300 nm.


	b. All single-mode fiber optic cable is required to have the following optical characteristics:
	1) Single-mode fiber cable shall be 8.3/125 micron diameter with dual window of 1310/1550 nm with industry standard color coding. Cable shall meet EIA/TIA 492BAAA (detailed specification for class Ia dispersion un-shifted single-mode optical waveguide...
	a) Maximum attenuation – (dB/km) .7 @ 1310 nm and .7 @ 1550 nm.
	b) Typical attenuation – (dB/km) 3.0 @ 850 nm and 1.0 @ 1300 nm.



	2. Construction
	a. Shall be multi-mode duplex fiber terminated on each end with  fiber connectors and be supplied in quantities and lengths as specified in Part I. Apply an identifying label to each end of the cable assembly (same identifier on each end of the cable ...

	3. Products
	a. SC to SC duplex Fiber Optic cable assemblies (substitute correct plugs to match electronics port requirements).
	1) Standard of quality shall be Panduit
	a) F6D3-3M1  3’ with labels added
	b) F6D3-3M2  6’ with labels added
	c) F6D3-3M3  9’ with labels added

	2) Additional approved manufacturers: Belden, Berk-Tek Commscope, Corning, Mohawk



	C. System components shall be tested and listed by one or more United States NRTL.


	PART 3 -  Execution
	3.1 General
	A. This Section is designed to provide the vendor with a standard of quality and functionality for the installation of the VoIP telephone system.  Not all procedures may be necessary for the installation of this Project as well as not all necessary sp...
	B. Compliance
	1. Comply with NECA 1.


	3.2 Installation
	A. The Contractor is responsible for receiving, handling, storing, and protecting all materials utilized on this Project until the Project is signed as complete.
	B. Mount all rack/cabinet mounted electronics as per the rack/cabinet detail drawings.
	C. Contractor must clean up all scrap, materials, and tools to prevent the possibility of loss or injury.  The Contractor must schedule work hours with the Construction Manager and/or maintenance staff of the building to determine time and length of s...
	D. This Contractor will install all necessary patch cables supplied for data patching; cables will be neatly installed in provided wire management panels.  All length and color requirements will be coordinated with the Owner.
	E. Coordinate and configure subnetting per the Owner’s request.  Each subnet shall have no more than 200 addresses.
	F. The RIP 1 protocol will NOT be allowed.  RIP 2 will be acceptable under written authorization from the Architect/Engineer.  If RIP 2 routing is utilized, all switches must be configured with RIP 2 routing enabled.
	G. Wires and cables used in assembling racks or cabinets shall be formed into harnesses that are tied and supported for proper strain relief.  Harnessed cables shall be combed straight.  Each cable that breaks out from the harness for termination shal...

	3.3 instruction
	A. User training and setup:
	1. Select location(s) at the Project site approved by the Owner to conduct user- training classes as indicated.
	2. Provide user training as indicated.
	3. Provide necessary user manuals to all trainees.


	3.4 TESTING AND DOCUMENTATION
	A. Minimum test scenarios performed by the Contractor at each building site shall be as follows:
	1. From a testing console ping each server/services node for intra-building communications.  Any unused ports shall be tested for proper operation and security parameters.
	2. Ping a node on each subnet on the entire network for inter-building communications.  Any unused ports shall be tested for proper operation and security parameters.
	3. Contractor shall test each protocol for proper operation and routing.
	4. Contractor shall test all redundant hardware for proper operation and timing recovery.
	5. Contractor shall test all security policies on services devices, and sub-nets for proper operation.  It shall be the Contractor’s responsibility to coordinate with the Owner to ensure all security policies are installed per the Owner’s requirements.
	6. Each test shall be observed and recorded either by using third party software or on a manual record.
	7. All records shall be submitted the Owner/Consultant for review.

	B. The Owner reserves the right to have a representative present during testing procedures.  Verification testing of copper and fiber may be performed at or near Project completion by the Consultant for quality assurance.



	27 31 00.00 - Voice Communications Equipment
	PART 1 -  General
	1.1 Submittals
	A. Product Data:
	1. Product Datasheets.
	2. Bill of Materials (BOM).

	B. Closeout Submittals:
	1. Product Datasheets.
	2. As-Built Drawings:
	a.  Rack Elevations.
	b. Labeling Schema.

	3. Field Quality Control / Test Results.
	a. Report
	b. Type statement of compliance
	c. Date tested
	d. Technicians involved
	e. Contact Information
	f. Type of test performed
	g. Captured test results

	4. Equipment inventories by site.
	a. New Equipment
	b. Model Number
	c. Serial Number
	d. Manufacturer Name
	e. Location
	f. Installed; specify where.
	g. Date installed/ Date operational (turned over to Owner for use).

	5. Document configuration settings for all electronics and network management software.


	1.2 Summary
	A. Section Includes:
	1. Provide VoIP based telephone system based on the specifications and drawing(s):
	2. Provide all necessary equipment, software and all ancillary devices as indicated.
	3. Confirm exact location of devices with owner.
	4. Provide termination hardware, equipment cable, and all items required to connect system to the existing cabling infrastructure.
	5. Provide emergency backup voice communication as specified.
	6. Coordinate and oversee cutover of incoming telephone service with LEC.
	7. Provide unit prices for all equipment and software specified.
	8. Configure and Test all system components.
	9. Include all equipment required for a complete and operational system.
	10. Some equipment provided in separate section, including routers and data switches, will be utilized for connection of telephones.
	11. Provide capabilities to connect this system with other systems at facilities managed by the Owner.


	1.3 References
	A. Definitions:
	1. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection or cross-connection.
	2. Layer x (1, 2, 3, 4, 5, 6, or 7); refers to the OSI model.


	1.4 Quality Assurance
	A. The Contractor shall be a certified partner for the manufacturer of the equipment being proposed with the bid response.
	1. Technical staff shall be local to the project site.  Support services that must be obtained from more than 50 miles outside of the project site area are not considered compliant with these Specifications.
	2. A copy of the contractor’s certifications (for the company and technical staff) and a resume of past projects for the company and staff must be attached to the Bid response for evaluation.
	3. The Contractor shall demonstrate proof of after-hours service arrangements and provide the telephone number being used for such service.  Contractor shall provide warranty service during normal business hours and after normal business hours when se...


	1.5 Delivery, Storage and Handling
	A. Do not deliver or install product(s) in conditions that jeopardize the performance or manufacturer life expectancy and service life of the product.

	1.6 Warranty
	A. Additional requirements: Any modifications or equipment added to any existing system shall not void or alter any existing warranties held by the Owner.
	B. The cable manufacturer and the connectivity products manufacturer shall be the same manufacturer or shall have a partnership agreement established in order to provide the required warranty.
	C. The Contractor must offer a 24 hour per day, 7 day per week number that can be used to request emergency service or support during the warranty period.  Response to a call must be within 2 hours of initial request.  Emergency service is defined as ...
	1. Attendant console is inoperable.
	2. 50 percent or more of incoming telephone lines from the LEC are inoperable.
	3. 50 percent or more of the telephone sets are inoperable.
	4. Server is inoperable.

	D. Response time is defined as follows:
	1. Non-emergency service – 8 hours.
	2. Emergency service – 1 hour.
	3. Response time is defined as the duration of time between when the service request is initiated and the Contractor has personnel either onsite or through remote connection actively working on the equipment.

	E. Provide 24 x 7 x 4 hour support and hardware replacement for the Central Processor and all core components.

	1.7 System Description
	A. General
	1. The VoIP provider shall seamlessly integrate to MS Lync 2013 to make use of and encourage new technology such as collaboration, mobility, and the use of electronic communication services. This solution will integrate real-time services, such as voi...
	2. The system shall generate and maintain true DTMF signaling throughout the duration of all calls.
	3. The system shall support VoIP and analog telephones.
	4. Integrate VoIP telephone system with door intercom station and access control systems.

	B. Call Processor shall include the following features at a minimum:
	1. Account codes:  The system shall be able to support via third-party software.
	2. Automatic call distribution:  The system shall distribute calls on either a “first idle” or “most idle” basis within a pre-established hunt group of agents.
	3. Automatic routing:  The system shall provide for routing of incoming calls based upon ANSI & DNIS information.
	4. Automatic station relocation:  After initial programming, each telephone set retains its unique extension number irrelevant of its specific port assignment, allowing the extension number to move with the telephone set.
	5. Automatic trunk release:  When outside lines are “on hold” or in a trunk-to-trunk conference, the system shall automatically release the line when the outside party hangs up.
	6. Automatic call timer: telephone set shall be user programmable to automatically begin timing a call immediately when the call connects.  The timer is displayed on the LCD screen.
	7. Class of service:  The system shall be programmable to allow or deny features or parameters to provide a particular class of service to a station or group of stations.
	8. Call forward:  The system shall be capable of allowing the user to program any given extension to be forwarded to either another extension, a cell phone, or the forwarded extension’s voice mail box such that all calls placed to the forwarded extens...
	a. All calls
	b. Ring no answer
	c. Line is busy or extension is placed in DND mode

	9. Call pick-up:  The system shall allow an extension the ability to answer a call ringing at another extension.  Extensions may also be placed in “pick-up” groups, which eliminate the need to dial the extension of the ringing telephone.
	10. Call transfer:  Extensions shall be able to transfer an outside call to another extension, or outside number and have the option of announcing the call prior to making the transfer.
	11. Camp-on:  Extensions shall be able to “camp-on” to another extension such that the system notifies the called extension that a call is waiting to speak with them.
	12. Call conferencing:  The system shall allow at least 6 conferencing channels per CSE.
	13. Caller ID capabilities:  The system shall support caller ID services.  Caller ID information shall be displayed on the LCD screen of the extension.  True call screening shall be allowed where an end user can elect to either answer the incoming cal...
	14. Do Not Disturb (DND) messages:  The system must allow users to place their extension in a DND mode when no calls are to be received at that extension.  The system shall be programmable to allow the calling party to be either automatically transfer...
	15. Distinctive ringing:  The system shall provide distinctive ring tones for phones in close proximity to one another.
	16. Exclusive hold:  Extensions shall be able to place a call on exclusive hold whereas no other extension may retrieve that call.
	17. Flexible numbering:  The system shall be programmable to allow intercom numbers, line numbers, feature codes, etc. to be assigned in accordance with the customer’s desired numbering plan.
	18. Hold recall:  The system shall be programmable such that when a call has been placed on hold for the programmed period of time, the call will automatically ring the extension that placed it on hold.
	19. Integrated Services Digital Network (ISDN):  The system shall be fully compliant with ISO Standard 11572 for Layer 3 to support private network connectivity allowing full ISDN-PRI switch-to-switch connection. Two levels of functionality shall be s...
	20. Internal group paging:  The system shall provide the capability of voice pages to be heard through the speaker of the telephone sets via third party software.
	21. The system shall allow the ability to do LCD messaging via third party software.
	22. Message waiting:  The system shall be programmable such that when a call is placed to an extension and the called extension is either busy or does not answer, the system leaves a message waiting indication with the called extension.  Systems with ...
	23. The system must integrate with MS Exchange that will allow the voice mail message to appear in the users email inbox.
	24. Music on hold:  The system shall be able to input a separate music source to be heard by callers placed on hold.
	25. Night audible:  The system shall be programmable such that when the system is placed in night mode, incoming calls will ring at preassigned locations.  No less than two night modes shall be available.
	26. External intercommunications/paging interface:  The system must provide interfacing to an external paging system or intercommunication system.
	27. Privacy:  When an extension is connected to a particular outside line, no other extension may connect to that outside line while it is in use.
	28. Private lines:  The system shall be programmable to allow specified outside lines to appear, ring, and be accessible on certain specified extensions as private lines and non-specified extensions shall not have access to these lines.
	29. Password protection:  The system software shall only be accessed by entering the proper password.  This password will be unique to the telephone system main equipment at this location and only personnel authorized by the Owner shall have access to...
	30. Remote access:  The system shall be equipped for remote access through an outside line for the purpose of diagnostics, service, and customer requested programming changes.
	31. Built-in call accounting including web interface.
	32. Station speed dial:  Each extension shall be capable of storing frequently called numbers unique to that extension and dialing that number quickly by simply depressing a feature key or an access code.
	33. System speed dial:  The system shall provide for system-wide speed dial numbers to be accessible from any extension.
	34. System shall provide the OPTION of being able to interface with Microsoft Outlook and Microsoft Exchange server for integration of electronic mail and voice mail. Provide as an Alternate Price
	35. VoIP system must integrate with a hybrid version of MS Office 365 and MS Lync 2013.
	36. Toll restriction:  The system shall be programmable to restrict specified telephones from placing toll calls.
	37. Facility partitioning:  The system shall allow for partitioning.  Such separate groups of devices can be separated from the rest of the system giving the appearance of totally separate systems.  This feature shall apply to the entire system, inclu...
	38. System shall be able to support cordless handsets.
	39. Distinctive Rings:  The system shall allow a feature key to be programmed to automatically dial an extension with a distinctive ring for emergencies.
	40. Support for E911.
	41. Support for conference phones similar to Polycom Soundstation that offers full duplex speakerphones with option to add optional extended microphones for additional coverage and greater microphone pick up coverage.
	42. Support for 802.11 wireless handsets

	C. Voice Gateway shall be able to interface with and fully translate the following:
	1. SIP Trunk
	2. T1 circuits
	3. E & M tie lines
	4. Caller ID
	5. Automatic numbering information
	6. Dialed number information service
	7. Direct inward dialing trunks
	8. Off premise extensions
	9. Loop or ground start PBX trunks
	10. ISDN - PRI

	D. Voice mail/automated attendant shall be a single integrated system centrally located and administered.  Provide system with minimum requirements as specified.  It must initially provide the following minimum requirements:
	1. Light message waiting lights on all telephones.
	2. Seamless transfer from automated attendant to any telephone set or voice mailbox in the system.
	3. The ability to create distribution groups.
	4. The ability to outdial to pagers, cellular phones, etc.
	5. The ability to cascade messages if message is not responded to.
	6. The ability to certify messages in order to verify the delivery of messages by the original sender.  Dial O ability to reach main attendant or designated attendant at anytime from any telephone in the system.
	7. True caller ID recording and call screening.  Ability to pass the caller ID tag from the original call to the voice mail message/box.
	8. The ability for Internet messaging that supports Simple Mail Transfer Protocol (SMTP) for message addressing and delivery, and Multipurpose Internet Mail Extensions (MIME) for sending non text messages, including voice and fax, over the Internet.
	9. The ability to integrate with Microsoft Exchange / Office 365 and Microsoft Lync Client.
	10. Support any POP3 (Post Office Protocol version 3) compatible client.
	11. Support Hypertext Transfer Protocol (HTTP) allowing system management from any PC with a Web browser and access to the LAN.
	12. The system shall be programmable to automatically answer calls and announce a menu of options.  Callers can then either dial directly to the desired station/department or wait for the operator.  Automated attendant shall be an inherent function of...
	13. Group / Facility partitioning: The voice mail system shall allow for partitioning such that separate groups of devices can be separated from the rest of the system giving the appearance of totally separate systems.  This feature shall apply to the...
	14. The system shall provide as a minimum twenty (20)  voice mailboxes for staff members, five (5) voice mailbox(es) for calendar of events, and a user friendly directory to guide callers through the system options.

	E. Call detail output
	1. The system must store call detail records (CDR) in an open standard format. Reports may be generated on a networked call accounting software package.  Reports shall list the following information for each call:
	a. Station number of calling station
	b. Number dialed
	c. Stat time of call
	d. Elapsed time of call
	e. Cost of call (if desired)
	f. Number from which outside call originated, using caller ID

	2. The system must be capable of reporting long distance (toll) calls as a selectable defined parameter.

	F. Central office (C.o.) trunk configuration
	1. Included support for a planned maximum of twenty four (24) CO lines.



	PART 2 -  Products
	2.1 General
	A. Products furnished of each Type shall be manufactured by a single manufacturer, bear the same brand name, be the same finish color and texture, and be from the same product model series, except where otherwise indicated.

	2.2 Products
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following :
	1. Cisco

	B. Unified Communication and Collaboration Server(s)
	1. Hardware
	a. Must be rack mountable in a 19” cabinet or rack.
	1) Must include mounting hardware for mounting on industry standard rack/cabinet rails.

	b. Redundant AC power supply.
	c. Two 10/100 Ethernet ports
	d. Virtual Server Platform.

	2. Trunk Configuration
	a. System shall include all product licenses and components to support:
	1) SIP Trunks and / or  24 enhanced channel T-1


	3. End Points
	a. Voice/Fax Network Module. (Coordinate necessary interface with Owner; dependent to Telephone/CSU/DSU system requirements.)
	b. FXS / FXO card and/or Compatible with T.38 fax protocol
	c. Analog to IP Telephone Adaptor
	d. IP Handsets
	e. IP soft phones


	C. UNIFIED COMMUNICATION SERVER
	1. Must Provide Call Processing and Unified Messaging features as outlined in Section 1.8.
	2. Networking capability of the system shall provide a fully integrated seamless interface between two or more systems at multiple locations such that functionality of the entire system appears to be one.
	3. Provide quantity hardware and software as required to accommodate all features and requirements as indicated. System
	a. Hardware
	1) Communications Servers – Hardware must support up to 100 users



	D. CALL DETAIL OUTPUT
	1. The system must store call detail records (CDR) in an open standard format. Reports may be generated on a networked call accounting software package.  Reports shall list the following information for each call:
	2. Station number of calling station
	3. Number dialed
	4. Stat time of call
	5. Elapsed time of call
	6. Cost of call (if desired)
	7. Number from which outside call originated, using caller ID
	8. The system must be capable of reporting long distance (toll) calls as a selectable defined parameter.Source quality control.


	2.3 IP ENDPOINTS
	A. Lync Client
	1. Provide headsets for use with PC client software
	2. Headsets to be Plantronics Voyager Legend or approved equal by Jabra.
	3. Provide quantity of 60 and as Unit Price

	B. PC Software Attendant Console
	1. Support for 100 queues with prioritization
	2. Operator queue assignment and custom Queue operator views
	3. Queue salutations and different music in different queues.
	4. Active Directory, Cisco Unified Communications Manager or iPlanet directory integration
	a. Data must synchronize directly with the Attendant Console

	5. Personal directory groups
	6. Presence integration
	a. Operators can view each contact's Cisco Unified Presence status directly from the Attendant Console directory. This feature allows operators to manage calls efficiently because they can easily see whether a particular contact is available to take a...
	b. Microsoft OCS 2007 and Microsoft Lync are also supported presence sources in the Attendant Console directory.

	7. Operator handset ringing
	a. When a call comes into a queue configured with operator handset ringing, the call is sent directly to the handset of the operator logged into that queue for the longest duration. This feature enables operators to answer the call from a wireless hea...

	8. Transfer reversion (call recall)
	a. This feature allows a transferred call to revert back to the operator so that it can be answered and then transferred to a new destination.

	9. Call park
	a. With call park, the operator can place a caller on hold while announcing that a call is on hold and waiting for a particular person or group. The call can be answered from any phone by dialing the park extension.

	10. Call park recall
	a. If a parked call is not answered, this feature allows that call to revert back to the operator so that it can be transferred to a new destination.

	11. Call toggle
	a. Call toggle allows the operator to shift between callers.

	12. Conference
	a. The conference feature allows the operator to provide a third-party conference call.

	13. Emergency Mode switch
	a. This feature provides a manual switch within the application that redirects all calls to another destination in emergencies to alert callers that an emergency such as a snow storm has occurred, and therefore the business is closed until further not...

	14. Night service
	a. You can define working hours on the Cisco Unified Attendant Console Premium Edition server, and automatically route calls to an answering service or voicemail system to alert the callers that it is after hours and the business is closed.

	15. Cisco Unified Attendant Console Enterprise Edition or approved equal

	C. Type A
	1. Single Line.
	2. 192 x 64 Pixel Monochrome display.
	3. Speakerphone.
	4. Volume Control.
	5. 4 programmable feature keys
	6. SCCP and SIP protocol support.
	7. Supports PoE.
	8. Cisco 7906G or approved equal
	9. Quantity – 2 with Wall Mount Kit

	D. Type B
	1. Two Line.
	2. Monochrome display.
	3. Full Duplex speakerphone with Echo Cancellation.
	4. Volume Control.
	5. Headset Port.
	6. 320 x 222 Pixel Monochrome display
	7. SCCP, SIP and MGCP protocol support.
	8. Supports PoE.
	9. Integrated 10/100 Ethernet Switch.
	10. Cisco 7942G or approved equal
	11. Provide quantity of five (5).

	E. Type C
	1. Six Line.
	2. Monochrome display.
	3. Full Duplex speakerphone with Echo Cancellation.
	4. Volume Control.
	5. Headset Port.
	6. 320 x 222 Pixel Monochrome display
	7. SCCP, SIP and MGCP protocol support.
	8. Supports PoE.
	9. Integrated 10/100 Ethernet Switch.
	10. Cisco model 7962G or approved equal
	11. Provide quantity of four (4)

	F. Type D
	1. Conference Phone
	a. Support for Extensible Markup Language (XML) services
	b. G.722 wideband codec
	c. Utilizes IEEE 803.af PoE Class 3 or can be powered locally with a power supply.
	d. Support for optional external microphone kit
	e. Support for a third-party lapel microphone kit

	2. Cisco model 7937G or approved equal
	a. Provide four (4)

	3. Cisco model CP-7937-MIC-KIT - External Microphone Kit -
	a. Provide four (4)


	G. Type E
	1. 802.11. Wireless phone
	2. Cisco Model 7926G or approved equal
	a. Provide quantity two (2) each with extended battery and holster.


	H. Additional Phone Equipment:
	1. Include all necessary licenses.
	2. Wall Mount kits where required

	I. Other requirements:
	1. Provide telephone line cords of 10 feet (minimum) for each desk type telephone set.  Coordinate color with Owner before ordering.
	2. All telephone set equipment shall be hearing aid compatible.
	3. Provide necessary patch/cross-connect cables to activate all installed equipment.
	4. Provide labels for identification clearly typewritten at all designated points.
	5. Provide one wall-mount telephone outlet and single line wall-mount telephone for testing and emergency use.  Restrict this telephone from long distance dialing capability in programming.
	6. Label all telephone set with extension number, C.O. line appearances, feature key descriptions, and other designations as requested by the Owner.
	7. IP based handsets are to include Category 5e patch cables for connection at the faceplate (10 foot) and IDF/MDF (3 to 7 foot).    Provide unique identifying label on each end of every patch cable.  Approve label with Owner prior to installation.


	2.4 CROSS-CONNECT TERMINATIONS
	A. Voice backbone terminations at the MC or telephone backboard:
	1. Unless otherwise indicated, provide wall-mount AT&T Model 110 type termination system for telephone system equipment cabling. Locate termination system on the plywood backboard next to voice backbone terminations as indicated. Include manufacturer ...
	2. Cross-connect all necessary telephone system ports providing a complete and functional system as indicated.


	2.5 HARDWARE, CABLE ASSEMBLIES, AND ACCESSORIES
	A. Labels:
	1. Labels shall have a clear background and black print.  Labels should be as manufactured by Brady or Panduit.  110 style or 66 style cross connects shall use designation strips as designed by the manufacturer.

	B. System components shall be tested and listed by one or more United States NRTL.


	PART 3 -  Execution
	3.1 General
	A. This Section is designed to provide the vendor with a standard of quality and functionality for the installation of the VoIP telephone system.  Not all procedures may be necessary for the installation of this Project as well as not all necessary sp...
	B. Project Conditions
	1. Environmental Limitations: Do not deliver or install cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy level...
	2. Do not deliver or install product(s) in conditions that jeopardize the performance or manufacturer life expectancy and service life of the product.
	3. Delivery, Storage and Handling
	a. Store materials in conditions endorsed by the product manufacturer.


	C. Compliance
	1. Comply with NECA 1.


	3.2 Installation
	A. Provide all systems as indicated.
	B. Connect CO lines as specified.
	C. Arrange for and conduct a meeting with the Owner and Architect/Engineer to discuss all possible system features and programming.
	D. Provide all system features as indicated.
	E. Locate system equipment as indicated.
	F. Provide the system equipment cabling and cross connection for maximum port capacity.
	G. Provide all necessary and required termination hardware.
	H. Provide proper strain relief at all cabling connection points.
	I. Form all cabling used in assembling backboards, racks, or cabinets into harnesses.  Bundle and comb straight harnessed cables.  Provide each cable that breaks out from the harness for termination with specified service loop while taking care not to...
	J. Provide all miscellaneous and ancillary material for a complete and operational system as indicated whether or not specifically enumerated herein.
	K. Connect the system to the cabling infrastructure.
	L. Connect the system to the intercommunications/paging system.
	M. Provide LEC interface cable with sufficient length, size, and connector to connect the incoming LEC Central Office trunks to the system.
	N. Provide type and quantity of telephone sets as indicated.
	O. Provide type and quantity of attendant consoles as indicated.
	P. Provide all other telephone devices as specified.

	3.3 instruction
	A. User training and setup:
	1. Select location(s) at the Project site approved by the Owner to conduct user- training classes as indicated.
	2. Provide user training as indicated.
	3. Provide necessary user manuals to all trainees.Field Quality Control


	3.4 TESTING AND DOCUMENTATION
	A. Test all system components for complete functionality as indicated and as instructed by the manufacturer.
	1. Test all extensions
	2. Ensure system programming is per direction from the Owner and Consultant.
	3. With VoIP installations, ensure proper QoS has been applied
	4. Ensure all cross connects and patch cables are properly labeled.

	B. Provide documentation as specified.
	C. The Owner reserves the right to have a representative present during testing procedures.  Verification testing of copper and fiber may be performed at or near Project completion by the Consultant for quality assurance.

	3.5 project record documents
	A. Provide the following additional information in the Operation and Maintenance Manuals.
	1. Full set of manufacturer’s Installation and Maintenance Manuals for each system provided.
	2. Full set of software programming records to include as a minimum:
	a. Each extension with room number, staff member, class of service, telephone type, line appearances, restrictions, etc.
	b. Each CO line with line type, RJ position, routing, and system usage.
	c. Additional information as considered normal and customary by the manufacturer.





	28 13 01.00 - Security Access Control System
	PART 1 -  GENERAL
	1.1 Submittals
	A. Product Data Submittal
	1. Manufacturer datasheets for each system component
	2. Bill of Materials (BOM) List

	B. Shop Drawing Submittal
	1. Plan Drawing(s)
	a. Depicting the location of all devices and major equipment locations on the project site, coordinated with work of related sections.

	2. System Diagram(s).
	a. Depicting the interconnecting cabling between system equipment located at different locations at the project site.

	3. Panel Board Elevations
	a. Depicting system equipment drawn to scale, including cabling paths and support products and methods.
	b. Location of products shall be shown coordinated with work of other Sections.

	4. Equipment Rack Elevations
	a. Scaled
	b. Depicting the locations of all system products installed within the rack, coordinated with work of other sections, as applicable.


	C. Training Plan Submittal
	D. Closeout Submittal

	1.2 Summary
	A. Related Sections
	1. All Division 27 and 28 Sections
	2. Technology Series Drawings


	1.3 Quality Assurance
	A. The contractor providing work of this section shall be engaged in the full-time business of providing integrated security systems of the type and scale of system specified herein.
	B. The contractor shall have been in the full-time business of providing like systems for the last contiguous (60) months.   Contractor shall have completed not less the (6) systems of similar size, scope and complexity within the last 12 calendar mon...
	C. Programming of the system shall be performed by individuals that are manufacturer certified and fluent in both the software and hardware used to build the system.
	1. Each individual shall possess a comprehensive knowledge of the programming options available and have no less than (2) years of actual programming experience for systems of this type.


	1.4 System Description
	A. General
	1. The system shall be constructed of products from one or more manufacturers that are designed by the manufacturer to integrate and interoperate with one another to the degree necessary to achieve compliance with these specifications.
	2. The system shall achieve integrated Access control and Intrusion detection functionality within a single unified software user interface solution.   Intrusion detection alarms and Access control events shall be related to one another via relational...
	3.
	4. The system shall be a modular networkable system that is capable of handling large corporate enterprise(s), public safety/service organizations and institutions.   The system shall be capable supporting (50) or more remote sites and (5000) or more ...
	5. The system shall be capable of and enabled to communicate across a LAN and WAN for both fundamental and administrative functions.
	6. The system shall allow upgrades of both hardware and software seamlessly without the loss of database, system configuration, and historical data.
	7. The system shall feature integrated user interface maps that enable viewing of system status and control of devices (end points), e.g. doors.



	PART 2 -  Products
	2.1 Manufacturers
	A. This specification, the functionality, the products and the system capabilities that are represented herein are based upon capabilities achievable through integration of products from a variety of listed product manufacturers.    It is however the ...
	B. Commercial Security Products from the following manufacturers will be considered acceptable
	1. Access Control System
	a. AMAG
	b. Honeywell (ProWatch)
	c. Kantech
	d. Lenel (On Guard)
	e. Software House
	f. S2

	2. ACS Server (hardware)
	a. Dell
	b. HP
	c. Seneca

	3. Switches
	a. Extreme Networks
	b. Dell
	c. HP(Aruba Networks)
	d. Cisco

	4. Accessories
	a. Altronix
	b. Life Safety Power


	C. Latest Version
	1. Software supplied shall be the latest and most up-to-date official-release shipping version shipping at the time of acceptance.
	2. Hardware supplied shall be the latest and most up-to-date shipping version available at the time of installation, complete with the most current official-release firmware.


	2.2 access control system
	1. The system shall include alarm monitoring, video imaging and credential badging.
	2. Authentication device control modules throughout the installation shall communicate with the system server using IP based communications.
	3. The system shall feature a distributed software and hardware architecture.
	4. The architecture shall place key access decisions, event/action processing, and alarm monitoring functions within the controllers.
	5. Controllers shall operate independently of the host server for extended periods of time in the event communications with the host server is temporarily lost.
	6. Communications between the server/workstations, controllers, and other system hardware shall be via the Security Management System server software.
	7. Hardware shall include upgradable flash memory designed to enable firmware updates via network communications.
	8. The system shall feature supervised and non-supervised alarm point monitoring.
	9. Manual or automatic arming or disarming alarm points shall be achievable through the creation of schedules by time of day, day of the week, and date.
	B. Database partitioning shall be provided to achieve an administrative option that allows restrictive access to sensitive information by user ID.

	2.3 Computers, Monitors and Accessories
	A. General
	1. All supplied computers (Servers, Workstations, etc.…) and peripherals (monitors etc.…) shall meet or exceed software manufacturers’ recommendations for running the software and operating the specified system.
	a. Computers that meet the Access Control manufacturer’s “minimum” computer requirements are not acceptable.

	2. Computers shall be furnished fully loaded and configured with operating system software client user licenses necessary to allow the system to operate capacity.    The operating system and database software shall be the latest version supported by t...

	B. Server Computers
	1. Provide minimum (1) dedicated rack mount server-class computer to run the Access control sever software.
	a.

	2. Provide (1) rack mount LCD monitor (17”-class minimum), plus rack mount computer keyboard and mouse drawer system.
	a.

	3. Provide servers with operating system, database software and sufficient Client Access Licenses and other applicable licensing to ensure that full operation of the system, and concurrent access by all access control client software computers.

	C. Work Station Computers
	1. Provide software and install it on  work station computers, that shall be owner furnished or designated.  The software shall also be compatible with Mac OS or the Mac OS Microsoft OS simulation.


	2.4 Badge / credential
	A. Supply 300 proximity type personnel authentication credentials
	1. Compatible with system being provided in this project
	2.


	2.5 door hardware (COORDINATE WITH architectural hardware specifications and schedule)
	A. Coordinate with the published door hardware schedule and specifications to assure no duplication in the provision of components required for fully functioning access control and door hardware.
	1. This includes but is not limited to:
	a. Door locking device
	b. Door locking device power supply(s)
	c. Authentication devices
	1) Integral within the door hardware being provided
	2) Type of device being provided to assure interchangeable with the access control system provided

	d. Door status device
	1) Integral with the door hardware being provided
	2) Assurance with the specified capabilities of the access control and intrusion alarm system(s)

	e. Request to exit (REX) device
	1) Integral within the door hardware being provided
	2) Type of device being provided to assure interchangeable with the access control system provided


	2. Where these devices are provided in the architectural door hardware specification, the contractor shall integrate them into the access control system.
	a. This includes but is not limited to:
	1) Connection to the access control panel(s)
	2) Provision of cabling between the door hardware termination point and the access control panel(s)




	2.6 Authentication Devices
	A. Card Readers (Provide if not integral with architectural door hardware)
	1. Multi-technology reader.  Shall comply with and have supplied support for:
	a. Open Supervised Device Protocol (OSPD) via RS485
	b. UL294/cUL (US)
	c. FIPS201 Transparent FASC-N Reader
	d. Secure Identity Object™ (SIO) on iCLASS Seos, iCLASS SE/SR, MIFARE DESFire EV1 and MIFARE Classic
	e.  MIFARE Classic and MIFARE DESFire EV1 custom data models
	f. ISO14443A (MIFARE) CSN, ISO14443B CSN, ISO15693 CSN
	g. FeliCa™4 CSN, CEPAS4 CSN or CAN

	2. Field updatable design with support for adding more protocols via flash firmware upgrades.
	3. Indoor and Outdoor rated.
	4. Weather proof design.
	5. Secure encrypted transmission of card data.
	6. Mullion and single-gang box mounting styles.
	a. Use mullion mount readers wherever indicated on the drawings or readers are installed on door frames.



	2.7 Door Hardware (see architectural door hardware schedule)
	A. Door Status Switches (Provide if not integral with architectural door hardware)
	1. Two-piece design
	2. Designed for concealed installation
	3. Rare-earth magnet switch trigger
	4. Double Pull Double Throw (DPDT) contacts

	B. Request to Exit (REX) sensor (Provide if not integral with architectural door hardware)
	1. Passive Infrared (PIR) motion sensing type
	2. Adjustable time
	3. Variable coverage angle


	2.8 Cable
	A. General
	1. Supply cable that meets or exceeds the technical requirements of the components being interconnected suitable for the length and signal type and communication speed carried.
	2. Supply cable of sufficient gauge to ensure that connected components receive adequate voltage, power and signal integrity to ensure reliable operation of the system.
	3. Supply shielded version of cable for interconnection of system components that require such for proper operation.
	4. Safety listed by a nationally recognized safety testing laboratory (UL or equivalent)
	5. Code compliant for its purpose, location and method of installation.
	a. For example, plenum rated cable shall be installed in plenum environments.

	6. Approved Cable Manufacturers:  West Penn, Belden, CommScope, General Cable Corporation and Windy City Wire.



	PART 3 - Execution
	PART 2 -
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.1 General
	B. Provide labor and all products necessary to render the system(s) complete and working.
	C. In addition to the requirements set forth by these project documents, provide additional work that is reasonable and customary for systems of the type and scope identified herein, as well as additional work recommended to be performed by the produc...
	D. Perform work in a code-compliant manner to the satisfaction of the Authority having jurisdiction.
	E. Perform work according to the highest quality industry standards.

	2.9 Coordination
	A. Refer to project drawings, including but not limited to architectural and electrical drawings for additional details that impact work of this section.
	B. Coordinate adequately with other trades to resolve conflicts.
	C. Review in detail the cabling pathway requirements for this system against the pathways indicated on the drawings.
	1. Review pathways with the pathway system provider.
	2. Take timely and proactive action to ensure that the pathway system is installed accurately and sufficiently supports this system.

	D. Review existing conditions (where applicable).
	E. Provide qualified representation at project meetings to ensure that work of this section is adequately represented in the project schedule and that work is coordinated with other trades.
	F. Coordinate with the Owner’s designated IT and security representative(s):
	1. Sufficiently early in the project so to negate negative impact on the project schedule and allow for timely completion of work.
	2. For the assignment of IP addresses and device naming conventions
	3. Communicate network configuration parameters material to the successful implementation of this system.


	2.10 Installation
	A. General
	1. Install products in accordance these project documents and with product manufacturer’s published installation instructions.

	B. Authentication Devices
	1. Coordinate with door hardware schedule and specifications.
	2. Install authentication devices (e.g. card readers, keypads etc...) at the locations and height(s) designated on the drawings.
	3. Install devices flat, plumb and level.

	C. Door Controllers, Reader and I/O Modules
	1. Install door controllers, reader and input/output modules in designated rooms as indicated on the drawings.
	2. Equipment shall be mounted within approved communications rooms except where otherwise indicated on the drawings.
	3. Equipment shall be mounted to plywood backboards installed over the finished walls within the rooms.
	4. Where specific wall locations are indicated on the drawings, use these locations.
	a. Where specific locations are not identified, review and coordinate mounting locations with the Owner’s representative and other trades that also have work in the space.


	D. Power Supplies
	1. Supply and install power supplies of adequate capacity to allow for full rated operation of all system equipment.
	2. Install and Provide power supplies for door hardware,controllers and other equipment within designated/approved rooms.
	3. Connect power supplies to AC power.

	E. Equipment Racks
	1. Secure equipment within racks using approved rack-mounting products.
	2. Utilize manufacturer accessory rack mounts where available;
	a. Utilize custom fabricated product-specific rack mounts for other equipment.
	b. Open shelves shall not be permitted for equipment mounting except where expressly specified, detailed or otherwise approved by the Designer.

	3. Securely attach non-portable racks to the building floor or other approved structure.
	a. Racks that require movement for equipment installation or service shall be secured using such means that allow the rack to be deliberately moved to achieve this objective.   Review proposed mounting with the Designer.

	4. Internal Cabling
	a. Neatly route and support cables level and plumb.
	b. Bundle and route cables of different signal types independently.
	c. Use removable Velcro-like wire ties for bundling of cables.  Do not use standard wire ties.
	d. Route vertical runs of cables along the sides of the rack.
	e. Support horizontal runs of cables using horizontal support bars.
	f. Fan cables to equipment neatly between horizontal lacing bars and equipment.
	g. Provide a service loop of adequate length between lacing bars equipment so as permit ease of installation and service access to equipment.
	h. Ensure that cable connections are not subjected to any stress of strain at the point of termination during idle installation or routine servicing of system equipment.

	5. Filler Panels
	a. Install solid and vent-type filler panels in all unused spaces of equipment racks.    Use combinations that ensure adequate cooling of installed product.

	6. Power Distribution
	a. Install AC power distribution sufficient to serve all housed equipment.
	b. Connect power distribution equipment to local area AC power, utilizing the services of a licensed electrician where required by code.
	c. Provide a minimum of 20% spare outlets within each rack to accommodate future equipment.


	F. Cabling
	1. Install cabling that meets or exceeds the technical requirements of the components being interconnected suitable for the length and signal type carried.
	2. Install cable of sufficient gauge to ensure that connected components receive adequate power, voltage and signal integrity to ensure reliable operation.
	3. Install shielded cable for interconnection of system components that require such for proper operation.
	4. Neatly dress and support all cables.
	5. Take precautions to avoid damage to cable during installation, and to protect cables from damage after installation.   Avoid cable bends and pulling tensions that are outside the manufacturer’s recommended limits.
	6. Maintain adequate separation of cables from sources of ingress interference that could negatively impact the performance of this system.
	7. Utilize approved pathway products for supporting, securing and protecting cables.   Ensure that horizontal cable runs are supported at increments not exceeding 48-inch.
	8. Route cables in dedicated pathways, separated from cables serving other systems.
	9. Label each end of each cable.
	10. Use cable pulling compound/lubricant where necessary.   Use only non-hardening compounds that do not deteriorate cable conductors, insulation or pathway components.

	G. Grounding
	1. Ground products in accordance with industry standards, the NEC and in accordance with additional codes applicable at the project site.
	2. Provide special grounding in accordance with referenced standards.

	H. Labeling
	1. Uniquely label the ends of every cable in the system using permanent computer generated self-laminating wrap-around cable labels.
	2. Labels shall be clearly legible, using dark-black bold-type fonts.
	3. Record actual label nomenclature on the as-built drawings.
	4. Concealed Equipment
	a. Identify the location of concealed equipment (e.g. TVSS devices) above ceilings, in walls, etc… using a labeling schema agreeable to Owner.


	I. AC Power
	1. Provide connection of supplied equipment to source(s) of AC power.
	2. Provide services of licensed professional electrician to perform work required by code and the local jurisdiction to be performed by a licensed electrician.


	2.11 Programming
	A. Perform initial programming of the system to establish fundamental operational parameters; parameters shall represent industry standards for best practice.
	B. Following initial programming, collaborate with the Owner’s designated security representative to formulate specific programming to satisfy Owner’s objectives.   Present baseline programming already in place to the Owner at the start of this collab...
	1. The programmer shall advise the Owner of the fundamental choices that must be made to render the system useful for its intended purpose and shall supply forms which the Owner shall use to aid in making programming influencing decisions.

	C. Access Control
	1. Enter system configuration data necessary to render the system operational and usable to the Owner.
	2. Perform initial data entry and setup user rights into the system
	a. Set up user profiles for up to (10) different user groups that the Owner can use when assigning default access rights to individual users.
	b. Set up profiles for up to (10) discrete time schedules for automatic unlocking/locking of doors.
	c. Perform data entry for the first (100) individuals the Owner intends to issue authentication credentials
	1) While simultaneously training the Owner on how to perform same.
	2) This data shall be used for testing purposes.
	a) Fictitious names may be used if the Owner chooses not to disclose actual individual names.

	3) Data designated as confidential shall be entered by the Owner.

	d. Program the system to achieve a lockdown condition on demand.
	1) Provide access to this feature via lock down buttons identified on the drawings.

	e. Set up quick-access-schedule event program.
	f. Program specific actions to occur to cause specific outcomes
	1) Example given: A door to act as a designated “unlock for the day” as designated by the owner.


	3. Where motorized door operators are connected to the system include programming to restrict operation of the door operator based upon Owner’s security representative criteria and sequence of operation requests.
	4. Program the system to execute email notification to select staff members of conditions that the owner designates.
	a. Example: Notification of doors remaining ajar after prescribed time



	2.12 Testing
	A. General
	1. Conduct a complete inspection and test installed system equipment, inclusive of Owner furnished equipment utilized.
	2. Include testing of interconnected equipment specified in other Divisions or Sections (e.g. Life Safety and Elevators).
	3. Conduct tests recommended by all system equipment manufacturer(s).
	4. Verify alarm condition scenarios perform as programmed
	5. Simulate alarm scenarios and verify each performs as intended by the Owner.
	6. Update program to remediate problems encountered.
	7. Replace malfunctioning and/or damaged items with new product and retest until satisfactory specification compliant conditions are achieved.

	B. Access Control
	1. Lock/Unlock based on credential presented
	2. Lock/unlock based on time schedule
	3. Door status alarm reported correctly on screen
	4. Door status shut not reported
	5. Schedules function as programmed
	6. Special event override works when applied
	7. Entry of credential works for each group applied, based on group access rights.
	8. Exercise each authentication device, status switch, request to exit device and locking mechanism
	9. Verify restoration of normal operation following simulated complete and partial power outage scenarios


	2.13 Acceptance Testing
	A. Acceptance testing shall be conducted after designer receipt and review of the pre-acceptance submittal aka “Sign Off Report”.  Allow (10) business days in the project schedule for the Designer’s review.
	B. Acceptance testing may include, but may not necessarily be limited to:
	1. Visual and mechanical inspections of Contractor’s workmanship.
	2. Inventory of equipment.
	3. Inspection of system components, sub-systems, software, component functionality, etc.
	4. Any other tests or inspections determined necessary by the Designer.

	C. The Contractor shall be onsite in advance of the scheduled acceptance testing time.
	D. Contractor shall have made adequate arrangements for access to all areas of work.
	E. Acceptance Testing will not pass if:
	1. Contractor’s work does not appear to the Designer to be of Professional quality and/or the Contractor has failed to follow clearly established installation requirements.
	2. Detailed as-built drawings are not present on site for review and/or are found to be incomplete or inaccurate.
	3. More than one cable inspected is found to be missing required labels or if more than one cable is verified to be inaccurately recorded on the as-built drawings.
	4. Installed equipment does not match the equipment specified and/or reviewed by the Designer (in writing) during the course of the project.
	5. More than one piece of equipment, cable, connector, circuit, etc. fails to pass any test performed upon it by the Designer.
	6. Any substantive specification or workmanship issue judged by the Designer to be of material importance to the long-term usability, safety, professional appearance, or service and maintainability of the Contractor’s work; any material deviation from...
	7. Terminations of connectors ruled to be below the highest quality industry standards.

	F. The Contractor’s staff may, if permitted by the Designer, undertake very minor corrections of encountered problems while acceptance testing continues provided that such corrective action does not in any way impede Acceptance Testing progress.

	2.14 Special Requirements
	A. Software Assurance
	1. Contractor shall supply and install software patches or upgrades that are made available from the software manufacture for the first 365 calendar days following final acceptance of the system.
	a. Such upgrades shall be coordinated with the Owner and undertaken only after discussion with and approval of the Owner’s designated representative.



	2.15 Training
	A. Train Owner's designated personnel on the procedures and schedules involved in daily use of the system, administration, troubleshooting, and preventative maintenance.
	B. Provide advanced and detailed technical and administrative training (to the level desired by Owner’s Security and IT) personnel covering advanced software and hardware configuration and administrative aspects of the system.
	C. Provide not less than  hours of dedicated training on the system, not exceeding (8) independent trips to the project site.
	D. A detailed training agenda shall be worked out with the Owner’s security representative in advance of conducting the formal training intended by this section.
	E. Time spent by the contractor discussing the system prior to 100% completion, and without an agreed upon clear training agenda shall not be considered training as intended by these specifications.
	F. Training shall be conducted by factory trained and certified individuals fluent with the hardware and software used to make up the system.
	G. Schedule training with Owner at least (14) days in advance each training session.



	28 16 01.00 - Intrusion Detection Alarm System
	PART 1 -  GENERAL
	1.1 Submittals
	A. Product Data Submittal
	1. Manufacturer datasheets for each system component
	2. Bill of Materials (BOM) List

	B. Shop Drawing Submittal
	1. Plan Drawing(s)
	a. Depicting the location of all devices and major equipment locations on the project site, coordinated with work of related sections.

	2. System Diagram(s).
	a. Depicting the interconnecting cabling between system equipment located at different locations at the project site.

	3. Panel Board Elevations
	a. Depicting system equipment drawn to scale, including cabling paths and support products and methods.
	b. Location of products shall be shown coordinated with work of other Sections.


	C. Training Plan Submittal
	D. Closeout Submittal

	1.2 Quality Assurance
	A. The contractor providing work of this section shall be engaged in the full-time business of providing integrated security systems of the type and scale of system specified herein.
	B. The contractor shall have been in the full-time business of providing like systems for the last contiguous (60) months.   Contractor shall have completed not less the (6) systems of similar size, scope and complexity within the last 12 calendar mon...
	C. Programming of the system shall be performed by individuals that are manufacturer certified and fluent in both the software and hardware used to build the system.
	1. Each individual shall possess a comprehensive knowledge of the programming options available and have no less than (2) years of actual programming experience for systems of this type.


	1.3 System Description
	A. General
	1. The system shall be constructed of products from one or more manufacturers that are designed by the manufacturer to integrate and interoperate with one another to the degree necessary to achieve compliance with these specifications.
	2. The system shall achieve a complete system for intrusion detection and alarm notification.
	3. The system shall include connection of remote devices to manufacturer’s specifications.
	4. The system shall achieve integrated Intrusion detection and Access control functionality within a single unified software user interface solution.   Intrusion detection alarms and Access control events shall be related to one another via relational...
	5. Major products included as work of this section include, but are not limited to:
	a. Control Panel(s)
	b. User Interface
	c. Logic System
	d. Infrastructure
	e. Remote Devices and Sensors




	PART 2 -  PRODUCTS
	2.1 Manufacturers
	A. This specification, the functionality, the products and the system capabilities that are represented herein are based upon capabilities achievable through integration of products from a variety of listed product manufacturers.    It is however the ...
	B. Commercial Security Products from the following manufacturers will be considered acceptable
	1. Intrusion Detection System
	a. Honeywell
	b. DSC
	c. Bosch

	2. Accessories
	a. Altronix
	b. Life Safety Power


	C. Latest Version
	1. Software supplied shall be the latest and most up-to-date official-release version shipping at the time of acceptance.
	2. Hardware supplied shall be the latest and most up-to-date shipping version available at the time of installation, complete with the most current official-release firmware.

	D. Control Panel
	1. Physical
	a. Enclosure
	1) The Control Panel shall be enclosed in a metal cabinet, suitable for wall mounting.

	b.  Electrical Power Requirements
	1) System Power – The Fire and Burglary Alarm System shall operate using standard 120 volts AC, 60 Hz power.
	2) Backup Battery – A rechargeable 12 VDC, backup battery shall be provided. The battery shall be rated for (24) hours of operation in case of a power failure.
	3) Fusing – The battery input, auxiliary, and bell outputs shall be protected using PTC circuit breakers. All outputs shall be power limited.


	2. System Performance
	a. The control panel shall be a UL listed commercial burglary control panel that supports up to  zones using basic hardwired, polling loop, and/or wireless zones.
	b. It shall also provide supervision of the bell output, RF receivers, and relay modules.
	c. In addition, the control shall provide the ability to schedule time-driven events and allow certain operations to be automated by pressing a single button.
	d. Basic Hardwired Zones - The control panel shall provide (9) hardwire zones with the following characteristics:
	1) EOLR supervision: Shall support N.O. or N.C. sensors.
	2) Individually assignable to one of the available partitions.

	e. Optional Expansion Zones
	1) Polling Loop Expansion – The control shall support up to  additional hardwire zones using a built-in polling (multiplex) loop interface.  The polling loop shall provide power and data to remote point modules, and constantly monitor the status of al...
	a) Individually assignable to one of the available partitions.
	b) Supervised by the control panel.
	c) Each RPM (Remote Point Module) shall be tamper protected.

	2) Wireless Expansion – The control shall support up to 128 wireless zones using an RF receiver.  Wireless zones shall have the following characteristics:
	a) Supervised by control panel for check-in signals.
	b) Tamper-protection for supervised zones.
	c) Individually assignable to one of the available partitions.
	d) Supports wireless devices listed for Commercial Burglary using the RF Receiver.


	f. Partitions – The control shall provide the ability to operate  separate areas, each functioning as if it had its own control.  Partitioning features shall include:
	1) A Common Lobby partition, which can be programmed to perform the following functions:
	2) Arms automatically when the last partition that shares the common lobby is armed.
	3) Disarms when the first partition that shares the common lobby is disarmed.
	4) A Master partition, used strictly to assign keypads for the purpose of viewing the status of all partitions at the same time (master keypads).
	a) Assignable by zone.
	b) Assignable by keypad.
	c) Assignable by relay to one or all partitions.
	d) Certain system options selectable by partition, such as entry/exit delay and subscriber account number.


	g. User Codes – The control shall accommodate  user codes, all of which can operate one or all partitions.  Certain characteristics must be assignable to each user code, as follows:
	1) Authority level (Master, Manager, or several other Operator levels).  Each User Code (other than the installer code) shall be capable of being assigned the same or a different authority level for each partition that it will operate.
	2) Opening/Closing central station reporting option.
	3) Specific partitions that the code can operate.
	4) Global arming capability (ability to arm all partitions the code has access to in one command).
	5) Use of an RF (button) to arm and disarm the system (RF key must first be enrolled into the system).

	h. Keypad/Annunciator – The control shall accommodate up to  keypads or six  touch-screen (i.e., advanced user interface) keypads. The keypads shall be capable of the following:
	1) Performing all system arming functions.
	2) Being assigned to any partition.
	3) Providing four programmable single-button function keys, which can be used for:
	a) Panic Functions –activated by wired and wireless keypads; reported separately by partition.


	i. Event Log – The System shall maintain a log of different event types (enabled in programming).  The event log shall provide the following characteristics:
	1) Viewable at the keypad or through the use of software.

	j. Scheduling - Provides the following scheduling capabilities:
	1) Open/close schedules (for control of arming/disarming and reporting).
	2) Holiday schedules (allows different time windows for open/close schedules).
	3) Timed events (for activation of relays, auto-bypassing and un-bypassing, auto-arming and disarming, etc.).
	4) Access schedules (for limiting system access to users by time)
	5) Automatic adjustment for daylight savings time.

	k. Communication Features - Supports 1 of the following formats and features for the primary and secondary central station receivers:
	1) Formats
	a) Contact ID.
	b) Bosch Conettix

	2) Backup reporting – The system shall support backup reporting via the following:
	a) Secondary phone number.
	b) Cellular
	c) IP


	l. Cross-Zoning Capability - Helps prevent false alarms by preventing a zone from going into alarm unless its cross-zone is also faulted within 5 minutes.
	m. Exit Error False Alarm Prevention Feature – The System shall be capable of differentiating between an actual alarm and an alarm caused by leaving an entry/exit door open.  If not subsequently disarmed, the control panel shall:
	1) Bypass the faulted E/E zone(s) and/or interior zones and arm the system.
	2) Generate an Exit Error report by user and by zone so the central station knows it was an exit alarm and who caused it.

	n. Programming - The Control shall be capable of being programmed locally or remotely via software and shall be capable of:
	1) Uploading and downloading all programming information.
	2) Uploading and displaying firmware revision levels from the control panel.

	o. Optional Output Relays - A total of 96 relay outputs shall be accommodated using any combination of polling loop relay modules. Each relay module shall provide four (4) Form C (normally open and normally closed) relays for general-purpose use or tw...
	1) Programmed to activate in response to system events.
	2) Programmed to activate using time intervals.
	3) Activated manually.
	4) Assigned an alpha descriptor.
	5) Used for Class B, Style-Y supervised bell outputs.

	p.  Optional LED Annunciator – The control shall support annunciators which are capable of:
	1) Visually identifying a zone or point that is in alarm or trouble.
	2) Programmable for system silence/reset.
	3) Supporting up to 96 LEDs in one system.
	4) Supporting an optional key-switch, for UL listed Silence and Reset capability.

	q. Integrated Access Control – The control shall be capable of the following:
	1) Providing a command that activates relays to allow access doors to open (e.g., lobby door), lights to be turned on or off, etc.
	2) Assigning any number of access control relays to each partition (up to 96 for the system).




	2.2 DEVICES
	A. Motion Detector
	1. Surface Mount
	a. Provide as indicated on drawings or suited to the install application
	b. Dual Technology – Passive Infra-Red and Ultra-Sonic sensing
	c. ABS plastic housing for superior shock and impact protection.
	d. Wide and long detection coverage with look-down zone for coverage range protection.
	e. Anti-Masking Technology
	f. Motion detectors mount on walls or in corners depending on installation.

	2. Ceiling Mount
	a. Provide as indicated on drawings or suited to the install application
	b. Dual Technology – Passive Infra-Red and Ultra-Sonic sensing
	c. Provides 360-degree detection pattern
	d. ABS low-profile plastic housing for superior shock and impact protection.
	e. Anti-Masking Technology
	f. Motion detectors mount on ceiling depending on installation.


	B. Recessed Door Contacts
	1. Double Pull Double Throw Operation (DPDT)
	2. Uses industry standard mounting dimensions
	3. Suitable for Indoor/Outdoor use
	4. Epoxy sealed for protection from moisture and corrosion
	5. UL/cULus Listed

	C. Surface Mount Garage Door Contacts
	1. Defeat-resistant from external magnetic tampering
	2. Includes tamper switch to notify of removal
	3. Uses industry standard mounting dimensions
	4. Suitable for Indoor/Outdoor use
	5. Epoxy sealed for protection from moisture and corrosion
	6. 3 ft stainless steel armored cable
	7. UL/cULus Listed

	D. Glass Break Sensors
	1. Flush mount design
	2. 25’ foot omnidirectional range
	3. Adjustable Sensitivity to match room acoustics
	a. Utilize a Glass Break Simulator to test

	4. False alarm immunity
	5. UL/cULus Listed

	E. Siren
	1. Flush mount design
	2. 106dB @ 1Meter dual siren output
	3. Corner or ceiling mount
	4. Rated for the environment in which its installed
	5. UL/cULus Listed

	F. Hold Up Switches (Panic Buttons)
	1. Silent Operation
	2. Double Pull Double Throw Operation (DPDT)
	3. Fully Supervised
	4. Selectable latching or momentary
	5. Reset key required for reset of alarm

	G. Keypad
	1. Compact size
	2. Portrait style
	3. Tamper for supervision
	4. Displays three-digit zone numbers
	5. Piezo electric sounder with audible beeps to indicate:
	a. System status
	b. Entry/exit delay
	c. Other alarm situations

	6. Fully programmable function keys
	7. Single-button function keys for quick operation
	8. System functions are clearly labeled on the front plastic


	2.3 Cable
	A. General
	1. Supply cable that meets or exceeds the technical requirements of the components being interconnected suitable for the length and signal type and communication speed carried.
	2. Supply cable of sufficient gauge to ensure that connected components receive adequate voltage, power and signal integrity to ensure reliable operation of the system.
	3. Supply shielded version of cable for interconnection of system components that require such for proper operation.
	4. Safety listed by a nationally recognized safety testing laboratory (UL or equivalent)
	5. Code compliant for its purpose, location and method of installation.
	a. For example, plenum rated cable shall be installed in plenum environments.

	6. Approved Cable Manufacturers:  West Penn, Belden, CommScope, General Cable Corporation and Windy City Wire.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Submission of a proposal confirms that the Contract Documents and site conditions are accepted without qualifications unless exceptions are specifically noted.
	B. The site shall be visited on a regular basis to appraise ongoing progress of other trades and contracts, make allowances for all ongoing work, and coordinate the requirements of this contract in a timely manner.

	3.2 INSTALLATION
	A. The System shall be installed and tested in accordance with the Manufacturer’s Installation instructions. The following conditions are applicable:
	1. In order to ensure a complete, functional System, for bidding purposes, where information is not available from the Owner upon request, the worst case condition shall be assumed.
	2. Interfaces shall be coordinated with the Owner’s representative, where appropriate.
	3. All necessary backboxes, pull boxes, connectors, supports, conduit, cable, and wire shall be furnished and installed to provide a complete and reliable System installation. Exact location of all boxes, conduit, and wiring runs shall be presented to...
	4. All conduit, cable, and wire shall be installed parallel and square with building lines, including raised floor areas.  Conduit fill shall not exceed forty percent (40%). All wires shall be gathered and tied up to create an orderly installation.

	B. TESTING AND CERTIFICATION
	1. The Contractor shall demonstrate the functionality of the System upon completion of installation, documenting the result of all tests and providing these results to the Owner. The System shall be tested in accordance with the following:
	a. The Contractor shall conduct a complete inspection and test of all installed equipment. This includes testing and verifying connection to equipment of other Divisions.
	b. The Contractor shall provide staff to test all devices and all operational features of the System for witness by the Owner’s representative and the Authority having jurisdiction. The Contractor shall provide two-way radio communications to assist i...
	c. The testing and certification shall take place as follows:
	1) System shall be tested in conjunction with the manufacturer’s representative.
	2) All deficiencies noted in the above test shall be corrected.
	3) Test results shall be submitted to the consultant or owner’s representative.
	4) System test witnessed by owner’s representative and correction of any deficiencies noted.
	5) The owner’s representative shall accept the System.
	6) System test shall be witnessed by the Authority having Jurisdiction, and any deficiencies that are noted shall be corrected.

	d. A letter of certification shall be provided to indicate that the tests have been performed and all devices are operational.





	28 46 21.11 - Digital, Addressable Fire Alarm System
	PART 1 -  GENERAL
	1.1 SUBMITTAL Requirements
	A. Product Data
	1. For each type of devices including catalog numbers, electrical characteristics, ratings, color, temperature limitations, etc.
	2. Submit as separate submittal (PD) but at same time as Shop Drawings for this section.

	B. Shop Drawings
	1. Provide a complete set of floor plan drawings showing conduit sizes and number of conductors required to all components plus detailed wiring connections required at each type of device.  Clearly show the intended location of all field devices and t...
	2. Shop Drawings shall be prepared by persons with the following qualifications: Trained and certified by manufacturer in fire-alarm system design, and licensed and certified by authorities having jurisdiction.
	3. Submit as separate submittal (SD) but at same time as Product Data for this section.


	1.2 EXTRA MATERIALs
	A. Audible and Visual Notification Appliances:  Furnish one of each type installed.
	B. Smoke Detectors: Furnish 5% of new work quantity, minimum of one.
	C. Fuses:  Furnish two of each type installed in the system.

	1.3 GENERAL REQUIREMENTS
	A. Refer to Division 26 sections for requirements associated with all electrical work not specifically defined in this section, which shall be considered additional and concurrent scope of work that is associated with work of this section.
	B. Apply for and pay all required permits and fees. Submit to AHJ and issue revisions to AHJ as required to keep AHJ documentation current. It shall be the responsibility of the Fire Alarm System Manufacturer to furnish submittals to the authority hav...
	C. Fire Alarm System Design: Provide the final Fire Alarm System design completed by an approved and certified Fire Alarm System contractor, who shall coordinate the final design, configuration, programming, etc. with all national and local codes and ...
	D. Provide complete and working Fire Protective Signaling System (NFPA 72) suitable for type of occupancy as defined by Local Building Code and as approved by local Fire Marshall or (AHJ). Work Included: Provide equipment; Provide wiring, connectors, ...
	E. Provide a complete multiplexed intelligent addressable fire alarm system throughout the building as shown on the drawings and in accordance with NFPA 72 and all authorities having jurisdiction. All equipment shall be UL listed. Each smoke detector ...
	F. Spare Capacities: Provide minimum 25% spare capacity for each data loop. Provide minimum 25% spare capacity for each alarm-indicating circuit.
	G. Comply with current applicable provisions of the following standards:
	1. National Fire Protection Standards
	a. Central Station Signaling Systems-Protected Premises Unit, NFPA 71
	b. National Fire Alarm Code, NFPA 72
	c. Automatic Fire Detectors, NFPA 72
	d. Life Safety Code, NFPA 101

	2. National Electric Code (including Article 760)
	3. Local and State building codes
	4. All requirements of the Local Authority/Authorities Having Jurisdiction (AHJ)
	5. Provide system and components that are listed by Underwriters Laboratories, Inc. for use in Fire Protective Signaling Systems under the following standards as applicable:
	a. Control Units for Fire Protective Signaling Systems (including UUKL sublisting), UL 864
	b. Smoke Detectors for Fire Protective Signaling Systems, UL 268
	c. Smoke Detectors for Duct Applications, UL 268A
	d. Smoke Detectors, Single and Multiple Stations, UL 217
	e. Heat Detectors for Fire Protective Signaling Systems, UL 521
	f. Door Closers-Holders for Fire Protective Signaling Systems, UL 228
	g. Audible Signaling Appliances, UL 464
	h. Visual Signaling Appliances, UL 1638
	i. Visual Notification Appliances / Signaling Devices for the Hearing Impaired, UL 1971
	j. Manually Actuated Signaling Boxes, UL 38
	k. Waterflow Indicators for Fire Protective Signaling Systems, UL 346
	l. Power Supplies for Fire Protective Signaling Systems, UL 1481


	H. Be able to demonstrate through valid references and other means determined necessary by the Design Professional that the installing entity has completed at least 25 systems successfully.  Upon request, provide detailed information on these referenc...
	I. Designers, installers, programming personnel, inspection personnel, testing personnel and maintenance personnel shall be trained and certified by manufacturer for installation of units required for this Project, and shall be qualified in compliance...
	J. Comply with UL 864. Update software to latest version at Project completion.  Install and program software upgrades that become available within two years from date of Substantial Completion.  Upgrading software shall include operating system.  Upg...
	K. Provide the owner with a one (1) year service contract.  Indicate the cost of renewing this contract for an additional one, two and three year period at the owner’s option.
	L. Beginning with Substantial Completion, provide software support for two years.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Do not presume that all equipment necessary to provide a complete and working system is fully enumerated within these specifications. Use these specifications in conjunction with the information provided in the drawings to conclude the requirements...
	B. Provide all specified items, plus all incidentals and required items necessary to provide a complete and working system, installed in a professional manner, and in accordance with applicable codes and industry accepted “best practices”.
	C. Provide cables and conductors that are fully compliant with all applicable aspects of NFPA 70 (including Article 760), NFPA 72, and all other applicable codes and standards.
	D. Where specified brands and models are listed on the drawings, interpret so that these products set the Standard-of-Quality that represents the characteristics, and minimum performance and feature-set considered acceptable.  Where approved manufactu...
	E. Be aware of physical characteristics, including size, of the products listed as the Standard of Quality.  Additional costs, if any, associated with the approved use of an alternate product is the exclusive responsibility of the supplier/installer, ...

	2.2 MANUFACTURERS
	A. Basis-of-Design Product: Subject to compliance with requirements, the basis of design is specified as a Notifier system (by Premier Engineer Systems Distributors) and any listed catalog numbers are based on Notifier. Additional Acceptable Manufactu...

	2.3 SYSTEMS OPERATIONAL DESCRIPTION
	A. Duct Smoke Detectors: Program to report as an alarm signal or as a supervisory signal, based on prevailing codes and direction from AHJ – verify with AHJ in field.
	B. Fire-alarm signal initiation shall be by one or more of the following devices and systems:
	1. Manual stations.
	2. Heat detectors.
	3. Smoke detectors.
	4. Verified automatic alarm operation of smoke detectors.
	5. Automatic sprinkler system water flow.
	6. Fire-extinguishing system operation.
	7. Fire standpipe system water flow.

	C. Fire-alarm signal shall initiate the following actions:
	1. Continuously operate alarm notification appliances.
	2. Identify alarm at fire-alarm control unit and remote annunciators.
	3. Transmit an alarm signal to the remote alarm receiving station.
	4. Release fire and smoke doors held open by magnetic door holders.
	5. Activate audible/visual alarm components and devices.
	6. Close smoke dampers in air ducts of designated air-conditioning duct systems.
	7. Recall elevators to primary or alternate recall floors.
	8. Record events in the system memory.

	D. Supervisory signal initiation shall be by one or more of the following devices and actions:
	1. Valve supervisory switch.
	2. Low-air-pressure switch of a dry-pipe sprinkler system.
	3. Elevator shunt-trip supervision.

	E. System trouble signal initiation shall be by one or more of the following devices and actions:
	1. Open circuits, shorts, and grounds in designated circuits.
	2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
	3. Loss of primary power at fire-alarm control unit.
	4. Ground or a single break in fire-alarm control unit internal circuits.
	5. Abnormal ac voltage at fire-alarm control unit.
	6. Break in standby battery circuitry.
	7. Failure of battery charging.
	8. Abnormal position of any switch at fire-alarm control unit or annunciator.
	9. Low-air-pressure switch operation on a dry-pipe or preaction sprinkler system.

	F. System Trouble and Supervisory Signal Actions:  Annunciate at fire-alarm control unit, at remote annunciator(s). Also, annunciate at monitoring central station for actions that require it based on prevailing codes and based on direction from AHJ. C...
	G. Include the following in sequences of operation:

	2.4 FIRE-ALARM CONTROL UNIT
	A. General Requirements for Fire-Alarm Control Unit: Provide field-programmable, microprocessor-based, modular, power-limited design with electronic modules, complying with UL 864 and listed and labeled by an NRTL. System software and programs shall b...
	B. Alphanumeric Displays and System Controls:  Arranged for interface between human operator at fire-alarm control unit and addressable system components including annunciation and supervision.  Display alarm, supervisory, and component status message...
	1. Annunciator and Display:  Liquid-crystal type, 1 line(s) of 80 characters, minimum.
	2. Keypad:  Arranged to permit entry and execution of programming, display, and control command and to indicate control commands to be entered into the system for control of smoke-detector sensitivity and other parameters.
	3. Program detailed device and room descriptions so that any trouble, supervisory or alarm condition clearly annunciates floor level, room number, room name, device, and indication of normal, alarm, trouble and supervisory status at fire alarm control...

	C. Circuits:
	1. Initiating Device, Notification Appliance and Signaling Line Circuits:  Class A or Class A and B (provide Class A for circuits that provide isolation module protection for zones).
	a. Signaling Line Circuits: Provide style consistent with Class specified above.
	b. Install addressable devices to Notification Appliance Circuits so that no more than 75 percent of each circuit is utilized.
	c. Install addressable devices to signaling line circuits so that no more than 75 percent of each circuit is utilized.

	2. Provide isolation modules as required to isolate wire to wire shorts on a data loop to limit the number of other modules or detectors that are incapacitated by the short circuit fault and/or grounds.  Isolation modules shall be part of the smoke de...
	3. Provide power-limited cables that have a temperature rating of at least 60 degrees C; provide additional marking for conductor size and temperature ratings for cables rated in excess of 60 C (140 F).
	4. Serial Interfaces:  Two RS-232 ports for printers.

	D. Notification Appliance Circuit:  Operation shall sound in a Temporal-Three alarm signal.
	E. Elevator Recall:
	1. Smoke detectors at the following locations shall initiate automatic elevator recall.
	a. Elevator lobby detectors except the lobby detector on the designated floor.
	b. Smoke detector in elevator machine room.
	c. Smoke detectors in elevator hoistway.

	2. Elevator lobby detectors located on the designated recall floors shall be programmed to move the cars to the alternate recall floor.
	3. Water-flow alarm connected to sprinkler in an elevator shaft and elevator machine room shall shut down elevators associated with the location without time delay.
	a. Water-flow switch associated with the sprinkler in the elevator pit may have a delay to allow elevators to move to the designated floor.


	F. Door Controls:  Door hold-open devices at doors in smoke barrier walls shall be controlled by fire-alarm system.
	G. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, supervisory, and trouble signals to a remote alarm station.
	H. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiating devices, notification appliances, signaling lines, trouble signals, supervisory signals supervisory and digital alarm communicator transmitters and digita...
	I. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and automatic transfer switch. Alarm current draw of entire fire-alarm system shall not exceed 75 percent of the secondary power-supply rating. Batteries shall be se...
	J. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or glass cover in a stainless-steel or aluminum frame.  Include interpretation and describe appropriate response for displays and signals.  Briefly describe t...

	2.5 MANUAL FIRE-ALARM BOXES
	A. General Requirements for Manual Fire-Alarm Boxes (“pull stations”):  Comply with UL 38.  Boxes shall be finished in red with molded, raised-letter operating instructions in contrasting color; shall show visible indication of operation; and shall be...
	1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with integral addressable module arranged to communicate manual-station status (normal, alarm, or trouble) to fire-alarm control unit.
	2. Station Reset:  Key- or wrench-operated switch.


	2.6 SYSTEM SMOKE DETECTORS
	A. General Requirements for System Smoke Detectors:
	1. Comply with UL 268; operating at 24-V dc, nominal.
	2. Detectors shall be four-wire or two-wire type as required to fulfill project requirements for a complete operational system.
	3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.
	4. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to restore them to normal operation.
	5. Integral Visual-Indicating Light:  LED (light emitting diode) type indicating detector has operated and power-on status.
	6. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector: Primary status; Device type; Present average value; Present sensitivity selected; Sensor range (normal, di...
	7. Photoelectric Smoke Detectors: Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.

	B. Duct Smoke Detectors:  Photoelectric type complying with UL 268A.
	1. Provide, wire and program duct smoke detectors, and provide associated sampling tubes per NFPA. Division 23 installer will install the units.
	2. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	3. Provide keyed test/monitor station (with status/alarm/trouble indicating LED’s) on the ceiling or wall (flush in finished areas) beneath the duct detector at discreet but readily visible location as determined in field unless specific location is s...
	4. If required by authority having jurisdiction, provide identified key-operated air handler reset station on the ceiling or wall (flush in finished areas) beneath the air handler at discreet but readily visible location as determined in field unless ...
	5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific duct size, air velocity, and installation conditions where applied.
	6. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit.
	7. Provide all required power and control wiring so that upon detection of smoke, the following sequence of operations occurs where applicable.
	a. Program to report as an alarm signal or as a supervisory signal, based on prevailing codes and direction from AHJ – verify with AHJ in field.
	b. A/V alarm annunciates at the remote test station.
	c. The HVAC unit shuts down (including applicable dampers).
	d. Associated smoke dampers close (wired to automatically re-open on duct detector reset).



	2.7 HEAT DETECTORS
	A. General Requirements for Heat Detectors:
	1. Comply with UL 521.
	2. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 140 deg F or a rate of rise that exceeds 15 deg F per minute unless otherwise indicated. Provide twist-lock base interchangeable with smoke-detector bases. Arrange to commu...
	3. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds a fixed temperature of 140 deg F. provide twist-lock base interchangeable with smoke-detector bases. Arrange to communicate detector status (normal, alarm, or trouble) to ...


	2.8 Monitor Modules
	A. Provide monitor modules in quantities as required to interface all "non-intelligent" devices into the system. Application examples include fire alarm system remotes panels, remote power supplies, Sprinkler Flow Switches, Sprinkler Valve Tamper Swit...

	2.9 CONTROL/relay MODULES
	A. Provide number as required to interface all necessary supervised-control functions. Provide control/relay modules for all auxiliary devices including door closures and all supervised control functions such as air handler shut-downs, elevator recall...

	2.10 NOTIFICATION APPLIANCES
	A. General Requirements for Notification Appliances:  Connected to notification appliance signal circuits, zoned as indicated, equipped for mounting as indicated and with screw terminals for system connections. Provide combination devices as factory-i...
	B. Visible Notification Appliances (“Strobes”):  Xenon strobe lights comply with UL 1971, with clear or nominal white polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in minimum 1-inch high letters on the lens.
	1. Rated Light Output: 15/30/75/110 cd, selectable in the field.
	2. Mounting:  Wall mounted unless otherwise indicated.
	3. For units with guards to prevent physical damage, light output ratings shall be determined with guards in place.
	4. Flashing shall be in a temporal pattern, synchronized with other units.
	5. Strobe Leads:  Factory connected to screw terminals.
	6. Mounting Faceplate:  Factory finished, white.

	C. Audible Notification Appliances (“Horns”):  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating mechanism behind a grille.  Comply with UL 464.  Horns shall produce a sound-pressure level of 90 dBA, measured 10 feet...

	2.11 MAGNETIC DOOR HOLDERS
	A. Description:  Provide units that are equipped for wall or floor mounting as indicated and are complete with matching doorplate.
	1. Electromagnet:  Requires no more than 3 W to develop 25-lbf holding force.
	2. Wall-Mounted Units:  Flush mounted unless otherwise indicated. Provide blocking in wall. Install door holders at uniform heights as recommended by fire alarm system manufacturer’s representative. Verify that proposed mounting heights are acceptable...
	3. Rating:  120-V ac, fed from local normal-utility power.
	4. Material and Finish:  Match door hardware.
	5. Devices and Wiring:  Provide one door holder for each door leaf. Do not install door-holder power wiring in the same conduit as fire alarm system wiring. Provide 120-V ac power from nearest normal-utility-powered receptacle circuit unless indicated...
	6. Operation:  Unless indicated otherwise on drawings or herein, configure and program the fire alarm system so that all held-open doors are released upon any alarm condition that activates building notification devices.


	2.12 remote annunciator
	A. Description:  Annunciator functions shall match those of fire-alarm control unit for alarm, supervisory, and trouble indications.  Manual switching functions shall match those of fire-alarm control unit, including acknowledging, silencing, resettin...

	2.13 addressable interface device
	A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system address for alarm-initiating devices for wired applications with normally open contacts. Provide integral relay capable of providing a direct signal to elevator...

	2.14 global system for mobile cellular
	A. General:
	1. Receive, install, wire, connect and test Owner-furnished cellular communicator - programmed to report to the Owner’s UL approved Central Station monitoring agency.
	2. Provide empty 1” conduit with drag line from location of cellular communicator to roof of building for future cellular antenna. Stub up above roof and terminate at weatherproof junction box. Provide engraved plaque on junction box that reads “FUTUR...


	2.15 device guards
	A. Manual Fire-Alarm Box Indoor Protective Shields:  Factory-fabricated clear plastic vandal-resistant enclosure, hinged at the top to permit lifting for access to initiate an alarm.  Lifting the cover actuates an integral battery-powered audible horn...


	PART 3 -  execution
	3.1 general
	A. The work performed under this section shall be conducted by a team of qualified individuals. Comply with NFPA 72 for installation of fire-alarm equipment. Install wall-mounted devices at the following heights above finished floor. In cases where us...
	1. Manual Pull Stations - 46” to center of box
	2. Strobe Appliances - 80” to bottom of strobe lens
	3. Audible Only Appliances - 90” min to top of box, 6” min from ceiling to top of box
	4. Door Holders – Coordinate with door installer

	B. Provide required 20A/120VAC power as required to energize all components of the fire alarm system.  This shall include home-runs for fire alarm control units, and shall also include home-runs and wiring for accessory devices such as remote power su...
	C. Connect all 120VAC power for fire alarm equipment to emergency panels.
	D. Installation:
	1. Install equipment, with tops of cabinets not more than 72 inches above the finished floor.
	2. Smoke Detector Spacing: Smooth ceiling spacing shall not exceed 30 feet. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas shall be determined according to Appendix A in NFPA 72.
	3. Smoke Detector Placement Restrictions:
	a. Locate detectors no closer than 3 feet horizontally from air-supply diffuser or return-air opening.
	b. Locate detectors not closer than 12 inches from any part of a lighting fixture.
	c. Locate detectors no closer than 3 feet horizontally from the tip of a ceiling fan blade.
	d. Locate detectors no closer than 6 feet horizontally from a permanently installed cooking appliance, unless this would prevent placement of a smoke detector that is required by prevailing codes.

	4. Heat Detector Spacing: Smooth ceiling spacing shall not exceed 30 feet. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas shall be determined according to Appendix A in NFPA 72. Locate detector...
	5. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so they extend the full width of duct. Install all duct smoke detectors in the return air duct/plenum of the respective air handling equipment, or in multiple location...
	6. Heat Detectors in Elevator Shafts and Elevator Equipment Machine Rooms:  Coordinate temperature rating and location with sprinkler rating and location. Provide fixed-temperature units.
	7. Annunciator:  Install at 48 inches above finished floor to center of unit, with operable buttons or other operable interfaces no higher than 46 inches above finished floor.
	8. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler water-flow switch and valve-tamper switch that is not readily visible from normal viewing position.
	9. Device Location-Indicating Lights:  Locate in public space near the device they monitor.
	10. Wall-Mounted Audible/Visual Notification Appliances: Install on flush-mounted back boxes with the device-operating mechanism concealed behind a grille.

	E. Provide ceiling mounted smoke detector located above each control/power unit (all types, including those for associated systems), and above all remote annunciators.
	F. Provide weatherproof audible alarm notification device on the exterior wall at the location where the fire suppression sprinkler system water service enters the building.
	G. Provide all required power as required to energize all new fire alarm related components.  This requirement applies whether or not such power work is shown on the drawings.  Branch circuits serving fire alarm related equipment shall be dedicated to...
	H. Provide all auxiliary components and all connections, interfaces, etc. as required to render the entire system fully operational, including, but not limited to, monitoring and alarm connections for all building systems and components that have anci...
	I. Properly identify system components, wiring, cabling, and terminals. Install framed instructions in a location visible from fire-alarm control unit. Provide red color on jacket of all fire alarm cables associated with the fire alarm system. Provide...

	3.2 field quality control, DEMONSTRATION and closeout
	A. Pre-Test Submittal: Provide type-written and signed certification that the system is complete, working fully and complies with the drawings and specifications and is ready for acceptance testing.  Upon the design professionals’ receipt of and appro...
	B. Upon completion of the installation, the system shall be checked and tested by a fire alarm inspector that is State-Licensed, NICET Level II Certified, or approved equivalent. Have available at the project site test equipment, cables, tools and per...
	1. Visual Inspection:  Conduct visual inspection prior to testing. Inspection shall be based on completed Record Drawings and system documentation that is required by NFPA 72 in its "Completion Documents, Preparation" Table in the "Documentation" Sect...
	2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	3. Factory-authorized service representative shall prepare the "Fire Alarm System Record of Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records...
	4. Fire-alarm system will be considered defective if it does not pass tests and inspections. Prepare test and inspection reports.

	C. If, for reasons of non-compliance and/or incomplete work, the design professional(s) should be required to return to the project site to perform acceptance testing beyond the initial time, incur related costs, up to $1500 per day, plus travel and e...
	D. In the presence of the design professional(s), the inspecting authority, and the owners, demonstrate the presence of all specified equipment, cabling and installation methods.  Demonstrate the operation of the system and shall be prepared to make a...
	E. Submit a minimum of three duplicate sets of Compact Disc(s), or other approved electronic media, containing complete electronic documentation of the system including the most up-to-date equipment configuration files for 100% of all software configu...
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