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SECTION 010 – NOTICE TO CONTRACTORS 

Proposals Requested 
By 

CITY OF RENO – MAINTENANCE & OPERATIONS DEPARTMENT 

CITY HALL BOILER FEEDWATER IMPROVEMENTS 
CONTRACT NUMBER FM981B/E100203 

PWP WA-2023-206 

Proposals via PlanetBids will be received until 12:00 P.M. Local Time on Monday, March 20, 2023, for 
Contract Number FM981B/E100203. 

Said Proposal shall include all labor, tools, implements, machinery, materials, and any incidentals 
necessary to complete the work in the manner and time prescribed, and in strict conformity with the 
Contract Documents to the satisfaction of the City Engineer. In general, the major work items include: 

Installation of new feedwater tank, steam traps, and steam pressure reducing valve; installation 
and/or rework associated piping and electrical systems; and perform any other miscellaneous 
work as outlined in the plans and specifications.     

The Bidders attention is directed to Nevada Revised Statutes 338.01165, enacted by the Nevada 
Legislature by passage of Senate Bill No. 207, setting forth the requirements for the use of apprentices 
on public works which requires a contractor or subcontractor to comply with certain requirements relating 
to the use of apprentices on public works. 

A mandatory pre-bid walk will be held on Thursday, March 9, 2023 at 10:00 A.M. Local Time.  Bidders 
are required to meet in the Reno City Hall 1st Floor Lobby (access is through the 2nd Floor Entrance) from 
the Parking Garage), 1 East First Street, Reno, NV 89501.    

Digital copies of the plans, specifications and related documents are available through PlanetBids 
(Invitation #CP-2023-981B) for downloading from the City of Reno’s website 
http://reno.gov/business/bids-rfps. Only those bidders who have registered as a vendor and are included 
in and appear on the prospective bidders list may submit a bid. 

The contact person for this project is Kyle West, P.E., Associate Civil Engineer, with the City of Reno, 
and may be reached at (775) 334-2364, btsadmin@reno.gov. 

Adv. Reno Gazette-Journal – February 27, 2023 & March 6, 2023 
1 Proof 

http://reno.gov/business/bids-rfps
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SECTION 015 – INSTRUCTIONS TO BIDDERS 

CITY HALL BOILER FEEDWATER IMPROVEMENTS 
CONTRACT NUMBER FM981B/E100203 

PWP WA-2023-206

Proposals via PlanetBids will be received until 12:00 P.M. Local Time on Monday, March 20, 2023, for 
Contract Number FM981B/E100203. 

Said Proposal shall include all labor, tools, implements, machinery, materials, and any incidentals 
necessary to complete the work in the manner and time prescribed, and in strict conformity with the 
Contract Documents to the satisfaction of the City Engineer. In general, the major work items include: 

Installation of new feedwater tank, steam traps, and steam pressure reducing valve; installation 
and/or rework associated piping and electrical systems; and perform any other miscellaneous 
work as outlined in the plans and specifications.    

A mandatory pre-bid walk will be held on Thursday, March 9, 2023 at 10:00 A.M. Local Time.  Bidders 
are required to meet in the Reno City Hall 1st Floor Lobby (access is through the 2nd Floor Entrance) from 
the Parking Garage), 1 East First Street, Reno, NV 89501.    

Digital copies of the plans, specifications and related documents are available through PlanetBids 
(Invitation #CP-2023-981B) for downloading from the City of Reno’s website 
http://reno.gov/business/bids-rfps. Only those bidders who have registered and are included in and 
appear on the planholder list and may submit a bid. 

The contact person for this project is Kyle West, P.E., Associate Civil Engineer, with the City of Reno, 
and may be reached at (775) 334-2364, btsadmin@reno.gov. 

http://reno.gov/business/bids-rfps
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All Proposals shall be subject to, and must be uploaded using the City of Reno Proposal Forms provided 
in the Contract Documents. Failure to submit the Proposal on the forms or without all forms in the 
Proposal completed will be grounds for the Proposal being rejected.  

Some errors in printing have been observed from contractors printing from Apple or Mac computers. 
Please check your documents to ensure that documents are displaying correctly prior to submittal. 

All bidders shall appear on the official prospective bidders list. 

The City reserves the right to reject any or all Proposals. 

The attention of Bidders is directed to the State Contractor’s License Law (NRS Provision 624.700 as 
amended to date). 

A certified check, cashier’s check, bid bond or cash, in the amount of five percent (5%) of the total bid 
must accompany each Proposal, as a guarantee that if awarded the Contract, the Bidder will execute 
the Contract, give the two (2) bonds required, and present evidence of the required liability insurance 
and being licensed under the provisions Chapter 4.04 of the Reno Municipal Code. Said check shall be 
made payable to the City of Reno, and said bond shall be executed by an approved surety, if used. The 
provision of any such bond, check, or cash is conditioned to the effect that should the Bidder to whom 
the Contract is awarded fail to enter into the Contract in accordance with the Proposal, give the two (2) 
bonds required by said Contract, present sufficient evidence of required liability insurance and being 
licensed under the provisions of Chapter 4.04 of the Reno Municipal Code within ten (10) calendar days 
after notice of such award, the surety company shall forthwith pay the City of Reno the sum set forth in 
the bid bond, and the City shall be entitled to deposit the cash or check as liquidated damages. 

The Bidder’s attention is especially directed to NRS 338.125, NRS 338.130 and NRS 613.250. 

For projects which are estimated to exceed $2.5 million in accordance with the engineer’s estimate, 
Bidders must be prequalified pursuant to NRS 338.1382(1) (a) to bid on the project. Bidders at the time 
of submission of the bid must be qualified by the State of Nevada Public Works Board and be on the 
State Public Works Board Qualified Bidder List. A bidder not prequalified is not an eligible bidder. 

In order to claim the benefits of NRS 338.147 or 338.1389, the bidder must attach a Certificate of 
Eligibility at the time of the proposal submittal and complete and submit the Affidavit Regarding 
Preference in bidding within 2 hours after completion of the opening of the bids. 

Contractors who appear on the Nevada State Office of the Labor Commissioner’s Disqualified Contractor 
list or the Federal Government General Services Administration (GSA) System for Award Management 
(SAM) with an exclusion will not be eligible for award of the contract. 

Bidders shall hold a valid State of Nevada Contractor’s License of a class corresponding to the work to 
be performed at the time the Proposal is submitted to the City of Reno. Failure to possess the appropriate 
contractor’s license at the time the Proposal is submitted will result in the Proposal being rejected. 

The successful Bidder must possess a valid City of Reno Business License prior to the award of any 
Contract. RMC 4.04.020 applies to subcontractors as to Business License requirements. 

NRS 338.072 provides that any subcontractor of the successful bidder who is awarded the contract must 
also hold a state business license issued pursuant to Chapter 76 of the Nevada Revised Statutes. 
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Bidders are advised that they must have in place a drug and alcohol policy applicable to workers who 
will be employed on this project. The policy must be an approved Federal drug and alcohol 
policy/program which provides, at a minimum, that the use of alcohol, and use, possession, transfer, and 
sale of illegal drugs, narcotics, or other unlawful substances are prohibited while working on any site in 
connection with work performed under this contract and assurances that the contractor’s subcontractors 
are required to cooperate with the contractor’s policy. Each contractor shall demonstrate compliance by 
submitting with its bid the certification form found within this document under penalty of perjury that the 
policy is in place, that it will be actively enforced and that workers who will be employed on the project 
will be subject to this policy. 

The successful Bidder shall furnish to the City of Reno, the appropriate insurance certificates and bonds 
as outlined hereinafter, prior to execution of the Contract as set forth in Section 100.14 - Insurance. 
Bidders must execute the Acknowledgement of Insurance Requirements. Bidders are to submit any 
requests for information as to insurance requirements prior to submitting a bid. 

If the Unit Bid Item prices and/or schedule of values of a prospective bidder’s bid are determined by the 
City to be unbalanced, either in excess or below the reasonable cost analysis values, the Bid may be 
rejected. A bid may be rejected if the City of Reno determines that the lack of balance poses an 
unacceptable risk to the City of Reno. 

The minimum wages to be paid for labor shall not be less than the prevailing wages scale for Washoe 
County as determined by the Labor Commissioner of the State of Nevada. The provisions of NRS 
338.010 through NRS 338.090 shall apply. 

The Bidders attention is directed to Nevada Revised Statutes 338.01165 setting forth the requirements 
for the use of apprentices on public works which requires a contractor or subcontractor to comply with 
certain requirements relating to the use of apprentices on public works. 

A person who bids on this contract may file a notice of protest regarding the awarding of the contract in 
accordance with NRS 338.142. The protestant must comply with all requirements set forth in NRS 
338.142. Further, the protestant will be required, at the time of filing the protest, to post a bond or submit 
other security, in a form approved by the City and in the amount as set forth in NRS 338.142(3). The 
protest must be directed to the attention of the Director of Maintenance & Operations and must be 
delivered to the Clerk’s Office, One East First Street, Second Floor, Reno, Nevada 89501. 

Minority and Women Business Enterprises will be afforded full opportunity to submit bids in response to 
this notice, and will not be discriminated against on the grounds of race, color, or national origin in 
consideration for and award of any contract entered into pursuant to this advertisement. The City of Reno 
affirms its interest in and encourages the different contracting communities to actively pursue 
participation and utilization of Minority and Women Business Enterprises on City projects. 

A bidder may submit to the City of Reno requests for approved equals or clarifications on items that have 
been included in the specifications or on an addendum to the specifications. Any such request must be 
received, in writing, not less than seven (7) calendar days before the date of the scheduled bid opening. 
Any request for substitution must be submitted with technical data, test results, or other information as 
evidence that the substitute offered is equal to or better than what is specified. 

______________________ 
Kyle C. West, P.E.  
Associate Civil Engineer
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SECTION 070 – CONTRACT 

CONTRACT 

This agreement, made and entered into this _____________ day of____________________, 2023 in 

Reno, Nevada, by and between the City of Reno, hereinafter called the City, and 

, hereinafter called the Contractor. 

Witnesseth, that the Contractor agrees with the City, for the consideration and agreements hereinafter 
mentioned and contained to be made and performed by the City, and under the conditions expressed in 
two (2) bonds bearing even date with these presents, approved by the City Attorney and hereunto 
annexed, that they, the Contractor, shall and will at their own proper cost and expense, do all the work 
and furnish all the materials, necessary for the substantial construction and completion and to the 
satisfaction of the City, 

CITY HALL BOILER FEEDWATER IMPROVEMENTS 
CONTRACT NUMBER FM981B/E100203 

PWP WA-2023-206 

together with incidental items necessary to complete the work in strict conformity, in every part and 
particular, with the annexed plans, special provisions and technical specifications which are made a part 
hereof (Contract Documents), and in full compliance with the terms of this agreement. 

And the Contractor hereby further agrees to receive and accept the unit prices set forth in the “Schedule 
of Prices” forms hereto annexed and hereby made a part of this agreement, as full compensation for 
furnishing all materials and labor, and the doing of all work, to the satisfaction of the City and in the 
manner and under the conditions hereinafter specified. 

The City hereby promises and agrees with the Contractor, to employ, and does hereby employ, the 
Contractor to provide the materials and to complete all the work according to the terms and conditions 
herein contained and referred to, for the prices in the Proposal Schedule of Prices Bid form, and hereby 
contracts to pay the said Contractor at the time, in the manner, and upon the conditions set forth in the 
Contract Documents, and the said parties themselves, their heirs, executors, administrators, successors, 
and assigns, do hereby agree to the full performance of the covenants herein contained. 

The Contractor further agrees that no monies payable under this contract shall be assigned by power of 
attorney, or otherwise, except upon written consent of the City. 

The Contractor covenants and agrees to conform to and comply with all requirements contained in Wage 
and Equal Opportunity requirements hereto annexed and hereby made a part of this Agreement. The 
Contractor further agrees that they shall promptly repair, replace, restore or rebuild, as the City may 
determine, any finished work in which defects of materials or workmanship may appear or to which 
damage may occur, because of such defects, during a one-year period subsequent to the date of final 
acceptance. 

It is further expressly agreed, by and between the parties hereto, that should there be any conflict 
between the Contract Documents and the Proposal of said Contractor, then Contract Documents shall 

RHP MECHANICAL SYSTEMS
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control and nothing herein shall be considered an acceptance of the said terms of said proposal 
conflicting therewith. 

Furthermore, the components of the Contract Documents shall be assigned the following hierarchy, with 
the items listed in order of decreasing control as follows: 

 Executed Change Orders
 Contract
 Addenda
 Special Provisions or Technical Specifications
 Supplemental General Provisions
 Proposal
 City of Reno Standard Detail Drawings
 Standard Specifications for Public Works Construction

In the event of a conflict between the Specifications and the Drawings, the more restrictive shall prevail. 

The Contractor hereby further agrees to receive and accept the Contract Sum of 

 Dollars 

($ ), as full compensation for furnishing all materials and labor, and the 
doing of all work, to the satisfaction of the Owner, and in the manner and under the conditions 
specified in the Contract Documents. 

And the said Contractor hereby further agrees that the payment of the final amount due under this 
Contract shall release the City from any and all claims or liability on account of work performed under 
this Contract other than such claims, if any, as may be specifically excepted by the Contractor in writing 
at the time final payment is made. 

In witness whereof, the parties to these presents have hereunto set their hands and seals the year and 
date first above written. 

ATTEST: City of Reno, Nevada 

City Clerk, City of Reno Hillary L. Schieve, Mayor 

I hereby certify that I have examined the written contract and find the same to be in accordance with the 
Reno Municipal Code. 

By: 
(Deputy City Attorney) 

CONTRACTOR’S SIGNATURE FOLLOWS ON NEXT PAGE 

TWO HUNDRED TWENTY THOUSAND

220,000
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CONTRACTOR’S ACKNOWLEDGEMENT 

(Company Name) 

(Principal Signature) 

(Principal Printed Name) 

CONTRACTOR’S NOTARY: 

State of  

County of  

, 
(Name of party signing this affidavit & Proposal Form) 

known to me to be the  of 
(Title) 

, 
(Company Name) 

acknowledged to me that he executed the above instrument. 

Sworn to before me this   day of  , 2023. 

(Notary Public) 

(Stamp/Seal) 

RHP MECHANICAL SYSTEMS

MIKE SCOLARI
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SECTION 100 – SUPPLEMENTAL GENERAL PROVISIONS 

CITY OF RENO – MAINTENANCE & OPERATIONS DEPARTMENT 

SUPPLEMENTAL GENERAL PROVISIONS 

CITY HALL BOILER FEEDWATER IMPROVEMENTS 
CONTRACT NUMBER FM981B/E100203 

PWP WA-2023-206

100.00.01 – STANDARD SPECIFICATIONS 

All materials furnished and work performed shall be done in accordance with the 2012 edition of 
"Standard Specifications for Public Works Construction" (Orange Book) and any revisions thereto if not 
covered by the Supplemental General Provisions and the contract documents. The "Standard 
Specifications for Public Works Construction" are herein referred to as “Standard Specifications”. In the 
event of conflict, error, ambiguity or discrepancy between provisions of the Supplemental General 
Provisions and/or the contract documents and the Standard Specifications hereinbefore mentioned, the 
Supplemental General Provision and the contract documents shall take precedence. The Supplemental 
General Provisions are additions to the Standard Specifications unless specified as a deletion or 
replacement. 

Reference to standards, specifications, manuals or codes of any technical society, organization or 
association, or to laws or regulations of any governmental authority, whether such reference be specific 
or by implication, shall mean the latest standard, specification, manual, code or laws or regulations in 
effect at the time of opening of bids, except as may be otherwise specifically stated in these contract 
documents. The contract documents shall take precedence over any provisions of any such laws or 
regulations applicable to the performance of the work unless the interpretations of the contract document 
provisions would result in violation of such law or regulation. 

100.00.02 – STANDARD DETAILS 

The City of Reno “Supplemental Standard Drawing Details” and any revisions thereto, herein referred to 
as “Standard Details” shall apply to this contract except as modified in the Improvement Plans and/or by 
these Specifications. 

100.00.03 – SCOPE OF WORK 

Said Proposal shall include all labor, tools, implements, machinery, materials, and any incidentals 
necessary to complete the work in the manner and time prescribed, and in strict conformity with the 
Contract Documents to the satisfaction of the City Engineer. In general, the major work items include: 
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Installation of new feedwater tank, steam traps, and steam pressure reducing valve; installation 
and/or rework associated piping and electrical systems; and perform any other miscellaneous 
work as outlined in the plans and specifications.     

Contract prices in the “Schedule of Prices” forms shall be considered full compensation for all labor, 
materials, tools, equipment, overhead profit, insurance bonding, taxes, and all other incidentals 
necessary to complete the construction as shown on the Improvement Plans and/or as specified in 
Contract Documents under this Contract. Actual installed quantities of each item proposed on a unit price 
basis will be determined during construction in the manner set up for each proposed item in these 
Specifications. Payment for all items in the “Schedule of Prices” forms will constitute full compensation 
for all work shown and/or specified to be performed under this project. 

100.00.04 – CONTRACTOR COOPERATION 

The Contractor should note that, in addition to this Contract, there may be other contractors executing 
construction contracts for other agencies in the area. In the event of concurrent work, it shall be the 
responsibility of the Contractor to coordinate operations in such manner so that all requirements, 
restrictions and stipulations specified in these Contract Documents are met. 

100.01.11 – CONTRACT TIME 

This is a ONE HUNDRED TWENTY (120) calendar day contract. The contractor shall comply with the 
requirements set forth in Section 100.21 – Phasing, Order of Work and Traffic Control Considerations. 
The Contract time includes up to three (3) weather days. In the event of additional weather delay 
exceeding the three (3) allocated, one calendar day will be extended to the contract and the contract end 
date will extend. Where used within this document, the following definitions shall apply to weather days, 
the hours, and days of operation: 

Normal Working Hours and Days: From 7:00 AM to 5:00 PM, Monday through Friday, excluding holidays. 
This applies to equipment start up and operation of all equipment. 
 
Night Time Hours: From one-half (1/2) hour after sunset to one-half (1/2) hour before sunrise. 
This applies to the start-up and operation of all equipment. 

Weekend Working Hours: From 7:00 PM Friday to 5:00 AM Monday, excluding Holidays. 

Weather Day: A weather day will be defined as delays caused by the effects of rains or other inclement 
weather conditions, related adverse soil conditions or suspension of operations that prevent the 
Contractor from productively performing controlling items of work resulting in: 

1. The Contractor being unable to work at least 50% of the normal work day on pre-determined 
controlling work items; or 

2. The Contractor must make major repairs to work damaged by weather, provided that the damage 
is not attributable to the Contractor’s failure to perform or neglect; and provided that the 
Contractor was unable to work at least 50% of the normal workday on pre-determined controlling 
work items. 
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If the Contractor intends to seek approval to perform contract work outside normal working hours and/or 
working days such approval must be obtained from the City’s Project Manager at least forty-eight (48) 
hours prior to commencing such work. 

If the Contractor intends to seek approval to perform contract work on Saturday or Sunday, approval 
must be obtained by the Monday preceding work on the Saturday or Sunday for which work is planned. 
If the Contractor intends to seek approval to perform work on a legal holiday, they must obtain such 
approval from the City’s Project Manager at least seven (7) days in advance. 

The Contractor shall be responsible for any services, costs, overtime, etc., incurred by City for work 
performed on legal holidays and outside the normal working hours and days. 

100.01.17 – HOLIDAYS  

Delete Standard Specification section and replace with the following: 

No contract work shall be performed on the following legal holidays recognized by the City unless 
approved by the City’s Project Manager: 

 New Year’s Day (January 1) 
 Martin Luther King Day (3rd Monday in January) 
 President’s Day (3rd Monday in February) 
 Memorial Day (Last Monday in May) 
 Juneteenth (June 19) 
 Independence Day (July 4) 
 Labor Day (1st Monday in September) 
 Nevada Day (Last Friday in October) 
 Veteran’s Day (November 11) 
 Thanksgiving Day (4th Thursday in November) 
 Day after Thanksgiving Day (4th Friday in November) 
 Christmas Day (December 25) 
 Other days declared by the President of the United States, Governor of Nevada 

100.05.01 – EXAMINATION OF PLANS AND SITE 

Delete Standard Specification section and replace with the following: 

Each Bidder shall visit the site of the proposed work and become fully acquainted with conditions relating 
to construction and labor so that the Bidder may fully understand the vehicle and pedestrian traffic 
volumes, special access requirements to businesses, existing conditions relating to lateral locations, 
facilities, difficulties, and restrictions attending the execution of the work under the Contract. Bidder shall 
thoroughly examine and be familiar with the drawings and Specifications. The failure of any Bidder to 
receive or examine any form, instrument, addendum or other document or to visit the site and become 
acquainted with conditions there existing shall in no way relieve any obligations with respect to the 
Bidder’s proposal or to the Contract. 

100.11 – AWARD OF CONTRACT OR REJECTION OF PROPOSALS 

Delete Standard Specification section and replace with the following: 
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If the award is made, the City will award the contract to the lowest responsive and responsible bidder 
who complies with the instructions in these contract documents. The award, if made, will be within ninety 
(90) calendar days after the opening of the proposal. 

The City reserves the right to reject any or all proposals. The competency and responsibility of Bidder 
as evidenced by the information accompanying the proposal, which will be subject to verification, will be 
considered in making the award. The proposal may be rejected if the unit prices contained in the proposal 
are unbalanced, either in excess or below reasonable cost analysis. 

The City reserves the right to waive requirements relating to minor irregularities in the proposal 
documents when it is deemed to be in the best interests of the City to do so. 

Before any contract is awarded, the bidder may be required to furnish a complete statement of origin, 
composition, and manufacture of any or all materials to be used in the construction of the work, together 
with samples, if required by the Specifications to determine their quality and fitness for the work. 

100.11.01– PREFERENCE IN BIDDING 

Pursuant to Chapter 338 of the Nevada Revised Statutes 338.0117 and 338.147, to qualify to receive a 
preference in bidding a contractor must submit within 2 hours after the completion of the opening of the 
bids, a signed affidavit which certifies that for the duration of the project the following will be: 

At least 50 percent of all workers employed on the public work, including, without limitation, any 
employees of the contractor, applicant or design-build team and of any subcontractor engaged on 
the public work, collectively and not on any specific day, will hold a valid driver’s license or 
identification card issued by the Department of Motor Vehicles of the State of Nevada; 

All vehicles used primarily for the public work will be: 
(1) Registered and partially apportioned to Nevada pursuant to the International Registration 

Plan, as adopted by the Department of Motor Vehicles pursuant to NRS 706.826; or  
(2) Registered in this State; 
 

At least 50 percent of the design professionals working on the public work, including, without 
limitation, any employees of the contractor, applicant or design build team and of any subcontractor 
engaged on the public work, collectively and not on any specific day, will have a valid driver’s license 
or identification card issued by the Department of Motor Vehicles of the State of Nevada; 

The contractor, applicant or design-build team and any subcontractor engaged on the public work 
will maintain and make available for inspection within this State his or her records concerning payroll 
relating to the public work. 

A failure to comply with any requirement of NRS 338.0117 entitles the public body to a penalty 
pursuant to Subsections 5 and 6 of NRS 338.0117. 

100.12 – CONTRACT, PROJECT CONSTRUCTION COORDINATION 

The Bidder to whom award is made shall execute a written Contract with the City of Reno within ten 
(10) calendar days after the date on which the Contract is awarded. 
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At the preconstruction meeting, the Contractor shall designate a representative who will be on the job or 
available for communication at all times during construction. The Contractor’s representative shall be 
available twenty-four (24) hours a day by mobile telephone, home telephone, answering service, pager, 
or other means acceptable to the City’s Project Manager. The representative shall be the contact person 
representing the Contractor and shall be capable of giving direct field orders as the need arises and 
addressing property owner concerns. Official job communication shall be conducted between the 
Contractor’s representative and the City’s Project Manager. It is the intent of this Contract that the 
Contractor’s representative shall be the same person for the entire duration of the project. A proposed 
change of the Contractor’s representative during the course of the project is subject to approval by the 
City. 

100.13 – CONTRACT SECURITY 

The successful bidder shall, at the time of signing the Contract, furnish the following listed bonds of a 
surety company or companies authorized to do business in the State of Nevada and satisfactory to the 
City of Reno. The bonds shall be made payable to the City of Reno. 

100.13.01 – PERFORMANCE BOND 

A bond in an amount equal to 100 percent of the full amount of the Contract, as surety for the faithful 
performance of the Contract, and for the fulfillment of such other requirements as may be provided by 
law shall be required. The faithful performance bond shall remain in effect for one (1) year after final 
payment has been accepted by the Contractor. 

100.13.02 – LABOR AND MATERIALS BOND 

A bond in an amount equal to 100 percent of the full amount of the Contract as surety for the payment 
of materials and labor costs for which the Contractor has obligated themselves will be required. 

100.14 – INSURANCE 

Delete Standard Specification section and replace with the following: 
 
Each insurance policy shall bear at least thirty (30) day written notice of cancellation to the certificate 
holder for any reason other than non-payment of premium which shall bear at least ten (10) day written 
notice of cancellation. 

If the city is notified prior to completion of this contract, that any required insurance is or will be no longer 
in effect or is scheduled to be cancelled, the city will issue a notice that if insurance is not reinstated prior 
to expiration of the policy the work will be suspended. It will be the sole responsibility of the contractor to 
re-establish any and all insurances no longer in effect and provide a copy of current insurance to the 
City’s Project Manager before contractor is allowed to continue work on the jobsite. The insurance must 
be the same coverage as the original insurance required by this contract. The contractor is not allowed 
to do any work until it receives a written notice from the city to resume work. The city will not bear any 
costs associated with the work stoppage due to the lapse in insurance, nor any costs associated with 
any mobilization or de-mobilization incurred by the contractor due to the insurance lapse. Working days 
will remain in effect during this time and will continue to count as if the contractor was still working. 
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If the insurance is not re-established prior to the cancellation date, the contractor will be considered 
in breach of contract and the contract will be terminated pursuant to Section 100.28. 

100.14.01 – LIABILITY INSURANCE 

Delete Standard Specifications section and replace with the following: 
 
At all times during the agreement term, Contractor shall procure and maintain, at its sole expense, the 
following insurance coverage unless waived in writing: 

Commercial General Liability at least as broad as Insurance Services Office Commercial General 
Liability Coverage "occurrence" form CG 00 01 04 13 or an equivalent form. The Comprehensive 
General Liability Coverage shall include, but is not limited to, liability coverage arising from premises, 
operations, independent contractors, products and completed operations, personal and advertising, 
injury, blanket contractual liability and broad form property damage.  

The following coverage shall not be limited, by endorsement or otherwise: 

1. Contractual liability coverage, including the definition of "Insured Contract" and the contractual 
liability exception to the employer’s liability exclusion. 

2. Completed operations coverage, including the subcontractor exception to the "damage to 'your 
work'" exclusion. 

3. The provisions of Subparts (5) and (6) of the "damage to property" exclusion pertaining to "that 
particular part…" in ISO form CG 00 01 04 13. 

If any underground work will be performed, the policy limits shall be no less than $2,000,000 per 
occurrence, $4,000,000 general aggregate and $4,000,000 products-completed operations aggregate 
and shall be endorsed to include electronic data liability coverage form CG 04 37 (or equivalent). The 
City waives this requirement for this project only. 

In addition, Explosion,  

Collapse, Pollution and Underground coverage must be reflected in the insurance certificates and shall 
be no less than $2,000,000 per occurrence, $4,000,000 general aggregate and $4,000,000 products-
completed operations aggregate.  

The Contractor shall maintain limits of no less than $2,000,000 per occurrence, $4,000,000 general 
aggregate and $4,000,000 products-completed operations aggregate, or the amounts customarily 
carried by the Contractor, whichever are greater. The general aggregate limit shall apply on a per project 
or location basis. 

In the event that asbestos or other hazardous materials risks are excluded from the Comprehensive 
General Liability, the Contractor must provide an additional policy insuring asbestos or hazardous 
materials abatement liability that does not exclude asbestos abatement, asbestos disease, hazardous 
materials disease or transportation to an EPA approved disposal site, with limits of not less than Two 
Million Dollars ($2,000,000) per occurrence.  Insurance shall be occurrence based. 
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The policy shall include the City, including its elected officials, officers, employees, agents and volunteers 
as additional insureds with respect to liability arising out of the activities performed by or on behalf of the 
Contractor, including the insured’s general supervision of the Contractor, products and completed 
operations of the Contractor and for premises owned, occupied or used by the Contractor. The coverage 
shall contain no special limitations on the scope of protection afforded to the additional insureds. 

The Additional Insured Endorsements for General Liability shall be at least as broad as the 
unmodified ISO CG 20 10 04 13 and ISO CG 20 37 04 13 endorsements, or equivalent, including 
additional insured coverage for the Contractor’s premises, operations products and completed 
operations exposures. The certificate shall confirm Excess Liability is following form. 

The Contractor shall obtain and maintain Completed Operations Liability Insurance through the 
statute of repose after completion of the Project. The limit of Completed Operations Liability 
Insurance coverage shall be the same as the limit for General Liability.  

The Contractor’s insurance coverage shall be considered primary insurance. Any insurance or self-
insurance maintained by the City shall be excess of the Contractor’s insurance and shall not contribute 
in any way. 

The Contractor’s insurance shall apply separately to each insured against whom claim is made or suit is 
brought, except with respect to the limits of the insurer's liability. 

Any failure by the Contractor to comply with reporting provisions of the policies shall not affect its 
obligations to the additional insureds. 

The Contractor shall furnish the City a policy or certificate of liability insurance issued by an authorized 
representative of the insurance carrier including policy forms and endorsements confirming the required 
coverage. The contract number and name of contract for this project shall be included on the certificate. 

This contract includes work that may result in exposure to “hazardous material” as this term is defined 
by applicable law, including, but not limited to waste, asbestos, fungi, bacterial, and mold.  

Automobile Coverage at least as broad as Insurance Services Office Business Auto Coverage form 
CA 00 01 10 13 or an equivalent form covering Automobile Liability Symbol 1 "Any Auto". In lieu of a 
separate Business Auto Liability Policy, the City may agree to accept Auto Liability covered in the 
General Liability Policy, if non owned and hired auto liability are included.  

The Contractor shall maintain limits of no less than $1,000,000 or the amount customarily carried by the 
contractor, whichever is greater, combined single limit per accident for bodily injury and property 
damage. No aggregate limit may apply. 

The Contractor’s policies shall be endorsed to provide a thirty (30) day written notice of cancellation to 
the certificate holder for any reason other than non-payment of premium which shall bear at least ten 
(10) day written notice of cancellation. 

Certificate Holder: City of Reno 
 P.O. Box 1900 
 Reno, NV 89505 
 
Acceptability of Insurers:  Insurance is to be placed with an A.M. Best Company, Inc. rating level of A- 
or better, financial size category of VIII or better, or otherwise approved by the City in its sole discretion. 
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City reserves the right to require that Contractor’s insurer be a licensed and admitted insurer in the State 
of Nevada, or on the Insurance Commissioner’s approved but not admitted lists.  
 
The Contractor shall include all subcontractors as insureds under its policy or it shall require its 
subcontractors to maintain separate liability coverages and limits as set forth herein. 

100.14.01 – PROPERTY INSURANCE 

The Contractor shall purchase and maintain property insurance upon the entire work at the site for the 
full cost of replacement at the time of loss. This insurance shall include the interests of the Owner, the 
Contractor, subcontractors, and sub-subcontractors in the work. This insurance shall be written as a 
builder’s risk, all-risk, or equivalent form to cover all risks of physical loss except those specifically 
excluded by the policy and shall insure at least against the perils of fire, theft, vandalism and malicious 
mischief, lightning, explosion, windstorm, and hail, smoke, aircraft and vehicles, riot and civil commotion, 
debris removal, flood, earthquake, earth movement, water damage, wind, testing, if applicable, collapse 
however caused, and damage resulting from defective design, workmanship or material. 

The Contractor shall purchase and maintain property insurance for his property located at the project 
site. 

This policy shall provide for a waiver of subrogation in favor of the City and Contractor. 

The insurance shall remain in effect until final acceptance by the City. 

Partial occupancy or use of any building shall not commence until the Contractor has secured the 
consent of the insurance company or companies providing the coverage required in this paragraph. Prior 
to commencement of the work, the Contractor shall provide certificates of insurance for the property 
policy or policies obtained in compliance with this section. 

Acceptability of Insurers:  Insurance is to be placed with an A.M. Best Company, Inc. rating level of A- 
or better, financial size category VIII or better, or otherwise approved by the City in its sole discretion. 
City reserves the right to require that Contractor’s insurer be a licensed and admitted insurer in the State 
of Nevada or on the Insurance Commissioner’s approved but not admitted lists. 

100.14.02 - WORKERS’ COMPENSATION AND EMPLOYER’S LIABILITY INSURANCE 

The Contractor shall purchase and maintain Workers’ Compensation and Employer’s Liability 
insurance at least as broad as National Council on Compensation Insurance (NCCI) policy form WC 
00 00 00 B 07/11, or equivalent, providing coverage meeting the requirements of the Workers’ 
Compensation law of the State of Nevada.  

The policy shall include an endorsement waiving the insurance company’s rights of subrogation 
against the City. This endorsement shall be at least as broad as National Council on Compensation 
Insurance (NCCI) Waiver of Our Right to Recover from Others Endorsement form WC 00 03 13. 

It is understood and agreed that there shall be no Worker’s Compensation and Employer’s Liability 
coverage provided for the Contractor or any subcontractor by the City. The Contractor, and any 
subcontractor(s), shall procure, pay for and maintain required coverage. The Contractor agrees, as a 
precondition to the performance of any work under this Contract and a precondition to any obligation 
of the City to make any payment under this Contract, to provide the City with certificates issued by 
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an insurance company that shows compliance with this Contract and Nevada Revised Statutes (NRS) 
616B.627 and 617.210, respectively. Should the Contractor be self-funded, the Contractor shall so 
notify the City in writing prior to the signing of a Contract. The City reserves the right to accept or 
reject a self-funded Contractor and to approve the amount of any self-insured retentions. The 
Contractor agrees that the City is entitled to obtain additional documentation, financial or otherwise, 
for review prior to entering into a contract with the self-funded contractor. 

Upon completion of the project, the Contractor shall, if requested by the City, provide the City with a 
Final Certificate for itself and each subcontractor showing that the Contractor and each subcontractor 
had maintained the required insurance by paying all premiums due throughout the entire course of 
the project. If the Contractor or subcontractor is a sole proprietor, coverage for the sole proprietor 
must be purchased and evidence of coverage must appear on the Certificate of Insurance and Final 
Certificate. 

Worker’s Compensation and Employer’s Liability: Workers’ Compensation coverage shall be 
provided with statutory limits in the State of Nevada. Employer’s Liability limits of $1,000,000 each 
accident, $1,000,000 each employee for disease and $1,000,000 policy limit for disease. 

If the Contractor fails to make payment for the workmen’s compensation insurance, the City will 
immediately make payment and deduct the cost thereof from the payment then or thereafter due the 
Contractor. 

100.14.03 – ACCIDENT PREVENTION AND SAFETY 

This Section specifies procedures for complying with applicable laws and regulations related to worker 
safety and health. It is not the intent of the City to develop, manage, direct, and/or administer the safety 
and health programs of contractors or in any way assume the responsibility for the safety and health of 
their employees. It is required that all contractors adhere to applicable federal, state, and local safety 
and health standards. 

The Contractor shall comply with the Federal Contract Work Hours and Safety Standards Act, as set 
forth in Title 29, CFR. Copies of the regulations may be obtained at www.ecfr.gov. 

The Contractor shall comply with the provisions of the State of Nevada Occupational Safety and Health 
Act and Federal Occupational Safety and Health Act, as amended. 

The Contractor shall provide all safeguards, safety devices, and protective equipment and take any other 
needed actions, on their own responsibility, reasonably necessary to protect the life and the health of 
employees on the job, the safety of the public, and to protect property in connection with the performance 
of the work covered by this contract. 

It is not the intent of the City to list and identify all applicable safety codes, standards, and/or regulations 
requiring compliance by the Contractor and their subcontractor groups. Contractors and their 
subcontractors shall be solely responsible for identifying and determining all safety codes, standards, 
and regulations which are applicable to the work. 

The Contractor shall notify the City’s Project Manager immediately of all incidents involving personal 
injury and/or property damage. Provide a written report known as the Incident Report within 24 hours of 
any incident. Report for each incident occurrence shall include: 

1. Description of event 
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2. Names of personnel involved 
3. Description of injuries and treatment required (short term and long term) 
4. Description of property damage 
5. Site visits and inspections of other agencies as a result of an incident. Include names of the 

persons, purpose of the visit, and any other pertinent information. 

100.14.03 – DRUG/ALCOHOL PROGRAM REQUIREMENT 

In order to be eligible to perform work on a City of Reno Public Works Construction Project, contractors 
are to have in place a drug and alcohol policy applicable to workers who will be employed on such 
project. This requirement is a reasonable precaution to ensure a safe and drug-free environment on City 
of Reno Public Works Construction Projects. 

The policy is to be an approved Federal drug and alcohol policy/program which provides, at a minimum, 
that the use of alcohol, and use, possession, transfer, or sale of illegal drugs, narcotics, or other unlawful 
substances is prohibited while working on any site in connection with work performed under this Contract 
and assurance that the Contractor’s subcontractors are required to cooperate with the Contractor’s 
policy. 

The Contractor shall demonstrate compliance with this provision by submitting an affidavit of certification 
for drug and alcohol policy with their bid under penalty of perjury that the policy is in place, will be actively 
enforced, and that workers who will be employed on the project will be subject to the policy. 

The City of Reno may review the Contractor’s record of its drug and alcohol policy at any time during the 
period following award of the bid up to and including completion of the project in order to determine 
whether the policy is in place. 

Failure to maintain a policy may result in suspension of the Contract, pending proof of compliance by the 
Contractor, at no cost to the City of Reno. 

The Contractor shall indemnify, defend and hold the City of Reno harmless against any and all claims, 
demands, suits or liabilities that may arise out of or is in any way related to Contractor’s application or 
non-application of their drug and alcohol policy. 

100.14.03. – CONFINED SPACE ENTRY 

The Contractor shall be required to comply with U.S. Department of Labor, Occupational Safety and 
Health Administration (OSHA) regulations, as outlined in the 29 CFR Parts 1910; “Permit-Required 
Confined Spaces for General Industry; Final Rule”. The Contractor shall submit, at the pre-construction 
meeting, a written plan for confined space entry and written documentation that its employees have been 
trained in confined space entry procedures. The plan shall include emergency rescue operations. The 
documentation shall include the specific names of the trained employees and their training records. 
Failure to fully comply with this specification during construction may result in a work stoppage until 
corrective action has been taken. Any work stoppage shall be at the Contractor’s expense. Such 
suspension time shall count against the Contractor’s total number of project calendar days under the 
Contract. 
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100.14.04 – INDEMNITY 

Delete Standard Specification section and replace with the following: 
 
To the fullest extent permitted by laws and regulations the Contractor shall assume the defense of, 
indemnify and hold harmless the City and its Officers, Employees, and Consultants from all suits, actions, 
or claims of any character brought because of any injuries or damage received or sustained by any 
person, persons, or property on account of the operations of the said Contractor; any act or omission of 
Contractor arising from the work performed; or on account of or in consequence of any neglect in 
safeguarding the work; or the use of unacceptable materials in constructing the work; or because of any 
claims or amount recovered under the “Workman’s Compensation Act”, or any other law, ordinance, 
order, or decree. The money due the said Contractor under and by virtue of this Contract as may be 
considered necessary by the City’s Project Manager for such purpose, may be retained for use of City 
or in case no money is due, his surety may be held until such suit or suits, action or actions, claim or 
claims for the injuries or damages as aforesaid shall have been settled and suitable evidence to that 
effect furnished to the City’s Project Manager; except that money due the Contractor will not be withheld 
when the Contractor produces satisfactory evidence that he is adequately protected by public liability 
and property damage insurance. 

Reimbursement to the Contractor by the City in whole or in part for costs of protecting traffic shall not 
serve to relieve the Contractor of their responsibility as set forth in the Standard Specifications and these 
Special Provisions. 

The Contractor guarantees the payment of all just claims for materials, supplies, and labor, and all other 
just claims against their, or any, subcontractor in connection with this Contract. 

100.15.01 – PREVAILING WAGE, CERTIFIED PAYROLL 

Delete Standard Specification section and replace with the following: 
 
This project is subject to prevailing wage rates in accordance with Nevada Revised Statues Chapter 
338. The prevailing wage rates for Washoe County, as established by the Nevada State Labor 
Commission, shall be paid for all classifications of labor. The Contractor is responsible for verifying 
and adhering to all prevailing wage rates. Pursuant to NRS 338.030 (9), the prevailing rates of wages 
are the rates in effect at the time of the opening of bids and will be paid as provided in Assembly Bill 
No. 190 and will be included in the conformed contract documents. 
 
This Project is under and subject to Executive Order 11246 of September 24, 1965, and to the Equal 
Employment Opportunity (EEO) and Labor Standard Provisions. Minimum Wage rates have been 
determined by the Labor Commissioner of the State of Nevada and are set forth in the contract 
documents. In no case shall the wage rates be less than prescribed therein. In the event there is a 
difference between the minimum wage rates as predetermined by the Secretary of Labor and the 
prevailing wages rates as determined by the State Labor Commissioner for similar classifications of 
labor, the contractor or and his subcontractor shall not pay less than the wage rate which is the higher 
of the two.  
 
A forty-hour (40-hour) work week shall be performed over no less than a five (5) day week of work. A 
contractor or subcontractor may work in excess of forty (40) hours a week; however the contractor or 
subcontractor must pay overtime wages, in accordance with NRS338.020, for hours worked in excess 
of eight (8) hours in any given day. 
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The Contractor’s attention is directed to NRS Chapter 338, as it relates to Public Works Projects and, 
specifically, changes in the requirements for submission of certified payrolls and payment of prevailing 
wages. The Contractor shall make arrangements for submittals at the preconstruction meeting. 

The Contractor shall report in writing to the City the name and address of each subcontractor whom they 
will engage for work on this project within five (5) calendar days after award of Contract. THIS 
SUBMITTAL DOES NOT RELIEVE THE CONTRACTOR OF THE SUBMITTAL REQUIREMENTS IN 
THESE SPECIFICATIONS. 

The Contractor shall report in writing to the State of Nevada Labor Commissioner the name and address 
of each subcontractor whom they engage for work on this project within ten (10) calendar days after 
each subcontractor has commenced work on the project. The Contractor shall submit a copy of this 
information to the City within the same timeframe. 

The Contractor shall submit certified payrolls to the City for all individuals working on this project on a 
weekly basis. The Contractor and all subcontractors are required to submit certified payroll electronically 
through the City’s LCPtracker program. Progress payment requests submitted by the Contractor will not 
be accepted unless certified payroll submittals from the Contractor and all subcontractors are current for 
the project period covered by the pay application. 

100.15.03 – REGISTRATION OF CONTRACTORS & PREQUALIFICATION REQUIREMENTS 
Contractors shall be licensed in accordance with the provisions of NRS 624 for all projects. 

For projects which are estimated to exceed $2.5 million in accordance with the engineer’s estimate, 
Bidders must be prequalified pursuant to NRS 338.1382(1) (a) to bid on the project. Bidders at the time 
of submission of the bid must be qualified by the State of Nevada Public Works Board and be on the 
State Public Works Board Qualified Bidder List. A bidder not prequalified is not an eligible bidder. 

100.15.04 – FAIR EMPLOYMENT PRACTICES/LABOR DISCRIMINATION 

Delete Standard Specification section and replace with the following: 
 
Attention is directed to the following portion of NRS Provision 338.125. Contracts negotiated between 
Contractors and the State, or any of its political subdivisions, shall contain the following contractual 
provisions: 

In connection with the performance of work under this contract, the contractor agrees not to 
discriminate against any employee or applicant for employment because of race, creed, color, 
national origin, sex, sexual orientation, gender identity or expression, or age. Such Contract shall 
include, but not be limited to, the following: Employment, upgrading, demotion or transfer, recruitment 
or recruitment advertising, layoff or termination, rates of pay or other forms of compensation, and 
selection for training, including apprenticeship. 

The Contractor further agrees to insert this provision in all subcontracts hereunder, except 
subcontracts for standard commercial supplies or raw materials. 

Any violation of such provision by a contractor shall constitute a material breach of contract. As used in 
this article, sexual orientation means having or being perceived as having an orientation for 
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heterosexuality, homosexuality, or bi-sexuality. Sexuality and gender identity or expression means a 
gender-related identity, appearance, expression, or behavior of a person, regardless of the person’s 
assigned sex at birth. Race includes traits associated with race, including, without limitation, hair texture 
and protective hairstyles. 

100.15.05 – PREFERENTIAL EMPLOYMENT 

Delete Standard Specification section and replace with the following: 
 
Pursuant to NRS 338.130, in all cases where persons are employed in the construction of public works, 
preference must be given, the qualifications of the applicants being equal, first to persons who have 
been honorably discharged from the Army, Navy, Air Force, Marine Corps or Coast Guard of the United 
States, a reserve component thereof or the National Guard; and are citizens of the State of Nevada, and 
second to other citizens of the State of Nevada. If the contractor engaged on the public work is not in 
compliance with the provisions of this subsection, the contract is void, and any failure or refusal to comply 
with any of the provisions of this section renders any such contract void. 

100.15.06 – AMERICANS WITH DISABILITIES ACT 

The Contractor and all subcontractors shall comply with the terms, conditions, and requirements of the 
Americans with Disabilities Act of 1990 (P.L. 101-136), 42 U.S.C. 12101, as amended and regulations 
adopted thereunder contained in CFR 26.101-36.999, inclusive, and any relevant program-specific 
regulations. 

100.15.07 – PAYMENT OF SALES AND USE TAXES 

The Contractor, subcontractors, or anyone who provides labor, equipment, materials, supplies or 
services must comply with applicable federal, state, and local laws, including without limitation, any 
applicable licensing requirements and requirements for the payment of sales and use taxes on 
equipment, materials and supplies provided for this project. 

100.15.08 – STATE OF NEVADA BUSINESS LICENSE 

NRS 338.072 provides that any subcontractor of the successful bidder who is awarded the contract must 
also hold a state business license issued pursuant to Chapter 76 of the Nevada Revised Statutes. RMC 
4.04.020 applies to subcontractors as to Business License requirements. 

100.15.09 – APPRENTICES 

Contractor is to comply with Nevada Revised Statutes 338.01165 setting forth the requirements for the 
use of apprentices on public works which requires a contractor or subcontractor to comply with certain 
requirements relating to the use of apprentices on public works. 

100.16.03 – INSPECTION FACILITIES 

Quality Assurance testing and inspection will be provided by the City. Quality Control shall be the 
Contractor’s responsibility. All samples shall be furnished by the Contractor without cost to the City. The 
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City’s Project Manager may waive sampling and testing if adequate information, properly certified, is 
available to indicate that materials comply with the terms of specifications. Any retests due to faulty 
workmanship or materials shall be paid for by the Contractor. Specific testing requirements are contained 
in the Standard Specifications and as modified herein. Subject to NRS 338.140, the responsibility for 
ensuring that the work is constructed in strict conformance with the contract documents and 
specifications resides solely with the Contractor. 

No payment shall be made to the Contractor for the cost of delay while waiting for inspection by the City’s 
Project Manager of completed work. 

100.17 – MATERIALS AND WORKMANSHIP 

The Contractor shall warrant equipment, material, and workmanship to be of first quality and approved 
by the City’s Project Manager and shall guarantee that the quality of material and workmanship used in 
the job will be satisfactory for a period of one year after final acceptance of the work. Any defects 
occurring during the guarantee period shall be corrected in a manner satisfactory to the City’s Project 
Manager. In the event repairs cannot be made without undue difficulty, the Contractor or his surety shall 
be responsible to the City for any damages determined reasonable and consistent with the 
circumstances and acceptable to the City. 

The Contractor shall furnish and assume full responsibility for all materials, equipment, labor, 
transportation, construction  equipment and machinery, tools, appliances, fuel, power, light, heat, 
telephone, water, sanitary facilities, temporary facilities and all other facilities and incidentals necessary 
for the furnishing, performance, testing, start-up and completion of the work. All materials shall be of 
good quality and new, except as otherwise provided in the contract documents.  

The Contractor acknowledges that any damage to public or private property due to excavation, 
equipment movement or storage, foot traffic, material storage or any other contractor activity will be 
replaced in accordance with these Specifications to equal or better than previously existing conditions at 
the Contractor’s expense. Grass will be re-sodded, trees and shrubs replaced in kind, irrigation systems 
repaired or replaced, fencing restored, and any damaged or removed structures and flatwork repaired 
or replaced. 

100.18 – LOCATION OF WORK, PUBLIC RELATIONS 

It shall be the Contractor’s responsibility to notify, in writing, all residents and businesses adjacent to this 
project of the construction working hours and duration of work. Notification shall be provided directly to 
impacted properties (i.e. properties abutting the work) two (2) calendar days prior to beginning work at 
that location excepting notification for Monday and Tuesday work shall be provided no later than 7:00 
PM Thursday. Notification shall be in the form of a “door hanger” or flyer that is hand-delivered by the 
Contractor to each residence/business. The Contractor shall provide a draft notification for the City’s 
Project Manager’s review prior to delivery to impacted properties. 

“NO PARKING” signs shall be placed on each street no less than 48 hours in advance of work to be 
performed. Signs shall have the day or date clearly legible and shall be in good condition. 

In the event of delays that require rescheduling of work, the Contractor shall re-notify impacted properties 
in the same manner as described in the paragraphs above. 
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100.18 – USE OF PRIVATE AND PUBLIC PROPERTY 

The Contractor shall restrict their construction operations to the limits of City right-of-way and/or 
easements. The use of property for the convenience of the Contractor that is in addition to the right-of-
way and easements provided shall be arranged by the Contractor. 

The Contractor shall furnish the City, prior to the use of any public or private property by the Contractor 
in the performance of the work required under these Specifications, a grading permit for 
stockpiling/processing materials outside the public right-of-way, see Section 100.49 of this document. 
No construction activities shall commence on any private property until such permit is obtained. 

Prior to acceptance of the work by the City, the Contractor shall furnish written evidence acceptable to 
the City’s Project Manager that private or public property used for construction purposes has been 
restored to an acceptable condition and all the terms of the authorization between the Contractor and 
the property owner regarding use of said property have been satisfied. 

The Contractor shall take all necessary precautions to preserve private and public property in the 
immediate area of all construction locations. Complete liability shall be assumed by the Contractor for 
any damage to private and/or public property during the execution of work. Upon completion of the work, 
all private and public property shall be, at a minimum, restored to the same or better physical condition 
as that prior to the commencement of work thereon. 

100.19 – CONTRACT TIME, TIME OF COMPLETION 

Delete Standard Specification section and replace with the following: 

The contractor will be allowed ten (10) calendar days after the date on which the contract is awarded, 
in which to deliver the contract with the contractor’s signature affixed thereto, together with the bonds 
prescribed by law and these specifications to the agency. 

The Contractor shall begin construction no earlier than the date set forth in the “Notice to Proceed.” May 
1, 2023 is the anticipated start date for the project. The Contractor shall diligently prosecute the project 
to completion by August 31, 2023. Required intermediate completion milestones for specific portions of 
the project are addressed in Section 100.21 of these Specifications. Failure to complete the work within 
the specified time requirement will subject the Contractor to liquidated damages in accordance with 
Section 100.39 of these Specifications. 

Other construction projects and utility work will be in progress throughout the City during the execution 
of this project. It is the Contractor’s responsibility to coordinate this project’s schedule such that no seal 
coats shall be applied adjacent to or within the limits of other construction projects or on streets used for 
detours in the execution of the other projects until such time as the construction is completed. 

100.19 – PHOTOGRAPHS AND VIDEO RECORDS 

Contractor shall comply with Section 337 of these specifications for recording pre- and post-construction 
documentation. The Contractor shall submit all pre-construction documentation to the Engineer for 
approval prior to proceeding with project work. Contractor shall provide post-construction documentation 
for approval prior to substantial completion. 
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100.20 – BASE LINE, BENCHMARKS AND REFERENCE POINTS 

Delete Standard Specification section and replace with the following: 

Lines and grades necessary for the control of construction work will be established initially by the City’s 
Project Manager. No payment will be made for the cost to the Contractor of any work or delay occasioned 
by providing lines, grades or making other necessary measurements. The Contractor shall be 
responsible for preserving initial construction survey stakes and markers necessary for control of the 
work for the duration of their usefulness. If any initial construction survey stakes or markers are lost or 
disturbed and need to be replaced, such replacement shall be by the City’s Project Manager at the 
expense of the Contractor. The Contractor shall notify the City’s Project Manager at least three (3) 
calendar days in advance for the need of survey work. 

Unless otherwise specified, all supplemental stakes, in addition to those initially set by the City’s Project 
Manager for control of the work and other than the stakes deemed necessary by the City’s Project 
Manager for their own control of the work, shall be established under the responsible charge of a 
Professional Land Surveyor registered in the State of Nevada who is retained by the Contractor or other 
competent personnel as approved by the City’s Project Manager. Unless otherwise specified, the above 
work performed by the City’s Project Manager applies only to work administered by the City and subject 
to City inspection, control and approval. 

The City’s Project Manager will supply construction staking including offset and elevation of sewer pipe 
inverts at a single midpoint between manholes, and invert and rim elevation of all new manholes. Sewer 
station is based on centerline of sewer pipe. Add staking for bore locations. 

100.21 – PROGRESS SCHEDULE 

Delete Standard Specification section and replace with the following: 

The Contractor shall prepare a project schedule plan for the entire contract work and submit it to the 
City’s Project Manager at least seven (7) days prior to the Pre-Construction Meeting. The Pre-
Construction Meeting will not commence until the City has reviewed the schedule. The project schedule 
shall show the order in which the Contractor proposes to carry out the work within the contract time in 
addition to showing the beginning and completion times for all major features of work provided in the 
contract. The project schedule shall be in the form of an arrow network, precedence diagram, or other 
similar schedule developed under a critical path method. The schedule shall outline in sufficient detail 
the proposed operations, the interrelations of the various operations and the order of performance so 
that the progress can be evaluated at any time during the contract. The network will reflect activity 
durations in a working day time frame and shall not reflect free time. The Contractor shall submit three 
(3) copies of the proposed final project schedule. 

In addition to the total project schedule, the Contractor shall provide a detailed three (3) week look-ahead 
work agenda that describes the work item and time frame in the form of a bar graph, listed-itemized 
schedule or any other form agreed to by the City’s Project Manager. The agenda may be updated by 
contacting the City’s Project Manager no later than 48 hours prior to a change. The Contractor shall 
deliver the agenda for the following week to the City’s Project Manager at each weekly progress meeting 
or no later than noon Thursday. If a holiday or non-working day falls on Thursday, the agenda shall be 
delivered at or before noon on the preceding working day. If no work or a continuation of the prior week’s 
work is anticipated for the following week, an agenda indicating this shall be submitted. Each agenda 
shall be signed and dated by the construction superintendent. 
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Weekly progress meetings shall be scheduled at a convenient location to discuss the weekly schedule, 
work progress, construction concerns or other project matters at the City’s Project Manager’s discretion. 
The Contractor’s representative and appropriate subcontractor representatives requested by the City’s 
Project Manager shall attend. 

100.22 – DELAYS 

Delete Standard Specification section and replace with the following: 
 
When delays occur due to unforeseen causes beyond the control and without the fault or negligence of 
the Contractor, including, but not restricted to acts of God, acts of the public enemy, acts of government 
agency, fires, floods, epidemics, strikes, and freight embargoes, the time for completion shall be 
extended an amount determined by the City’s Project Manager to be equivalent to the delays; provided, 
however, written request for such an extension of time is made by the Contractor within ten (10) days 
after the beginning of such delay. No allowance shall be made for delay or suspension of the work due 
to the fault of the Contractor. 

100.23 – PROVISIONS FOR HANDLING EMERGENCIES 

Delete Standard Specification section and replace with the following: 

In the case of emergencies affecting the safety or protection of persons or the work or property at the 
site or adjacent thereto, the Contractor, without special instruction or authorization from the City’s Project 
Manager, shall be obligated to act to prevent threatened damage, injury or loss. Contractor shall give 
City’s Project Manager prompt written notice if Contractor believes that any significant changes in the 
work or variations from the contract documents have been caused thereby. 

100.24 – CHANGE ORDERS – FORCE ACCOUNT 

The Contractor is to submit a Labor and Material Schedule provided per Section 055 of these 
Specifications within two hours of the bid opening. The schedule is to contain a list of construction 
equipment, hourly rates of said equipment, and hourly rates of personnel proposed to be utilized on this 
contract. At the discretion of the City’s Project Manager, the schedule may be used for unanticipated 
extra work or agreed additional work added to the project. 

Extra work shall be authorized by the City of Reno Project Manager and a written Authorization of 
Contingency (AOC) executed by the City and the Contractor prior to unanticipated extra work being 
performed. 

100.26 – SUSPENSION OF WORK 

The City’s Project Manager will have the authority to suspend the work entirely or in part due to the failure 
of the Contractor to correct conditions unsafe for the workmen or the general public; for failure to carry 
out the provisions of the contract; for failure to carry out orders; for such periods as he may deem 
necessary due to unsuitable weather; for conditions considered unsuitable for the prosecution of the 
work or for any other reason deemed to be in the public interest. 
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100.27 – FAILURE TO PERFORM PROPERLY  

If, in the judgment of the City, the failure of the Contractor to prosecute the work properly places the 
health and safety of the public at risk, the City may make good such deficiencies immediately and deduct 
the cost thereof from the payment then or thereafter due the Contractor. 

100.28 – DEFAULT AND TERMINATION OF CONTRACT 

Delete Standard Specification section and replace with the following: 

If the Contractor: 

A. Fails to begin the work under the contract within the time specified in the Notice to Proceed, 
or 

B. Fails to perform the work with sufficient workmen and equipment or with sufficient materials 
to assure the prompt completion of said work, or 

C. Performs the work unsuitably or neglects or refuses to remove materials or to perform anew 
such work as may be rejected as unacceptable or unsuitable, or 

D. Discontinues the prosecution of work, or 
E. Fails to resume work which has been discontinued within a reasonable time after notice to do 

so, or 
F. Becomes insolvent or is declared bankrupt or commits any act of bankruptcy or insolvency, 

or 
G. Allows any final judgment to stand against them unsatisfied for a period of five (5) days, or 
H. Makes an assignment for the benefit of creditors, or 
I. Does not complete at least ninety percent (90%) of the contract work within the contract time, 

or 
J. For any other cause whatsoever, fails to carry on the work in an acceptable manner, or  
K. If any required insurances are cancelled or terminated during the duration of the contract, 

Then the City’s Project Manager will give notice in writing to the Contractor and his surety of such delay, 
neglect, or default. 

If the Contractor or surety, within a period of ten (10) days after such notice, shall not proceed in 
accordance therewith, then the City shall have full power and authority without violating the contract, to 
take the prosecution of the work out of the hands of the Contractor and the contract shall be deemed 
terminated. The City’s Project Manager may, at his option, call upon the surety to complete the work in 
accordance with the terms of the contract; or he may take over the work, including any or all materials 
and equipment on the project as may be suitable and acceptable, and may complete the work by force 
account, or may enter into a new agreement for the completion of said contract according to the terms 
and provisions thereof, or use such other methods as, in his opinion, may be required for the completion 
of said contract in an acceptable manner. 

All costs and charges incurred by the City, together with the cost of completing the work under the 
contract, shall be deducted from any money due or which may become due said Contractor. In case 
such expense shall exceed the sum which would have been payable under the contract, then the 
Contractor and his surety shall be liable and shall pay to the City the amount of said excess. 
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100.31 – DATA TO BE FURNISHED BY THE CONTRACTOR, SUBMITTALS 

Delete Standard Specification section and replace with the following: 

Submittals covered by these Specifications shall include manufacturers’ information, samples, requests 
for substitutions, and miscellaneous work-related submittals. Submittals shall also include, but not be 
limited to, all mechanical, electrical and electronic equipment and systems, materials, reinforcing steel, 
fabricated items, and piping and conduit details. The Contractor shall furnish all contract documents, 
specifications, descriptive data, certificates, samples, tests, methods, schedules, and manufacturer’s 
installation and other instructions as specifically required in the contract documents to demonstrate fully 
that the materials and equipment to be furnished and the methods of work comply with the Specifications 
and intent of the contract documents. 

The Contractor shall be responsible for the accuracy and completeness of the information contained in 
each submittal and shall assure that the material, equipment or method of work shall be as described in 
the submittal. The Contractor shall verify that all features of all products conform to the specified 
requirements. Submittal documents shall be clearly edited to indicate only those items, models, or series 
of equipment, which are being submitted for review. All extraneous materials shall be crossed out or 
otherwise obliterated. The Contractor shall ensure that there is no conflict with other submittals and notify 
the City’s Project Manager in each case where the submittal may affect the work of another contractor 
or the City. The Contractor shall coordinate submittals among their subcontractors and suppliers. 

The Contractor shall coordinate submittals so that work will not be delayed. Contractor shall coordinate 
and schedule different categories of submittals, so that one will not be delayed for lack of coordination 
with another. No extension of time will be allowed because of failure to properly schedule submittals. 
The Contractor shall not proceed with work related to a submittal until the submittal process is complete. 

The Contractor shall certify on each submittal transmittal document that they have reviewed the 
submittal, verified field conditions, and complied with the contract documents. 

If the Contractor proposes to provide material, equipment, or method of work, which deviates from the 
contract documents, they shall indicate so under "deviations" on the transmittal form accompanying the 
submittal copies. 

When the contract documents require a submittal, the Contractor shall submit four (4) copies of all 
information plus one reproducible original of all information. 

Unless otherwise specified, the City’s Project Manager shall have ten (10) calendar days after receipt of 
submittal to review and comment. The City’s Project Manager shall retain the reproducible original. 

Subject to NRS 338.140, review of contract documents, methods of work, or information regarding 
materials or equipment the Contractor proposes to provide, shall not relieve the Contractor of their 
responsibility for errors therein and shall not be regarded as an assumption of risks or liability by the 
Project Manager or the City, or by any officer or employee thereof, and the Contractor shall have no 
claim under the contract on account of the failure, or partial failure, of the method of work, material, or 
equipment so reviewed. 

The cost for third and subsequent submittals shall be borne by the Contractor. The cost of reviews for 
third and subsequent reviews shall be at a rate of $150 per hour for the City’s Project Manager’s time. 

Contractor shall comply with these specifications for recording pre- and post-construction 
documentation. The Contractor shall submit all pre-construction documentation to the City’s Project 
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Manager for approval prior to proceeding with project work. Contractor shall provide post-construction 
documentation for approval prior to substantial completion. 

100.33 – PROTECTION OF PROPERTY 

The Contractor shall protect against any damage to pipes, conduits, or other structures crossing the 
trenching or encountered during the execution of work and shall be responsible for any damage done to 
such pipes, structures or property resulting therefrom. If a utility is affected, the Utility Company shall be 
notified immediately by the Contractor of any damage. Contractor shall protect all existing structures and 
property from damage and shall provide bracing, shoring or other work necessary for such protection. 

The Contractor shall be responsible for all damage to streets, roads, curbs, sidewalks, ditches, 
embankments, landscaping, or other public or private property, which may be caused by transporting 
equipment, materials, or workers to or from the work. Contractor shall make satisfactory and acceptable 
arrangement with the property owner and/or the City over damaged property concerning its repair or 
replacement and as specified in these Specifications. 

The Contractor and their Subcontractors are solely responsible for the security of their work site. 
Contractor and their Subcontractors shall provide their own security for their work in progress and for the 
goods, products, material, equipment, systems, construction machinery, tools, devices and other items 
required, used or to be used in the execution of the work. 

100.33 – SPILL CONTROL 

A spill is defined as any release of raw sewage, construction water, or other liquids at the site. Spills shall 
not be permitted at any time throughout the duration of the Contract. Sewage released from the existing 
sewer system shall be considered a spill. Sewage in contact with the soil on the ground or within pits or 
excavations shall also be considered a spill. 

The Contractor shall be responsible for all consequences and damages caused by a sewage spill due 
to the Contractor’s work activities. Contractor shall give both verbal and written notification to the City’s 
Project Manager immediately in the event of any sewage spill. 

100.33.01 – TRAFFIC CONTROL PLANS 

The Contractor shall prepare and submit to the City’s Project Manager Traffic control plans for the project 
per Section 340 of these Specifications. The traffic control plans shall contain all required information 
necessary for review and approval by the City. Acceptance of the submitted traffic control plans shall in 
no way relieve the Contractor of their responsibility for safety requirements. Acceptance of the traffic 
control plans by NDOT and the City indicates that the plans generally appear to conform to the Contract 
requirements. Such acceptance shall in no way be construed as confirmation of the technical accuracy 
or adequacy of the contents of the plans and shall not relieve the Contractor of the obligation to institute 
traffic control measures in full compliance with Contract requirements, and which function safely and 
correctly, and are in conformance with applicable statutes, ordinances, and regulations. 
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100.37 – PROTECTION OF WORK AND CLEANING UP 

The Contractor shall keep the work site, staging areas, storage and parking area, and Contractor’s 
facilities clean and free from rubbish and debris. Materials and equipment shall be promptly removed 
from the site when they are no longer necessary. Upon completion of the work and before final 
acceptance, the work site shall be cleared of equipment, unused materials, and rubbish to present a 
clean and neat appearance in conformance with the preconstruction condition of the site. Refer to each 
section of these Specifications for further requirements. 

The Contractor shall not store equipment or materials anywhere other than locations approved by the 
City’s Project Manager. Property surrounding the work site shall be completely free of debris and rubbish 
at all times. 

In the event that waste material, refuse, debris and/or rubbish have not been removed after the 
Contractor has been directed to do so, the City’s Project Manager reserves the right to have this material 
removed at the Contractor’s expense. 

The Contractor shall handle paints, solvents, and other construction materials with care to prevent entry 
of contaminants into storm drains, sewers, surface waters, or soils. NO SOLID MATERIALS OR SOILS 
SHALL BE FLUSHED INTO STORM DRAINS OR SEWERS. Cleaning of these facilities shall be at the 
Contractor’s expense. In the event the Contractor does not clean the facilities to the satisfaction of the 
City’s Project Manager after the Contractor has been directed to do so, the City’s Project Manager 
reserves the right to have the facilities cleaned by others at the Contractor’s expense. 

The Contractor shall install fences and/or barriers around all excavations and open structures. The 
barrier shall enclose the area and prevent unauthorized access. 

The Contractor shall be responsible for preventing dirt, dust, and sediments from escaping from trucks 
departing the project site, by covering dusty loads, washing truck tires before leaving the site, or other 
reasonable methods. The Contractor shall be required to clean said streets as soon as possible, but no 
later than at the conclusion of each day’s operations. Cleaning shall be at the Contractor’s expense. Any 
violation of the requirements shall be sufficient grounds for the City’s Project Manager to order the streets 
in question cleaned at the Contractor’s expense. In the event the Contractor does not clean the streets 
to the satisfaction of the City’s Project Manager after the Contractor has been directed to do so, the City’s 
Project Manager reserves the right to have the streets cleaned by others at the Contractor’s expense. 

The Contractor is responsible for immediately removing all graffiti from equipment, tools and signs on 
the worksite.  

100.37 – SECURITY FOR WORK IN PROGRESS 

The Contractor is solely responsible for the security of the site. Contractor shall provide its own 
security for its work in progress and for the goods, products, material, equipment, systems, 
construction machinery, tools, devices and other items required, used or to be used for its scope of 
the Work. 

100.39 – LIQUIDATED DAMAGES/FAILURE TO COMPLETE WORK ON TIME 

Time is of the essence of this contract, and in the event the construction of the work is not completed 
within the time herein specified, it is agreed that from the compensation otherwise to be paid to the 
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contractor, the City may retain the sum of One Thousand Dollars ($1,000) per day for each contract 
calendar day thereafter, that the work remains uncompleted and not accepted. This sum is not a penalty, 
being the stipulated damage City will have sustained in the event of failure by the Contractor to complete 
the work within the contract time. Liquidated damages shall be cumulative for each portion of the work 
for which the specified construction completion time(s) is not met by the Contractor. 

100.47 – TRADE NAMES, SUBSTITUTES AND “OR EQUAL” ITEMS 

Delete Standard Specification section and replace with the following: 

Whenever an item of material or equipment is specified or described in the contract documents by using 
the name of a proprietary item or the name of a particular supplier, the specification or description is 
intended to establish the type, function and quality required. Unless the specification or description 
contains, or is followed by, words reading “no like, equivalent, or-equal item”, or “no substitution is 
permitted”, other items of material or equipment of other suppliers may be accepted by the City’s Project 
Manager under the following circumstances and subject to NRS 338.140: 

1. Or equal:  If, in City’s Project Manager’s sole discretion, an item of material or equipment 
proposed by Contractor is functionally equal to that named and sufficiently similar so that no 
change in related work will be required, it may be considered by City’s Project Manager as an 
"or-equal" item. 

2. Substitute items:  If, in City’s Project Manager’s sole discretion, an item of material or equipment 
proposed by Contractor does not qualify as an "or-equal" item, it will be considered a proposed 
substitute item. Contractor shall submit sufficient information to allow the City’s Project Manager 
to determine if the item of material or equipment proposed is essentially equivalent to that named 
and is an acceptable substitute. Requests for review of proposed substitute items of material or 
equipment will not be accepted from anyone other than Contractor. If Contractor wishes to furnish 
or use a substitute item of material or equipment, Contractor shall first make written application 
to City’s Project Manager for acceptance thereof, certifying that the proposed substitute will 
perform adequately and achieve the results called for by the general design, be similar in 
substance to that specified and be suited to the same use as specified. The application will state 
the extent, if any, to which the evaluation and acceptance of the proposed substitute will prejudice 
Contractor’s achievement of substantial completion on time, whether or not acceptance of the 
substitute for use in the work will require a change in any of the contract documents, to adapt the 
design to the proposed substitute and whether or not incorporation or use of the substitute in 
connection with the work is subject to payment of any license fee or royalty. 

All variations of the proposed substitute from that specified will be identified in the application and 
available maintenance, repair and replacement service will be indicated. The application will also 
contain an itemized estimate of all costs or credits that will result directly or indirectly from 
acceptance of such substitute, including costs of redesign and claims of other Contractors 
affected by the resulting change, all of which will be considered by City’s Project Manager in 
evaluating the proposed substitute. City’s Project Manager may require Contractor to furnish 
additional data about the proposed substitute. 

3. Substitute construction methods or procedures:  If a specific means, method, technique, 
sequence or procedure of construction is shown or indicated in and expressly required by the 
contract documents, Contractor may furnish or utilize a substitute means, method, technique, 
sequence or procedure of construction acceptable to City’s Project Manager. Contractor shall 
submit sufficient information to allow City’s Project Manager, in Project Manager’s sole discretion, 
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to determine that the substitute proposed is equivalent to that expressly called for by the contract 
documents. The procedure for review by Project Manager will be similar to that provided in item 
2 above. 

All support and/or testing data provided by Contractor for any proposed "or-equal" or substitute item shall 
be at the Contractor’s expense. City’s Project Manager will be allowed a minimum of five (5) calendar 
days to evaluate each proposal and/or submittal made. The City’s Project Manager shall be sole judge 
of acceptability. A proposal and/or submittal may be denied by the City’s Project Manager without 
explanation. No "or-equal" or substitute(s) will be ordered, installed or utilized without City’s Project 
Manager’s prior written acceptance. The City may require Contractor to furnish at Contractor’s expense 
a special performance guarantee or other surety with respect to any "or-equal" or substitute. The time 
required by City’s Project Manager and/or the Project Manager’s consultants for evaluating proposed or 
submitted substitutes shall be at the Contractor’s expense. The rate for reimbursement of these services 
shall be $150.00 per hour. The charges for the evaluation shall be applied no matter if the proposed or 
submitted item is accepted or rejected. 

100.48 – DISPUTE RESOLUTION 

Delete Standard Specification section and replace with the following: 

All claims, counterclaims, disputes and other matters in question between the City and the Contractor 
arising out of, or relating to, this contract or breach of it, unless otherwise settled, must be mediated 
before initiation of a judicial action. 

Unless the parties mutually agree otherwise, mediation will be in accordance with the Construction 
Industry Mediation Procedures of the American Arbitration Association currently in effect. The American 
Arbitration Association will not be used to administer or facilitate the process or the selection of the 
mediators. Instead, the parties will mutually agree to the appointment of one mediator. If the parties 
cannot agree to one mediator, each party shall select one mediator and the two mediators will appoint a 
third mediator. The parties agree to split the mediator(s) fees and expenses. Each party shall bear their 
own attorney’s fees and other costs incurred for the mediation. 

If the City is the prevailing party in litigation, unless otherwise agreed to in writing, it shall be entitled 
to an award of reasonable attorney’s fees and costs. NRS 338.640(1) applies when appropriate. 

100.48.01 – REMEDY AND DAMAGES AVAILABLE TO THE CITY WHICH RESULT FROM 
CONTRACTOR’S REQUEST TO BE RELEASED FROM PERFORMANCE OF 
CONTRACT PRIOR TO ISSUANCE OF A NOTICE TO PROCEED 

If a Contractor requests to be released from performance of the Contract prior to issuance of a 
Notice to Proceed, and it is determined by the City that it is in the City’s best interest to release the 
Contractor from performance of the Contract, the Contractor shall pay to the City any and all 
expenses incurred by the City as a result of the City releasing the Contractor from performance. 

100.49 – PERMITS AND LICENSES 

The Prime Contractor is responsible for ensuring all subcontractors working on this project hold a current 
Reno Business License as required by Reno Municipal Code Section 4.04.020. Unless otherwise noted 
below, the Contractor is responsible for obtaining all certificates, licenses, and permits required to 
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perform the work. This includes current state and local business licenses, certificates, licenses and 
permits for all on site or off site vehicles, equipment, processes, and activities associated with the work.  

100.49.01 – CITY OF RENO PERMITS 

Building Permit - A City of Reno Building Permit is required for this project. 

Other permits, including special use permits, associated with staging areas and material processing 
yards may be required and are the responsibility of the contractor. No payment will be made by the City 
for permitting of staging areas and processing yards. 

100.50 – NOISE CONTROL 

The Contractor shall perform all work in compliance with OSHA standards and in no case will noise 
levels be permitted that are greater than allowed by local laws and regulations. Noise levels shall not 
exceed 65 decibels (db) at 50 feet from the operating equipment. 

All internal combustion engines utilized for any purpose on this project, or associated with work on this 
project, shall be equipped with a muffler of a type recommended by the manufacturer. No internal 
combustion engine shall be operated without said muffler. 

Noisy portable equipment, such as generators, compressors and/or pumps shall be equipped with sound 
abatement enclosures and devices and shall be located as far away from sensitive noise receptor areas 
as practicable. (Sensitive noise receptors are defined as occupied buildings with windows or doors facing 
the site.)  Noise barriers shall be constructed around noisy stationary construction equipment such as 
compressors, generators and pumps that are utilized at locations near (within 100 feet of) sensitive noise 
receptors as defined above during the daytime working hours and at all sites when construction is being 
completed at night. 

Idling equipment not actively being used for construction purposes shall be shut off. 

100.51 – PARTIAL PAYMENTS 

For each progress payment, five percent (5%) will be held until fifty percent (50%) of the work has 
been performed. This amount will be held until one hundred percent (100%) completion and final 
acceptance of the project. 

Except for cause, in accordance with NRS 338.525, no retention will be held from subsequent 
payments. 

100.53 – CONTINGENT ITEMS AND INCREASED OR DECREASED QUANTITIES 

Delete Standard Specification section and replace with the following: 

Quantities shown on the Schedule of Prices are a calculated estimate and will be used for the purpose 
of comparing bids. Payment will be made for actual quantities furnished, installed, or constructed. An 
exception is where a specific item is identified in these specifications as a “Contingent item” in which 
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case the quantity set forth on the Schedule of Prices represents no actual estimate, is nominal only, 
and may be greatly increased or decreased or reduced to zero. 

For major items of work not identified as contingent, a net increase or decrease in excess of 25% in 
the bid quantity may result in a negotiated change in the bid price for that item.  

100.54 – NO WAIVER OF LEGAL RIGHTS 

The City shall not be precluded or stopped by any measures, estimate, or certificate made either 
before or after the completion and acceptance of the work and payment therefore, from showing the 
true amount and character of the work performed, and materials furnished by the Contractor, nor from 
showing that any such measurements, estimate, or certificate is untrue or is incorrectly made, nor 
that the work or materials do not in fact conform to the contract. The City shall not be precluded or 
stopped, notwithstanding any such measurement, estimate, or certificate, and payment in accordance 
therewith, from recovering from the Contractor or his sureties, or both, such damages as it may 
sustain by reason of his failure to comply with the terms of the contract. Neither the acceptance by 
the City, or any representative of the City, nor any payment for or acceptance of the whole or any part 
of the work, nor any extension of time, nor any possession taken by the City, shall operate as a waiver 
of any portion of the contract or any power herein reserved, or of any right to damages. A waiver of 
any breach of the contract shall not be held to be a waiver of any other or subsequent breach. 

100.58 - MEASUREMENT AND PAYMENT 

The scope of this section defines the items included in each bid item in the Base Bid Schedule of 
Prices of these specifications. Payment for work performed by the Contractor under these Contract 
Documents shall be made at the approved contract agreement bid price for each of the principal items 
as listed in the Base Bid Schedule of Prices. All contract prices included in the Base Bid Schedule of 
Prices shall be considered full compensation for all labor, materials, tools, equipment, overhead profit, 
insurance bonding, taxes, and all other incidentals necessary to complete the construction as shown 
on the Contract documents and/or as specified in the Contract Documents to be performed under this 
contract. Actual quantities of each item bid on a unit price basis will be determined upon completion 
of the construction in a manner described for each item in these Specifications. Payment of all items 
listed in the bid schedule will constitute full compensation for all work shown and/or specified to be 
performed under this project. All incidental and appurtenant work essential to the completion of the 
project in a workmanlike manner, including cleanup and disposal of waste or surplus material, shall 
be accomplished by the Contractor without additional cost to the City. 

Measurements of the completed work will be made in place, with no allowance for waste. 
Measurements of distances will be made in a horizontal plane, unless otherwise stated. 
Measurements of areas will be made in a horizontal plane, unless otherwise stated. Widths of 
pavement removal areas and trenching will be measured as specified in these Contract Documents. 

Quantities of material wasted or disposed of in a manner not called for under the Contract; or rejected 
loads of material, including material rejected after it has been placed by reason of failure of the 
Contractor to conform to the provisions of the Contract; or material not unloaded from the transporting 
vehicle; or material placed outside the lines indicated on the plans or given by the City’s Project 
Manager; or material remaining on hand after completion of the Contract, will not be paid for and such 
quantities will be deducted from the final total quantities. No compensation will be allowed for hauling 
rejected material. 
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Payment shall be made for the actual quantities constructed or installed; said quantities being measured 
as specified in their respective specification sections. Payment will be made for installed work only. 
Payment will not be made for stored, uninstalled materials. Payment will only be made for items of work 
complete, in place, verified and accepted with the disturbed area fully restored and cleaned. Work items 
not specifically identified in the Proposal, but shown and specified, shall be considered incidental items. 
No additional payment will be made for incidental items. 

 

 
***END OF SUPPLEMENTAL GENERAL PROVISIONS*** 
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	01 31 00 - PROJECT MANAGEMENT AND COORDINATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. Project meetings.
	2. Requests for Interpretation (RFIs).

	B. See Division 01 Section "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.

	1.2 DEFINITIONS
	A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents.

	1.3 SUBMITTALS
	A. No construction is to commence prior to approval of all submittals.

	1.4 COORDINATION
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate construction operations, included in different sections that de...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination. Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work. Such administra...
	1. Preparation of Contractor's Construction Schedule.
	2. Delivery and processing of submittals.
	3. Progress meetings.
	4. Preinstallation conferences.
	5. Project closeout activities.
	6. Startup and adjustment of systems.
	7. Project closeout activities.


	1.5 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting. Notify Owner and Engineer of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda. Distribute the agenda to all invited attendees.
	3. Minutes:  Record significant discussions and agreements achieved. Distribute the meeting minutes to everyone concerned, including Owner and Engineer, within three days of the meeting.

	B. Preconstruction Conference:  Schedule a preconstruction conference before starting construction, at a time convenient to Owner and Engineer, but no later than 15 days after execution of the Agreement. Hold the conference at Project site or another ...
	1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference. All participants at the conference shall ...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Procedures for processing field decisions and Change Orders.
	f. Procedures for RFIs.
	g. Procedures for testing and inspecting.
	h. Procedures for processing Applications for Payment.
	i. Distribution of the Contract Documents.
	j. Submittal procedures.
	k. Preparation of Record Documents.
	l. Use of the premises.
	m. Work restrictions.
	n. Owner's occupancy requirements.
	o. Construction waste management and recycling.
	p. Parking availability.
	q. Office, work, and storage areas.
	r. Equipment deliveries and priorities.
	s. Progress cleaning.
	t. Working hours.

	3. Minutes:  Record and distribute meeting minutes.

	C. Progress Meetings:  Conduct progress meetings at weekly intervals. Coordinate dates of meetings with preparation of payment requests.
	1. Attendees:  In addition to representatives of Owner and Engineer, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represe...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting. Review other items of significance that could affect progress. Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting. Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's Construction Schedule. Determine how construction behind sch...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Work hours.
	9) Hazards and risks.
	10) Progress cleaning.
	11) Quality and work standards.
	12) Status of correction of deficient items.
	13) Field observations.
	14) RFIs.
	15) Pending changes.


	3. Minutes:  Record the meeting minutes.
	4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present.
	a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized. Issue revised schedule concurrently with the report of each meeting.



	1.6 REQUESTS FOR INTERPRETATION (RFIs)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	1. RFIs shall originate with Contractor. RFIs submitted by entities other than Contractor will be returned with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	1. Project name.
	2. Date.
	3. Name of Contractor.
	4. Name of Engineer and Construction Manager.
	5. RFI number, numbered sequentially.
	6. Specification Section number and title and related paragraphs, as appropriate.
	7. Drawing number and detail references, as appropriate.
	8. Field dimensions and conditions, as appropriate.
	9. Contractor's suggested solution(s). If Contractor's solution(s) impact the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	10. Contractor's signature.
	11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, and other information necessary to fully describe items needing interpretation.

	C. Hard-Copy RFIs:  CSI Form 13.2A.
	1. Identify each page of attachments with the RFI number and sequential page number.

	D. Engineer's Action:  Engineer will review each RFI, determine action required, and return it. Allow seven working days for Engineer's response for each RFI. RFIs received after 1:00 p.m. will be considered as received the following working day.
	1. The following RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Engineer's actions on submittals.
	f. Incomplete RFIs or RFIs with numerous errors.

	2. Engineer's action may include a request for additional information, in which case Engineer's time for response will start again.

	E. On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response to affected parties. Review response and notify Engineer within seven days if Contractor disagrees with response.
	F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log weekly. Use CSI Log Form 13.2B.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 Construction
	A. Anytime a sub contactor is present at job site, the prime contractor shall be on site.


	END OF SECTION 01 31 00

	01 33 00 - SUBMITTAL PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. See Division 01 Section "Closeout Procedures" for submitting warranties.
	C. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.

	1.2 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Engineer’s responsive action.
	B. Informational Submittals:  Written information that does not require Engineer’s responsive action. Submittals may be rejected for not complying with requirements.

	1.3 COMMENCEMENT
	A. No construction shall start prior to approval of all submittals.

	1.4 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Engineer reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Electronic submittals shall be in Adobe PDF format.
	C.  Substituted items shall be submitted with manufacturer’s descriptive data and must show equality to item specified. Information on substituted items must be complete, including, but not limited to: design, construction materials, and construction ...
	D. Contractor has two chances (one submittal and one resubmittal) to substitute a piece of equipment from specified equipment. If piece of equipment is still unacceptable to engineer, contractor to provide specified equipment.
	E. Submit manufacturer’s descriptive data within ten (10) working days after award of the contract. Materials and fixtures shall not be ordered prior to submittal approval. Allow ten (10) working days after receipt of submittals in the engineer’s offi...
	F. Upon completion of the project, and prior to final acceptance payment, submit one (1) set of as-built drawings and three sets of operating and maintenance instructions (bound in 3-ring binders).
	G. Resubmittal Review:  Allow 10 working days for review of each resubmittal.
	H. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's review and approval markings and action taken by Engineer.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Engineer.
	d. Name and address of Contractor.
	e. Name and address of subcontractor.
	f. Name and address of supplier.
	g. Name of manufacturer.
	h. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 06 10 00.01). Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 06 10 00.01.A).

	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Other necessary identification.


	I. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents on submittals.
	J. Additional Copies:  Unless additional copies are required for final submittal, and unless Engineer observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will be marked with action taken and will be returned.

	K. Transmittal:  Package each submittal individually and appropriately for transmittal and handling. Transmit each submittal using a transmittal form. Engineer will return submittals, without review, received from sources other than Contractor.
	1. Transmittal Form:  Use AIA Document G810.

	L. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.

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


	PART 2 -  PRODUCTS
	2.1 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Manufacturer's catalog cuts.
	e. Wiring diagrams showing factory-installed wiring.
	f. Printed performance curves.
	g. Operational range diagrams.
	h. Compliance with specified referenced standards.
	i. Testing by recognized testing agency.

	4. Number of Copies:  Submit one electronic copy of Product Data. Engineer will mark up and return one electronic copy as a Project Record Document.

	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents. Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.
	k. Relationship to adjoining construction clearly indicated.
	l. Seal and signature of professional engineer if specified.
	m. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches.
	3. Number of Copies:  Submit electronic copy of each submittal. Engineer will return one copy.

	D. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.
	1. Number of Copies:  Submit electronic copy of product schedule or list.

	E. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design.
	1. Number of Copies:  Submit electronic copy of subcontractor list.



	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before submitting to Engineer.
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp. Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submit...

	3.2 ENGINEER'S ACTION
	A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or modifications required, and return it. Engineer will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action taken...
	C. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	D. Submittals not required by the Contract Documents may not be reviewed and may be discarded.



	01 40 00 - QUALITY REQUIREMENTS
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Quality assurance and control of installation.
	B. Tolerances.
	C. Manufacturers' field services and reports.
	D. Testing and inspections.

	1.2 RELATED SECTIONS
	A. Section 01 33 00 - Submittals.
	B. Individual Specification Sections.

	1.3 QUALITY ASSURANCE/CONTROL OF INSTALLATION
	A. Monitor quality control over suppliers, manufacturers, Products, services, site conditions, and workmanship, to produce Work of specified quality.
	B. Comply fully with manufacturers' instructions, including each step-in sequence.
	C. Should manufacturers' instructions conflict with Contract Documents, request clarification from Architect/Engineer before proceeding.
	D. Comply with specified standards as a minimum quality for the Work except when more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.
	E. Perform work by persons qualified to produce workmanship of specified quality.

	1.4 TOLERANCES
	A. Monitor tolerance control of installed products to produce acceptable work. Do not permit tolerances to accumulate.
	B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with Contract Documents, request clarification from Engineer before proceeding.
	C.  Adjust products to appropriate dimensions; position before securing products in place.



	01 60 00 - PRODUCT REQUIREMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; product substitutions; and c...
	B. See Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout.
	C. See Division 23 Sections for specific requirements for warranties on products and installations specified to be warranted.

	1.2 DEFINITIONS
	A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility. Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process, or where indicated as a product substitution, to have the indicated qualities related to type, function, dimension, in-service performance, physical propertie...

	B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and accompanied by the words "basis of design," including make or model number or other designation, to establish the significant qualities related to type, fu...

	1.3 SUBMITTALS
	A. Substitution Requests:  Submit electronic copy of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use CSI Form 13.1A.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as
	a. Coordination information, including a list of changes or modifications needed to other parts of the Work and to construction performed by Owner and separate contractors, that will be necessary to accommodate proposed substitution.
	b. Detailed comparison of significant qualities of proposed substitution with those of the Work specified. Significant qualities may include attributes such as performance, weight, size, durability, visual effect, and specific features and requirement...
	c. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	d. Samples, where applicable or requested.
	e. List of similar installations for completed projects with project names and addresses and names and addresses of engineers and owners.


	B. Comparable Product Requests:  Submit electronic copy of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Engineer's Action:  If necessary, Engineer will request additional information or documentation for evaluation within one week of receipt of a comparable product request. Engineer will notify Contractor of approval or rejection of proposed comparab...

	C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 Section "Submittal Procedures." Show compliance with requirements.

	1.4 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, product selected shall be compatible with products previously selected, even if previously selected products where also options.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft. Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that products are undamaged and properly protected.

	C. Storage:
	1. Store materials in a manner that will not endanger Project structure.
	2. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	3. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	4. Protect stored products from damage and liquids from freezing.


	1.6 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations ...
	1. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, either to extend time limit provided by manufacturer's warranty or to provide more rights for Owner.

	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution. Submit a draft for approval before final execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using appropriate form properly executed.
	3. Refer to Divisions 2 through 16 Sections for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, that are undamaged and, unless otherwise indicated, that are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Engineer will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish "salient characteristics" of products.


	2.2 PRODUCT SUBSTITUTIONS
	A. Timing:  Engineer will consider requests for substitution if received within 10 working days after the Notice of Award. Requests received after that time may be considered or rejected at discretion of Engineer.
	B. Conditions:  Engineer will consider Contractor's request for substitution when the following conditions are satisfied. If the following conditions are not satisfied, Engineer will return requests without action, except to record noncompliance with ...
	1. Requested substitution does not require extensive revisions to the Contract Documents.
	2. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	3. Substitution request is fully documented and properly submitted.
	4. Requested substitution will not adversely affect Contractor's Construction Schedule.
	5. Requested substitution is compatible with other portions of the Work.
	6. Requested substitution has been coordinated with other portions of the Work.
	7. Requested substitution provides specified warranty.


	2.3 COMPARABLE PRODUCTS
	A. Conditions:  Engineer will consider Contractor's request for comparable product when the following conditions are satisfied. If the following conditions are not satisfied, Engineer will return requests without action, except to record noncompliance...
	1. Evidence that the proposed product does not require extensive revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications. Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements i...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of engineers and owners, if requested.



	PART 3 -  EXECUTION (Not Used)

	01 63 01 - SUBSTITUTIONS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for handling requests for substitutions made after award of the contract.
	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 1 Section “References” specifies the applicability of industry standards to products specified.
	2. Division 1 Section “Submittals” specifies requirements for submitting the Contractor’s Construction Schedule and the Submittal Schedule.


	1.3 DEFINITIONS
	A. Definitions in this Article do not change or modify the meaning of other terms used in the Contract Documents.
	B. Substitutions:  Changes in products, materials, equipment, and methods of construction required by the Contract Documents proposed by the Contractor after award of the Contract are considered to be requests for substitutions. The following are not ...
	1. Substitutions requested during the bidding period, and accepted by Addendum prior to award of the Contract, are included in the Contract Documents and are not subject to requirements specified in this Section for substitutions.
	2. Revisions to the Contract Documents requested by the Owner or Engineer.
	3. Specified options of products and construction methods included in the Contract Documents.
	4. The Contractor’s determination of and compliance with governing regulations and orders issued by governing authorities.


	1.4 Contractor has 2 chances (initial submittals and 1 revised submittal) for a substitution. If submittals are not to the satisfaction of the Engineer, Contractor to provide specified material at no additional cost to Owner.
	1.5 SUBMITTALS
	A. Substitution Request Submittal:  The Engineer will consider requests for substitution if received within 30 days after commencement of the Work. Requests received more than 30 days after commencement of the Work may be considered or rejected at the...
	1. Submit electronic copy of each request for substitution for consideration. Submit requests in the form and according to procedures required for change-order proposals.
	2. Identify the product or the fabrication for installation method to be replaced in each request. Include related Specification Section and Drawing numbers.
	3. Provide complete documentation showing compliance with the requirements for substitutions, and the following information, as appropriate:
	a. Coordination information, including a list of changes or modifications needed to other parts of Work and to construction performed by the Owner and separate contractors, that will be necessary to accommodate the proposed substitution.
	b. A detailed comparison of significant qualities of the proposed substitution with those of the Work specified. Significant qualities may include elements, such as performance, weight, size, durability, and visual effect.
	c. Product Data, including Drawings and descriptions of products and fabrication and installation procedures.
	d. Samples, where applicable or requested.
	e. A statement indicating the substitution’s effect on the Contractor’s Construction Schedule compared to the schedule without approval of the substitution. Indicate the effect of the proposed substitution on overall Contract Time.
	f. Cost information, including a proposal of the net change, if any in the Contract Sum.
	g. The Contractor’s certification that the proposed substitution conforms to requirements in the Contract Documents in every respect and is appropriate for the applications indicated.
	h. The Contractor’s waiver of rights to additional payment or time that may subsequently become necessary because of the failure of the substitution to perform adequately.
	4. Engineer’s Action:  If necessary, the Engineer will request additional information or documentation for evaluation within one week of receipt of a request for substitution. The Engineer will notify the Contractor of acceptance or rejection of the s...
	a. Use the product specified if the Engineer cannot make a decision on the use of a proposed substitute within the time allocated.
	5. Any changes to the electrical, mechanical, structural, or architectural will be the burden of the Contractor.

	B. Contractor shall submit shop drawings to Engineer of all these changes during submittal process.


	PART 2 -  PRODUCTS
	2.1 SUBSTITUTIONS
	A. Conditions:  The Engineer will receive and consider the Contractor’s request for substitution when one or more of the following conditions are satisfied, as determined by the Engineer. If the following conditions are not satisfied, the Engineer wil...
	1. Extensive revisions to the Contract Documents are not required.
	2. Proposed changes are in keeping with the general intent of the Contract Documents.
	3. The request is timely, fully documented, and properly submitted.
	4. The specified product or method of construction cannot be provided with the Contract Time. The Engineer will not consider the request if the product or method cannot be provided as a result of failure to pursue the Work promptly or coordinate activ...
	5. The request is directly related to an “or-equal” clause or similar language in the Contract Documents.
	6. The requested substitution offers the Owner a substantial advantage, in cost, time, energy conservation, or other considerations, after deducting additional responsibilities the Owner must assume. The Owner’s additional responsibilities may include...
	7. The specified product or method of construction cannot receive necessary approval by a governing authority, and the requested substitution can be approved.
	8. The specified product or method of construction cannot be provided in a manner that is compatible with other materials and where the Contractor certifies that the substitution will overcome the incompatibility.
	9. The specified product or method of construction cannot be coordinated with other materials and where the Contractor certifies that the proposed substitution can be coordinated.
	10. The specified product or method of construction cannot provide a warranty required by the Contract Documents and where the Contractor certifies that the prosed substitution provides the required warranty.

	B. The Contractor’s submittal and the Engineer’s acceptance of Shop Drawings, Product Data, or Samples for construction activities not complying with the Contract Documents do not constitute an acceptable or valid request for substitution, nor do they...
	C. Listed manufacturers are subject to compliance to the specified product on the drawings. Electrical, dimensions, weights and options shall not require re-engineering by the design team.
	D. Substituted product shall not increase cost to owner or design team


	PART 3 -  EXECUTION (Not Applicable)
	END OF SECTION 01 63 01


	01 73 00 - EXECUTION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. General installation of products.
	3. Progress cleaning.
	4. Starting and adjusting.
	5. Protection of installed construction.
	6. Correction of the Work.

	B. See Division 01 Section "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.
	C. No construction shall start prior to approval of al submittals.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions:  The existence and location of site improvements, utilities, and other construction indicated as existing are not guaranteed. Before beginning work, investigate and verify the existence and location of mechanical and electrical...
	1. Before construction, verify the location and points of connection of utility services.

	B. Existing Utilities:  The existence and location of underground and other utilities and construction indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and location of underground utilities and ...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; and underground electrical services.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	C. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Existing Utility Information:  Furnish information to Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction.  Coordina...
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	C. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Engineer.  Include a detailed description of problem encountered, together wit...

	3.3 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	F. Templates:  Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products ...
	G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component securely in place, accurately located and aligned with other portions of the Work.
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Engineer.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonr...

	H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.4 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas. Coordinate progress cleaning for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold materials more than 7 days during normal weather or 3 days if the temperature is expected to rise above 80 deg F.
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.

	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are ...
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste materials down sewers or into waterways will not be permitted.
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures:  Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.5 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	B. Adjust operating components for proper operation without binding.  Adjust equipment for proper operation.
	C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service:  If a factory-authorized service representative is required to inspect field-assembled components and equipment installation, comply with qualification requirements in Division 01 Section "Quality Requirements."

	3.6 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.

	3.7 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.
	1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

	B. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	C. Repair components that do not operate properly.  Remove and replace operating components that cannot be repaired.
	D. Remove and replace chipped, scratched, and broken glass or reflective surfaces.
	END OF SECTION 01 73 00



	01 73 29 - CUTTING AND PATCHING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes procedural requirements for cutting and patching.
	B. See Divisions 23 Sections for specific requirements and limitations applicable to cutting and patching individual parts of the Work.

	1.2 QUALITY ASSURANCE
	A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased main...
	D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching. Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Engineer's opini...

	1.3 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with in-place finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Protection:  Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	B. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	C. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.

	3.3 PERFORMANCE
	A. General:  Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed proc...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering, and chopping. Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces. Temporarily cover opening...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	4. Proceed with patching after construction operations requiring cutting are complete.

	C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work. Patch with durable seams that are as invisible as possible. Provide materials and comply with installation req...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.

	D. Cleaning:  Clean areas and spaces where cutting and patching are performed. Completely remove paint, mortar, oils, putty, and similar materials.
	E. Roof patching: Contractor is responsible for keeping existing foam roof weather tight. Contractor to patch and repair any damages to roof caused by construction of this project. Patch and repair shall be per roofing manufacturer’s instructions.



	01 74 19 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for the following:
	1. Disposing of nonhazardous demolition and construction waste.


	1.2 DEFINITIONS
	A. Construction Waste:  Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations. Construction waste includes packaging.
	B. Demolition Waste:  Building and site improvement materials resulting from demolition or selective demolition operations.
	C. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	D. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent incorporation into the Work.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 All existing equipment and control sensors and equipment shall be offered to the owner and shall be delivered to owner on site. All equipment becomes property of the contractor and shall be removed from site.
	3.2 PLAN IMPLEMENTATION
	A. General:  Implement waste management plan as approved by Owner. Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.

	3.3 DISPOSAL OF WASTE
	A. General:  Remove waste materials from Project site and legally dispose of them in a landfill acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn waste materials.
	C. Disposal:  Transport waste materials and dispose of at designated spoil areas on Owner's property.
	D. Disposal:  Transport waste materials off Owner's property and legally dispose of them.



	01 77 00 - CLOSEOUT PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Warranties.
	3. Final cleaning.

	B. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.
	C. See Divisions 23 Sections for specific closeout and special cleaning requirements for the Work in those Sections.

	1.2 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following. List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	3. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	4. Prepare and submit Project Record Documents, operation and maintenance manuals, and similar final record information.
	5. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner. Label with manufacturer's name and model number where applicable.
	6. Complete startup testing of systems.
	7. Submit test/adjust/balance records.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	10. Complete final cleaning requirements, including touchup painting.
	11. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion. On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements. Engineer will prepare the Certificate of Substant...
	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.


	1.3 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit certified copy of Engineer's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Engineer. The certified copy of the list shall state that each item has been completed or otherwise...
	2. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	3. Submit pest-control final inspection report and warranty.
	4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.

	B. Inspection:  Submit a written request for final inspection for acceptance. On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements. Engineer will prepare a final Certificate for Payment a...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit electronic copy 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 a...
	1. Organize list of spaces in sequential order, starting with exterior areas first and proceeding from lowest floor to highest floor.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.


	1.5 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Engineer for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.
	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.

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

	1.6 FINAL APPROVED SUBMITTALS
	A. Provide the owner with two (2) 3-ring binders at the final approved submittals. Submittals shall be organized by specification section.


	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:  Provide 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 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. Remove tools, construction equipment, machinery, and surplus material from Project site.
	d. 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...
	e. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	f. Sweep concrete floors broom clean in unoccupied spaces.
	g. Remove labels that are not permanent.
	h. Touch up and otherwise repair and restore marred, exposed finishes and surfaces. Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	i. Wipe surfaces of mechanical and electrical equipment and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	j. Replace parts subject to unusual operating conditions.
	k. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or excess materials on Owner's property. Do not discharge volatile, harmful, or dangerous materials into drainage systems. Remove waste materials from Projec...



	01 78 23 - OPERATION AND MAINTENANCE DATA
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation manuals for systems, subsystems, and equipment.
	2. Maintenance manuals for the care and maintenance of systems and equipment.

	B. See Divisions 23 Sections for specific operation and maintenance manual requirements for the Work in those Sections.

	1.2 SUBMITTALS
	A. Manual:  Submit one copy of each manual in final form at least 10 days before final inspection. Engineer will return copy with comments within 10 days after final inspection.
	1. Correct or modify each manual to comply with Engineer's comments. Submit 3 copies of each corrected manual within 10 days of receipt of Engineer's comments.



	PART 2 -  PRODUCTS
	2.1 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system. Each manual shall contain a title page, table of content...
	B. Title Page:  Enclose title page in transparent plastic sleeve. Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name, address, and telephone number of Contractor.
	6. Name and address of Engineer.
	7. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents:  Organize into sets of manageable size. Arrange contents alphabetically by system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside cove...
	a. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents. Indicate volume number for multiple-volume sets.

	2. Provide a USB flash drive with the same material as the binders.
	a. Files shall be in PDF Format.
	b. Each section shall be bookmarked.

	3. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section. Mark each tab to indicate contents. Include typed list of products and major components of equipment included in the section on each divider, cross-referenced to Specificat...
	4. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for computerized electronic equipment.
	5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold, and place drawings in labeled envelopes and bind envelopes in rear of manual. At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.2 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and equipment descriptions, operating standards, operating procedures, operating logs, wiring and control diagrams, and lice...
	B. Descriptions:  Include the following:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.
	10. Manufacturer’s startup report
	11. Final approved test and balance report
	12. Warranty Information

	C. Operating Procedures:  Include start-up, break-in, and control procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and required sequences for electric or electronic systems.
	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.

	2.3 PRODUCT MAINTENANCE MANUAL
	A. Content:  Organize manual into a separate section for each product, material, and finish. Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name, and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and inspection procedures, types of cleaning agents, methods of cleaning, schedule for cleaning and maintenance, and repair instructions.
	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.4 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name, and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and components, and recommended spare parts for each component part...
	D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, disassembly instructions, and adjusting instructions that detail essential maintenance procedures:
	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.5 TEST AND BALANCE REPORT
	A. Include final copy of Test and Balance Report.

	2.6 MANUFACTURER’S START UP REPORT
	A. Include all manufacturer’s start up report.


	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed. Mark each sheet to identify each product or component incorporated into the Work. If data include mor...
	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams. Coordinate these drawings with information contai...
	1. Do not use original Project Record Documents as part of operation and maintenance manuals.

	F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and maintenance documentation.
	G. Provide the engineer with a PDF file prior to assembly of the final manual to ensure manual is complete and ready to be submitted.



	01 78 39 - PROJECT RECORD DOCUMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for Project Record Documents, including the following:
	1. Record Drawings.
	2. Record Specifications.
	3. Record Product Data.

	B. See Divisions 23 Sections for specific requirements for Project Record Documents of the Work in those Sections.

	1.2 SUBMITTALS
	A. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit one set of marked-up Record Prints.

	B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit one copy of each Product Data submittal.


	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop Drawings.
	1. Preparation:  Mark Record Prints to show the actual installation where installation varies from that shown originally.
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Record data as soon as possible after obtaining it. Record and check the markup before enclosing concealed installations.

	2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical conditions, completely and accurately. If Shop Drawings are marked, show cross-reference on the Contract Drawings.
	3. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between changes for different categories of the Work at same location.
	4. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.
	5. If any substitutions are made from scheduled products, Contractor is to mark schedules to reflect what was installed.
	6. Marks to be in red pen.
	7. Submit Record Drawings to Engineer.


	2.2 MISCELLANEOUS RECORD SUBMITTALS
	A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work. Bind or file miscellaneous records and identify each, ready for continued use ...


	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during the construction period for Project Record Document purposes. Post changes and modifications to Project Record Documents as they occur; do not wait until the end of Project.
	B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field office apart from the Contract Documents used for construction. Do not use Project Record Documents for construction purposes. Maintain Record Documents i...



	01 79 00 - DEMONSTRATION AND TRAINING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.

	B. See Divisions 23 Sections for specific requirements for demonstration and training for products in those Sections.

	1.2 SUBMITTALS
	A. Instruction Program:  Submit two copies of outline of instructional program for demonstration and training, including a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module.  Include learnin...

	1.3 QUALITY ASSURANCE
	A. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Engineer.


	PART 2 -  PRODUCTS
	2.1 INSTRUCTION PROGRAM
	A. Program Structure:  Develop an instruction program that includes individual training modules for each system and equipment not part of a system, as required by individual Specification Sections.
	B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following:
	1. Basis of System Design, Operational Requirements, and Criteria:  Include system and equipment descriptions, operating standards, regulatory requirements, equipment function, operating characteristics, limiting conditions, and performance curves.
	2. Documentation:  Review emergency, operations, and maintenance manuals; Project Record Documents; identification systems; warranties and bonds; and maintenance service agreements.
	3. Emergencies:  Include instructions on stopping; shutdown instructions; operating instructions for conditions outside normal operating limits; instructions on meaning of warnings, trouble indications, and error messages; and required sequences for e...
	4. Operations:  Include startup, break-in, control, and safety procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; operating procedures for emergencies and equipment failure; and requir...
	5. Adjustments:  Include alignments and checking, noise, vibration, economy, and efficiency adjustments.
	6. Troubleshooting:  Include diagnostic instructions and test and inspection procedures.
	7. Maintenance:  Include inspection procedures, types of cleaning agents, methods of cleaning, procedures for preventive and routine maintenance, and instruction on use of special tools.
	8. Repairs:  Include diagnosis, repair, and disassembly instructions; instructions for identifying parts; and review of spare parts needed for operation and maintenance.



	PART 3 -  EXECUTION
	3.1 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Owner will furnish an instructor to describe Owner's operational philosophy.

	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner with at least seven days advance notice.




	23 00 00 - COMMON WORK RESULTS FOR HVAC SYSTEMS
	SECTION 23 00 00-COMMON WORK RESULTS FOR HVAC SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Piping materials and installation instructions common to most piping systems.
	2. Mechanical demolition.
	3. Equipment installation requirements common to equipment sections.

	B. The information indicated on the drawings as existing is based upon information taken from as-built drawings, field investigation, and information obtained from submittal data, etc. The plans do not guarantee accuracy but are only an indication of ...
	C. The contractor shall install the new equipment, ductwork, and piping around all existing obstacles including:  electrical conduit, domestic water piping, waste and vent piping, chilled and heating water piping, and fire sprinkler piping. Provide of...
	D. Provide all necessary labor, materials, equipment, services, and insurances to complete the heating, ventilating, and air conditioning work within the full intent of the drawings and specifications contained hereon and to the entire satisfaction of...
	E. All dimensions and measurements shall be verified at the jobsite before fabrication and/or installation of the equipment.
	F. Contractor shall visit the site and become familiar with the project before bidding.

	1.2 DEFINITIONS
	A. Exposed, Interior Installations:  Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.
	B. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants. Examples include above ceilings and chases.

	1.3 SUBMITTALS
	A. See specification section 00 13 30, “Submittal Procedures”.
	B. Welding certificates.

	1.4 WORKMANSHIP
	A. All work to be performed by qualified personnel normally engaged in the respective line of work.
	B. Perform all work in a manner not to disturb the normal operation of the building.
	C. Coordinate all work with the owner's representative.
	D. The mechanical contractor is responsible for performing all work acceptable to the owner's representative.

	1.5 PROJECT/SITE CONDITIONS
	A. Examine the site, verify dimensions and locations against the drawings, and inform self of conditions under which work is to be done before submitting proposal. No allowance will be made for extra expense on account of error.
	B. Information shown relative to existing locations is based upon available records and data but shall be regarded as approximate only. Make minor deviations found necessary to conform with actual locations and conditions without extra cost.
	C. Install work in locations shown on drawings, unless prevented by project conditions.
	D. Prepare drawings showing proposed rearrangement of work to meet project conditions, including changes to work specified in other sections. Obtain permission of Owner/Engineer before proceeding.

	1.6 QUALITY ASSURANCE
	A. Steel Pipe Welding:  Qualify processes and operators shall be in accordance with the following:
	1. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	B. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes ar...
	C. Reference Building Codes and Standards:
	1. IBC – 2018 International Building Code
	2. UMC – 2018 Uniform Mechanical Code
	3. UPC – 2018 Uniform Plumbing Code
	4. IFC – 2018 International Fire Code
	5. IECC – 2018 International Energy Conservation Code
	6. NFPA – National Fire Protection Association
	7. NEC – National Electrical Code
	8. Nevada State Regulatory Agencies
	9. ANSI – American National Standards Institute
	10. SMACNA – Sheet Metal and Air Conditioning Contractors National Association
	11. ASME – American Society of Mechanical Engineers
	12. UL – Underwriters Laboratory
	13. ASHRAE Handbooks
	14. ASHRAE Standards
	15. SMACNA Duct Construction Standards
	16. ASPE Data Books
	17. ASME CSD-1 - 2018



	PART 2 -  NOT USED
	PART 3 -  EXECUTION
	3.1 MECHANICAL DEMOLITION
	A. coordinate with the owner prior to the beginning of demolition work of equipment and material that the owner will salvage.
	B. Disconnect, demolish, and remove mechanical systems, equipment, and components indicated to be removed.
	1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or compatible piping material.
	3. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
	4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.

	C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.

	3.2 PRODUCT HANDLING
	A. Protection:  use all means necessary to protect the materials of this section before, during, and after installation and to protect the materials and work of the other trades.
	B. Replacements:  in the event of damage, immediately make all repairs and replacements necessary to the approval of the engineer and at no additional cost to the owner.

	3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel, and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of components. Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.4 CARE AND CLEANING
	A. Replace broken, damaged, or otherwise defective parts, materials, and work. Leave the entire work in a condition satisfactory to the architect and owner. At completion, carefully clean and adjust equipment, fixtures, and trim which are installed as...
	B. Drain and flush piping to remove grease and foreign matter.
	C. Clean out and remove surplus materials and debris resulting from the work, including surplus excavated material.



	23 05 13 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small, and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shippe...

	1.2 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 4,500 feet above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor: 1.15.
	D. Multispeed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Rotor: Random-wound, squirrel cage.
	F. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	G. Temperature Rise: Match insulation rating.
	H. Insulation:  Class F.
	I. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	J. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection requirements for controller with required motor leads. Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.


	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-protection device shall automatically reset when...

	2.6 ELECTRONICALLY COMMUTATED MOTORS (ECM)
	A. Electronically commutated motors (ECM), shall be permanently lubricated with heavy-duty ball bearings to match load.
	B. Internal motor circuitry shall convert AC power supplied to the fan to DC power to operate the motor.
	C. Motor shall be speed controllable down to 20% full speed.
	D. Motor speed shall be controlled by either a potentiometer dial mounted on the motor or by a 0-10 VDC signal
	E. Motor shall be a minimum of 85% efficient at all speeds.


	PART 3 -  EXECUTION (Not Applicable)

	23 05 17 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Sleeves.


	1.2 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements
	B. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron wall pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-steel wall pipes: ASTM A53/A53M, Schedule 40, with plain ends and welded steel collar: zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. PVC Pipe Sleeves: ASTM D1785, Schedule 40.
	E. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.


	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.
	C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
	1. 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.

	2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. 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.

	E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with fire- and smo...

	3.2 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair leaks and retest until no leaks exist.

	B. Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.3 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls above Grade:
	a. Piping Smaller Than NPS 6: Cast-iron pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller Than NPS 6 Steel pipe 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. Piping Smaller Than NPS 6 Steel pipe 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. Piping Smaller Than NPS 6: Steel pipe sleeves.

	5. Interior Partitions:
	a. Piping Smaller Than NPS 6 Steel pipe sleeves.





	23 05 18 - ESCUTCHEONS FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.


	1.2 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements.
	B. Product Data: For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 ESCUTCHEONS
	A. One-Piece, Cast-Brass Type: With polished, chrome-plated, and rough-brass finish and setscrew fastener.
	B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
	B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated finish.
	c. Insulated Piping: One-piece, stamped-steel type.
	d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type.
	f. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	g. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, stamped-steel type.
	h. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	i. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type.
	j. Bare Piping in Equipment Rooms: One-piece, cast-brass type with polished, chrome-plated finish.
	k. Bare Piping in Equipment Rooms: One-piece, stamped-steel type.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	23 05 19 - METERS AND GAUGES FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pressure gauges, dial type.
	2. Gauge attachments.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Piping Specialties" for steam and condensate meters.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	B. Product Data Submittals: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of meter.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gauges to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PRESSURE GAUGES, DIAL TYPE
	A. Pressure Gauges, Dial Type - Direct Mounted, Metal Case:
	1. Provide a product by the following manufacturers:
	a. Ashcroft.
	b. Weiss.
	c. Ametek.
	d. Or approved equal.

	3. Case: Sealed type(s); cast aluminum or drawn steel 6-inch nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube.
	5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanent scale markings graduated in psi
	8. Pointer: Dark-colored metal.
	9. Window: Glass
	10. Ring: Stainless steel.
	11. Accuracy: Grade A, plus or minus 1 percent of middle half of span.


	2.2 GAUGE ATTACHMENTS
	A. Siphons: Loop-shaped section of stainless-steel pipe with NPS 1/4 or NPS 1/2 pipe threads.
	B. Valves: stainless steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at the most readable position.
	B. Install valve and syphon fitting in piping for each pressure gauge for steam.
	C. Install pressure gauges in the following locations:
	1. Inlet and outlet sides of pressure-reducing valve.


	3.2 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gauges to proper angle for best visibility.

	3.3 PRESSURE-GAUGE SCHEDULE
	A. Pressure gauges at discharge of each pressure-reducing valve are to be the following:
	1. Sealed direct mounted, metal case with siphon loop.


	3.4 PRESSURE-GAUGE SCALE-RANGE SCHEDULE
	A. Scale Range for Chilled-Water Piping:
	B. Scale Range for Steam Piping:
	1. 0 to 30 psi




	23 05 23.12 - BALL VALVES FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of valve.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	3. ASME B16.18 for solder-joint connections.
	4. ASME B31.1 for power piping valves.
	5. ASME B31.9 for building services piping valves.

	C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	D. Refer to HVAC valve schedule articles for applications of valves.
	E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	F. Valve Sizes: Same as upstream piping unless otherwise indicated.
	G. Valve Actuator Types:
	1. Handlever: For quarter-turn valves smaller than NPS 4.

	H. Valves in Insulated Piping:
	1. Include 2-inch stem extensions.
	2. Extended operating handle of nonthermal-conductive material, and protective sleeves that allow operation of valves without breaking the vapor seals or disturbing insulation.
	3. Memory stops that are fully adjustable after insulation is applied.


	2.2 BRONZE BALL VALVES
	A. Two-Piece Bronze Ball Valves with Full Port and Stainless-Steel Trim:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Crane; Crane Energy Flow Solutions.
	b. Hammond Valve.
	c. NIBCO INC.
	d. Red-White Valve Corporation.
	e. Watts; a Watts Water Technologies company.

	2. Description:
	a. Standard: MSS SP-110.
	b. SWP Rating: 150 psig.
	c. CWP Rating: 600 psig.
	d. Body Design: Two piece.
	e. Body Material: Bronze.
	f. Ends: Threaded.
	g. Seats: PTFE.
	h. Stem: Stainless steel.
	i. Ball: Stainless steel, vented.
	j. Port: Full.
	k. Dezincification resistant.




	PART 3 -  EXECUTION
	3.1 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.

	3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	B. Select valves with the following end connections:
	1. For Copper Tubing, NPS 2-1/2 and Smaller: Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Steel Piping, NPS 2-1/2 and Smaller: Threaded ends.


	3.3 MAKEUP WATER SCHEDULE
	A. Pipe NPS 2-1/2 and Smaller:  Two-piece, full port, brass, or bronze with stainless-steel trim.
	1. Valves may be provided with solder-joint ends instead of threaded ends.




	23 05 23.15 - GATE VALVES FOR HVAC PIPINGG
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Iron gate valves.
	2. Chainwheels.


	1.2 ACTION SUBMITTALS
	A. Product data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.1 for flanges on iron valves.
	3. ASME B16.5 for flanges on metric standard piping.
	4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	5. ASME B16.34 for flanged, threaded, and welding ends.
	6. ASME B31.9 for building services piping valves.

	B. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes: Same as upstream piping unless otherwise indicated.
	D. RS Valves in Insulated Piping: With 2-inch stem extensions.
	E. Valve Bypass and Drain Connections: MSS SP-45.

	2.2 IRON GATE VALVES
	A. Iron Gate Valves, OS&Y, Class 125:
	1. Provide a product that meets the requirement of this specification by one of the following manufacturers:
	a. Nibco
	b. Milwaukee Valve
	c. Jomar
	d. Or approved equal

	2. Description:
	a. Standard: MSS SP-70, Type I.
	b. NPS 2-1/2 to NPS 12, CWP Rating: 125 psig.
	c. Body Material: ASTM A126, gray iron with bolted bonnet.
	d. Ends: Flanged.
	e. Trim: Bronze.
	f. Disc: Solid wedge.
	g. Packing and Gasket: Asbestos free.



	2.3 CHAINWHEELS
	A. Chainwheels shall be manufactured by the valve manufacturer.
	B. Description: Valve actuation assembly with sprocket rim, chain guides, chain, and attachment brackets for mounting chainwheels directly to handwheels.
	1. Sprocket Rim with Chain Guides: Ductile iron, of type and size required for valve.
	2. Chain: Hot-dip galvanized steel, of size required to fit sprocket rim.



	PART 3 -  EXECUTION
	3.1 INSTALLATION OF VALVES
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Provide support of piping adjacent to valves such that no force is imposed upon valves.
	C. Locate valves for easy access and where not blocked by equipment, other piping, or building components.
	D. Install valves so that stems are horizontal or slope upward from centerline of pipe.
	E. Install valves in position that does not project into aisles or block access to other equipment.
	F. Install valves in position to allow full stem and manual operator movement.
	G. Verify that joints of each valve have been properly installed and sealed to ensure that there is no leakage or damage.
	H. Install chainwheels on manual operators for gate valves NPS 3 and larger and more than 96 inches above floor. Extend chains to 60 inches above finished floor.
	I. Install valve tags. Comply with requirements in Section 23 05 53 "Identification for HVAC Piping and Equipment" for valve tags and schedules.
	J. Adjust or replace valve packing after piping systems have been tested and put into service, but before final adjusting and balancing. Replace valves if persistent leaking occurs.

	3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service: Gate valves.

	B. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:
	1. For Steel Piping, NPS 2 and Smaller: Threaded ends.
	2. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends, except where threaded valve-end option is indicated in valve schedules.
	3. For Steel Piping, NPS 5 and Larger: Flanged ends.


	3.3 LOW-PRESSURE STEAM VALVE SCHEDULE - 15 PSIG OR LESS
	A. Pipe NPS 2 and Larger: Iron gate valves, OS&Y, Class 125.

	3.4 STEAM-CONDENSATE VALVE SCHEDULE
	A. Pipe NPS 2 and Larger: Iron gate valves, OS&Y, Class 125.



	23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Thermal-hanger shield inserts.
	4. Fastener systems.
	5. Equipment supports.


	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 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.
	3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.


	1.3 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements.
	B. Product Data: For each type of product indicated.
	C. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Equipment supports.

	D. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified State of Nevada Professional engineer responsible for their preparation.

	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
	3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon 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.


	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. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	B. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig ASTM C 552 or Type II cellular glass with 100-psig minimum compressive strength.
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.5 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.6 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	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. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	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.

	C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	D. 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 fa...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	G. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	H. Install lateral bracing with pipe hangers and supports to prevent swaying.
	I. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install co...
	J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	L. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	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. 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.

	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 5 and NPS 6: 18 inches long and 0.06 inch thick.
	d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
	e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

	5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.
	6. 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.
	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 inch.

	3.5 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	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 09 90 00 – “Painting and Coatings."
	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. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. For black steel piping, provide and install 2-layers of 10 mil, PVC tape around piping at all supports.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
	6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction might occur.
	9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.

	K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	L. 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.

	M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23): For structural shapes.
	7. 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:
	a. Light (MSS Type 31): 750 lb.
	b. Medium (MSS Type 32): 1500 lb.
	c. Heavy (MSS Type 33): 3000 lb.

	8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

	N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
	2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.
	3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.

	P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners instead of building attachments where required in concrete construction.



	23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR HVAC
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Seismic bracing for mechanical systems (equipment, ductwork, piping, and conduit) shall comply with all applicable requirements of the 2018 International Building Code (IBC) including all applicable provisions of the American Society of Civil Engin...
	B. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):
	1. International Seismic Application Technology (ISAT) Design Manual
	2. Mason Industries Seismic Restraint Design Manual
	3. Kinetics Noise Control Seismic Design Manual
	4. Vibro-Acoustics Seismic Design Manual

	C. A complete bound copy of the applicable design manual shall be provided to the Owner at the beginning of the construction period for use/reference during the course of the project.
	D. Component Importance Factors (Ip) for all mechanical equipment, ductwork, piping, and conduit shall be determined and assigned in accordance with ASCE Standard 7-16 Section 13.1.3.

	1.2 SUBMITTALS
	A. The Contractor shall provide the required number of seismic shop drawing submittal sets for review and approval by the Owner. Submittals shall include a comprehensive set of shop drawings clearly depicting the seismic bracing requirements for all m...
	B. Submittals shall be fully coordinated with the structural drawings and shall include all applicable structural attachment details. Seismic bracing shop drawings shall include all vertical support anchorage loads and all seismic bracing anchorage lo...
	C. Seismic shop drawing submittals will be reviewed by both the mechanical engineer and the structural engineer.

	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. An authorized representative of the seismic bracing system manufacturer shall visit the job site during the construction period to confirm that the seismic bracing installation complies with the shop drawings, with all applicable code requirements,...
	D. A written report shall be issued within one week of each site visit summarizing the observations made during the site visit and listing all required corrective actions and/or deficiencies.
	E. Site visits shall be coordinated with the Owner and shall be scheduled in writing a minimum of two weeks prior to the proposed site visit date.
	F. After all equipment installation is complete and all seismic bracing has been verified, the authorized representative that conducted the field verification shall issue a letter certifying that the installation is complete and that the installation ...

	1.5 SPECIAL INSPECTION
	A. Special inspections will be arranged and paid for by the Owner when and if required by 2018 IBC Section 1704. When special inspection is required for a particular system or item of equipment the Contractor shall be available on site during each spe...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Wind-Restraint Loading:
	1. Basic Wind Speed: 140 mph.
	2. Building Classification Category:  III.
	3. Minimum 10 lb./sq. ft. multiplied by maximum area of HVAC component projected on vertical plane normal to wind direction, and 45 degrees either side of normal.

	B. Seismic-Restraint Loading:
	1. Site Class as Defined in the IBC:  D.
	2. Assigned Seismic Risk as Defined in the IBC:  III.
	a. Component Importance Factor: 1.0.
	b. Component Response Modification Factor:  6.0 for air-side units and ducts of sheet metal; wet-side components: 2.5.
	c. Component Amplification Factor:  2.5 for air-side components and 1.0 for wet-side components.

	3. Design Spectral Response Acceleration Parameter at Short Periods (0.2 Second): 1.610g.
	4. Design Spectral Response Acceleration Parameter at 1-Second Period: 0.565g.


	2.2 SEISMIC RESTRAINTS
	A. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):
	1. International Seismic Application Technology (ISAT) Design Manual
	2. Mason Industries Seismic Restraint Design Manual
	3. Kinetics Noise Control Seismic Design Manual
	4. Vibro-Acoustics Seismic Design Manual



	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength is adequate to carry present and future static and seismic loads within specified loading limits.

	3.2 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Installation of vibration isolators must not cause any change of position of equipment, piping, or ductwork resulting in stresses or misalignment.
	B. Comply with requirements in Section 07 72 00 "Roof Accessories" for installation of roof curbs, equipment supports, and roof penetrations.
	C. Equipment Restraints:
	1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers as close as possible to vibration isolators and bolt to equipment base and supporting structure.
	2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 0.125 inch.
	3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	4. All equipment shall be anchored to concrete bases.

	D. Piping Restraints:
	1. Comply with requirements in MSS SP-127.
	2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet o.c.
	3. Brace a change of direction longer than 12 feet.

	E. Install cables so they do not bend across edges of adjacent equipment or building structure.
	F. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	G. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	H. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	I. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	J. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors. Do not damage existing reinforcing or embedded items during coring or drilling. Notify the structural engineer if reinforcing steel or other embedd...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Set anchors to manufacturer's recommended torque, using a torque wrench.
	5. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.3 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained component (unless post-connection testing has been approved), and with at least seven days' advance notice.
	3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary load-spreading members.
	4. Test to 90 percent of rated proof load of device.
	5. Measure isolator restraint clearance.
	6. Measure isolator deflection.
	7. Verify snubber minimum clearances.

	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust isolators after piping system is at operating weight.
	B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.



	23 05 53 - IDENTIFICATION FOR HVAC PIPING & EQUIPMENT
	SECTION 23 05 53 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve Tags
	5. Ceiling markers


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment (Indoor equipment only):
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brimar Industries, Inc.
	b. Craftmark Pipe Markers.
	c. LEM Products Inc.
	d. Marking Services, Inc.

	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-thick and having predrilled holes for attachment hardware.
	3. Letter Color:  White.
	4. Background Color:  Black.
	5. Maximum Temperature: Able to withstand temperatures up to 160 deg F
	6. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch
	7. 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 to ...
	8. Fasteners: Stainless-steel rivets.

	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 Specific...

	2.2 WARNING SIGNS AND LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services, Inc.

	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-thick, and having predrilled holes for attachment hardware.
	C. Letter Color:  White.
	D. Background Color:  Red.
	E. Maximum Temperature: Able to withstand temperatures up to 160 deg F
	F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch
	G. 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 to ...
	H. Fasteners: Stainless-steel rivets.
	I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 PIPE LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services Inc.

	B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	E. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.
	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:  Size letters according to ASME A13.1 for piping.


	2.4 VALVE TAGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services Inc.

	B. Material and Thickness: 2-inch diameter, 20-gauge thick brass, and having predrilled hole.
	C. Top row shall indicate system connected to
	D. Bottom row shall be a unique number
	E. Provide owner with a schedule of valve numbers and locations of valves.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surface 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. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.
	C. Equipment label Schedule:
	1. Indoor Equipment: Plastic Tags


	3.3 PIPE LABEL INSTALLATION
	A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	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 and on both sides of 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.

	B. Pipe Label Color Schedule:
	1. Low Pressure Steam Piping:  Black letters on Yellow Background
	2. Steam Condensate Piping:  White letters on Green Background
	3. Make-up Water Piping:  White letters on Blue Background
	END OF SECTION 23 05 53




	23 07 19 - HVAC PIPING INSULATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulation for HVAC piping systems.
	1. Steam piping – indoors.
	2. Steam Condensate Return Piping – indoors.
	3. Makeup Water Piping – indoors.


	1.2 RELATED SECTIONS:
	A. Section 23 07 14 – Duct insulation.

	1.3 ACTION SUBMITTALS
	A. See Section 01 33 00 for submittal requirements.
	B. Product Data: For each type of product indicated.
	C. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties.
	6. Detail application of field-applied jackets.
	7. Detail application at linkages of control devices.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Surface Burning Characteristic: For insulation and related materials, as determined by testing identical products according to ASTM E84, by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label insultation and...
	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. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	B. Products that come into contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested in accordance with ASTM C871.
	C. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in accordance with ASTM C795.
	D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	E. Fiberglass, Preformed Pipe Insulation:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway Company.
	b. Knauf Insulation.
	c. Owens Corning.

	2. Type I, 850 deg F Materials: Glass fibers bonded with a thermosetting resin. Comply with ASTM C547, Type I Grade A, with factory-applied ASJ-SSL.
	3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.


	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. Fiberglass Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. For indoor applications, adhesive shall have a VOC content shall content of 80 g/L or less when calculated according to 40 CFR, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”

	C. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding insulation jacket lap seams and joints.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. For indoor applications, adhesive shall have a VOC content shall content of 50 g/L or less when calculated according to 40 CFR, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”

	D. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Corning Corporation.
	b. Johns Manville; a Berkshire Hathaway Company
	c. P.I.C Plastics, Inc.
	d. Speedline Corporation.

	2. For indoor applications, adhesive shall have a VOC content shall content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”


	2.3 MASTICS
	A. For indoor applications, use mastics that have a VOC content of 50g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	B. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.
	d. Knauf Insulation.

	2. Water-Vapor Permeance: ASTM F1249, 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 y volume and 66 percent by weight.
	5. Color: White.


	2.4 SEALANTS
	A. Joint Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Permanently flexible, elastomeric sealant.
	a. Service Temperature Range: Minus 100 to plus 300 deg F
	b. Color: White or gray.
	c. 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).
	d. Sealants shall comply with the testing and product re product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”


	B. FSK and Metal Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	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: Aluminum.
	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).
	7. Sealants shall comply with the testing and product requirements of the California Department of Health Services “Standard Proactive of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”.

	C. ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.

	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.
	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).
	7. Sealants shall comply with the testing and product requirements of the California Department of Health Services “Standard Proactive of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”.


	2.5 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 C1136, Type I.
	2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C1136, Type I.
	3. PVDC Jacket for indoor Applications: 4-mil-thick, white PVDC biaxially oriented barrier file with a permeance at 0.02 perm when tested according to ASTM E96/E96M and with a flame-spread index of 5 and a smoke-developed index of 20 when tested accor...
	4. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to ASTM E96/E96M, Procedure A, and complying with NFPA 90A and NFPA 90B.


	2.6 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C921, Type I, unless otherwise indicated.
	B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, 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. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway Company.
	b. P.I.C. Plastics, Inc.
	c. Proto Corporation.
	d. Speedline Corporation.

	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.


	C. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products
	b. ITW Insulation Systems, Illinois Tool Works, Inc.
	c. RPR Products, Inc.

	2. Sheet and roll stock ready for shop or field sizing.
	3. Finish and thickness are indicated in field-applied jacket schedules.
	4. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene and kraft paper.
	5. Factory-Fabricated Fitting Covers:
	a. Same material, finish, and thickness as jacket.
	1) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	2) Tee covers.
	3) Flange and union covers.
	4) End caps.
	5) Beveled collars.
	6) Valve covers.
	7) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.




	2.7 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. Avery Dennison Corporation, Specialty Tapes Division.
	b. Compac Corporation.
	c. Ideal Tape Co., Inc. an American Biltrite Company.
	d. Knauf Insulation.
	e. Venture Tape.
	f. P.I.C. Plastics,

	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. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. Compac Corporation.
	b. Ideal Tape Co., Inc. an American Biltrite Company.
	c. Venture Tape.



	2.8 SECUREMENTS
	A. Aluminum Bands: Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch with wing seal or closed seal.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ITW Insulation Systems, Illinois Tool Works, Inc.
	b. RPR Products, Inc.


	B. Staples: Outward-clinching insulation staples, nominal 3/4 inch-wide, stainless steel or Monel.
	C. Wire: 0.080-inch nickel-copper alloy.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. C & F Wire.



	2.9 INSULATION COVERS
	A. Subject to compliance with requirements.  Provide one of the following:
	1. LIT Industries
	2. Insultech
	3. Thermal Energy Products

	B. Interior Fabric: Silicone or Teflon coated fiberglass cloth. Temperature rating –80  F to 500 F
	C. Insulation Filler/Properties: One (1”) inch thick high density needled fiberglass mat insulation.  maximum temperature Rating to 299 F.
	D. Exterior Fabric/Properties: Silicone or Teflon coated fiberglass cloth. Temperature rating 0 F to 299 F
	E. Securement:  Stainless steel buckles lacing hardware and strap assembly
	F. Sewing Thread: Kevlar
	G. Identification Tag: All insulation covers assemblies shall be labeled with a 1.50” x 3.5” aluminum tag with raised imprinted lettering. The tagging systems will facilitate installation and reinstallation of all blankets and enable us to provide rep...


	PART 3 -  EXECUTION
	3.1 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.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required for each item of pipe system, as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in ether wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. 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 attached to structure with vapor-barrier mastic.
	3. Install insert materials and 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.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. 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, in accordance with 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.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its normal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. 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 in similar fashion to butt joints.
	P. 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.


	3.3 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 i...
	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 078400 "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 078400 "Firestopping."


	3.4 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 below.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as that of adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with adhesive. Fill joints, s...
	3. Insulate tee fittings with preformed fitting insulation of same material and thickness as that 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 adh...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe insul...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	7. 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 reinforcing mesh. Trowel...
	8. 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 a...
	9. 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 t...
	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 that of adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union at least 2 times the insulation thickness over adjacent pipe insulation on each side of flange or union. Secure flange cover in place with...
	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 over...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.5 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples at 6-inches o.c.
	4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of cellular-glass block insulation of same thickness as that of pipe insulation. Where voids are difficult to f...
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered or routed sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of cellular-glass insulation to valve body.
	2. 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.


	3.6 INSTALLATION OF FIBERGLASS PREFORMED PIPE INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched staples at 6-inches o.c.
	4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with fiberglass blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as that of straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available.
	2. When prefabricated sections are not available, install fabricated sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.7 INSTALLATION OF FIELD-APPLIED JACKETS
	A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications. Seal with manufacturer’s recommended adhesive. directly over bare insulation or insulation with factory-applied jackets.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under the lap and the finish bead along seam and joint edge.
	2. 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 the insulation manufacturer. Secure jac...


	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and inspections.
	1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation. Extent of inspection shall be limited to three locations of straight pi...

	C. 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.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.10 INDOOR PIPING INSULATION SCHEDULE
	A. Steam piping insulation shall be the following:
	1. Fiberglass: larger than 4-inch – 3” thick.
	2. Fiberglas: 4-inch and smaller – 2 ½” thick

	B. Steam Condensate Return piping insulation shall be the following:
	1. Fiberglass: 1½-inch and larger – 2” thick.
	2. Fiberglas: smaller than 1½-inch – 1½” thick

	C. Make-up water insulation shall be the following:
	1. Fiberglass: All – 1/2” thick.


	3.11 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. Piping Elbows and Fittings, Concealed:
	1. PVC Jacket.


	3.12 PIPING COMPONENT INSULATION
	A. Piping components to be insulated with removeable insulation covers include the following:
	1. All strainers.
	2. All triple duty valves.
	3. All suction diffusers.
	4. All control valve bodies.
	5. Valves greater than 2”.
	6. Pipe blind flange.




	23 09 00 - DIRECT DIGITAL CONTROL SYSTEMS 
	23 11 16 - MAKE-UP WATER PIPING
	SECTION 23 11 16 – MAKE-UP WATER PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes aboveground make-up water pipes, tubes, and fittings inside buildings.

	1.2 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.3 INFORMATIONAL SUBMITTALS
	A. System purging and disinfecting activities report.
	B. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. Plastic piping components shall be marked with "NSF-pw."

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
	C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
	E. 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.


	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.
	E. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	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.

	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. HART Industrial Unions, LLC.
	b. Watts.
	c. Wilkins.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Pressure Rating:  150 psig.
	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. Watts.
	b. Wilkins.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Factory-fabricated, bolted, companion-flange assembly.
	4. Pressure Rating:  150 psig.
	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. Grinnell Mechanical Products.
	b. Precision Plumbing Products.
	c. 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 make-up water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install p...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and AWWA M41.
	D. Install shutoff valve immediately upstream of each dielectric fitting.
	E. Install make-up water piping level and plumb.
	F. Install seismic restraints on piping.
	G. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	H. 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.
	I. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	J. Install piping to permit valve servicing.
	K. 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.
	L. Install piping free of sags and bends.
	M. Install fittings for changes in direction and branch connections.
	N. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

	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. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" chapter.
	E. 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."
	F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools recommended by fitting manufacturer.
	G. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for make-up water service. Join flanges with gasket and bolts according to ASME B31.9.
	H. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Make-up 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 Make-up Water Piping NPS 2 and Smaller: Plastic-to-metal transition fittings or unions.

	3.4 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 or nipples.
	C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.
	D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Section 23 05 48 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Section 230529 "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.

	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
	4. NPS 2-1/2: 108 inches with 1/2-inch rod.
	5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
	6. NPS 6: 10 feet with 5/8-inch rod.
	7. NPS 8: 10 feet with 3/4-inch rod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Install supports for vertical steel piping every 15 feet.
	H. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

	3.7 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 22 05 53 "Identification for Plumbing Piping and Equipment."
	B. Label pressure piping with system operating pressure.

	3.8 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 make-up water piping. Check components to determine that they are not air bound and that piping is full of water.
	b. 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.
	c. Leave new, altered, extended, or replaced make-up water piping uncovered and unconcealed until it has been tested and approved. Expose work that was covered or concealed before it was tested.
	d. 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 constitute ...
	e. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	f. Prepare reports for tests and for corrective action required.


	B. Make-up water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.9 CLEANING
	A. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	C. Clean interior of make-up water piping system. Remove dirt and debris as work progresses.

	3.10 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Aboveground make-up water piping, NPS 1-1/2 and smaller, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and soldered joints.

	E. Aboveground make-up water piping, NPS 2 to NPS 4, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed joints
	END OF SECTION 23 11 16




	23 11 17 - DRAIN PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes equipment drain pipes, tubes, and fittings inside buildings.

	1.2 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type M water tube, drawn temper.
	B. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	C. 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.


	2.3 PIPING JOINING MATERIALS
	A. Solder Filler Metals: ASTM B 32, lead-free alloys.
	B. Flux: ASTM B 813, water flushable.
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	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.

	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. HART Industrial Unions, LLC.
	b. Watts.
	c. Wilkins.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Pressure Rating:  150 psig.
	4. End Connections: Solder-joint copper alloy and threaded ferrous.



	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. Install ...
	B. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	E. 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.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	I. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	J. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	K. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 23 05 18 "Escutcheons for HVAC Piping."

	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. 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."
	D. Joint Construction for Solvent-Cemented Plastic Piping: 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. Apply primer.
	2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
	3. PVC Piping: Join according to ASTM D 2855.

	E. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 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.

	3.4 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 or nipples.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Section 22 05 48 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Section 22 05 29 "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.

	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

	3.7 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. 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.
	b. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	c. Prepare reports for tests and for corrective action required.


	B. Prepare test and inspection reports.

	3.8 CLEANING
	A. Clean and flush piping of all debris, use a filter at the end of discharge so debris do not go into drains.

	3.9 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Equipment drain for mechanical equipment shall have a trap per manufacturer’s instructions and be the following:
	1. Hard copper tube, ASTM B 88, Type M; wrought copper, solder-joint fittings, and soldered joints.
	END OF SECTION 23 11 17




	23 22 13 - STEAM AND CONDENSATE PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Steel pipe and fittings.
	2. Joining materials.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Heating Piping Specialties" for strainers, flash tanks, special-duty valves, steam traps, thermostatic air vents and vacuum breakers, and steam and condensate meters.


	1.2 QUALITY ASSURANCE
	A. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," or materials, products, and installation.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressures and temperatures unless otherwise indicated:
	1. LP Steam Piping: 15 psig.
	2. Condensate Piping: 15 psig at 250 deg F.
	3. Makeup-Water Piping: 80 psig at 150 deg F
	4. Drain Piping: Equal to pressure of the piping system to which it is attached.
	5. Air-Vent and Vacuum-Breaker Piping: Equal to pressure of the piping system to which it is attached.
	6. Safety-Valve-Inlet and -Outlet Piping: Equal to pressure of the piping system to which it is attached.


	2.2 STEEL PIPE AND FITTINGS
	A. Steel Pipe: ASTM A53/A53M, black steel, plain ends, welded and seamless, Grade B, and Schedule as indicated in piping applications articles.
	B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125, 150, and 300 as indicated in piping applications articles.
	C. Malleable-Iron Threaded Fittings: ASME B16.3; Classes 150 and 300 as indicated in piping applications articles.
	D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in piping applications articles.
	E. Cast-Iron Threaded Flanges and Flanged Fittings: ASME B16.1, Classes 125 and 250 as indicated in piping applications articles; raised ground face, and bolt holes spot faced.

	2.3 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless otherwise indicated.
	a. Full-Face Type: For flat-face flanges.
	b. Narrow-Face Type: For raised-face flanges.


	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 LP STEAM PIPING APPLICATIONS
	A. LP Steam Piping: Schedule 40, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and threaded joints.
	B. Condensate Piping above Grade: Schedule 80, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and threaded joints.

	3.2 ANCILLARY PIPING APPLICATIONS
	A. Safety-Valve-Inlet and -Outlet Piping: Same materials and joining methods as for piping specified for the service in which safety valve is installed.

	3.3 INSTALLATION OF PIPING
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless 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. Diagonal runs are prohibited unless otherwise indicated.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Install piping to allow application of insulation.
	I. Select system components with pressure rating equal to or greater than system operating pressure.
	J. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	K. Install drains, consisting of a tee fitting, NPS 3/4 full port-ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	L. Install steam supply piping at a minimum uniform grade of 0.2 percent downward in direction of steam flow.
	M. Install condensate return piping at a minimum uniform grade of 0.4 percent downward in direction of condensate flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side down.
	O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to top of main pipe.
	P. Install valves according to the following Sections or other Sections as needed:
	1. Section 23 05 23.15 "Gate Valves for HVAC Piping."

	Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	S. Install shutoff valve immediately upstream of each dielectric fitting.
	T. Comply with requirements in Section 23 05 53 "Identification for HVAC Piping and Equipment" for identifying piping.
	U. Install drip legs at low points and natural drainage points such as ends of mains, bottoms of risers, and ahead of pressure regulators, and control valves.
	1. On straight runs with no natural drainage points, install drip legs at intervals not exceeding 300 feet.
	2. Size drip legs same size as main. In steam mains NPS 6 and larger, drip leg size can be reduced, but to no less than NPS 4.

	V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	W. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 23 05 18 "Escutcheons for HVAC Piping."

	3.4 INSTALLATION OF STEAM AND CONDENSATE PIPING SPECIALTIES N
	A. Comply with requirements in Section 23 22 16 "Steam and Condensate Heating Piping Specialties" for installation requirements for strainers, flash tanks, special-duty valves, steam traps, thermostatic air vents and vacuum breakers, and steam and con...

	3.5 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic restraints in Section 23 05 48 "Vibration and Seismic Controls for HVAC."
	B. Comply with requirements in Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment" for installation of hangers, supports, and anchor devices.
	C. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.

	D. Install hangers for steel steam supply piping and steam condensate piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are ...
	E. Support horizontal piping within 12 inches of each fitting.
	F. Support vertical runs of steel steam supply piping and steel steam condensate piping to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.6 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. 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 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.

	D. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

	3.7 FIELD QUALITY CONTROL
	A. Prepare steam and condensate piping according to ASME B31.9, "Building Services Piping," and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush system with clean water. Clean strainers.
	4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.

	B. Perform the following tests and inspections:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stress due to...
	3. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components, and repeat hydrostatic test until there are no leaks.

	C. Prepare test and inspection reports.



	23 22 16 - STEAM AND CONDENSATE HEATING PIPING SPECIALTIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes the following piping specialties for steam and condensate piping:
	1. Strainers.
	2. Pressure-reducing valves.
	3. Steam traps.

	B. Related Requirements:
	1. Section 23 05 23.15 "Gate Valves for HVAC Piping" for specification and installation requirements for gate valves common to most piping systems.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Strainer.
	2. Steam trap.


	1.3 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.4 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressures and temperatures unless otherwise indicated:
	1. LP Steam Piping: 15 psig.
	2. Condensate Piping: 15 psig at 250 deg F.
	3. Makeup-Water Piping: 80 psig at 73 deg F
	4. Safety-Valve-Inlet and -Outlet Piping: Equal to pressure of the piping system to which it is attached.


	2.2 STRAINERS
	A. Y-Pattern Strainers, Cast Iron:
	1. Body: ASTM A126, Class B cast iron, with bolted cover and bottom drain connection.
	2. End Connections: Threaded ends for strainers NPS 2 and smaller; flanged ends for strainers NPS 2-1/2 and larger.
	3. Strainer Screen: Stainless steel, 40-mesh strainer or perforated stainless steel basket.
	4. Tapped blowoff plug.
	5. CWP Rating: 250-psig working steam pressure.


	2.3 PRESSURE-REDUCING VALVES
	1. Basis-of-Design product, subject to compliance with the specified product on the drawings, provide a product by the following manufacturers:
	a. Watson McDaniels
	b. Armstrong International
	c. Spirax Sarco
	d. Or approved equal

	B. Capacities and Characteristics:
	1. See drawings for capacities and characteristics.

	C. Size, Capacity, and Pressure Rating: Factory set for inlet and outlet pressures indicated.
	D. Description: Pilot-actuated diaphragm type, with adjustable pressure range and positive shutoff.
	E. Body: Cast iron.
	F. End Connections: Flanged connections for valves NPS 2-1/2 and larger.
	G. Trim: Hardened stainless steel.
	H. Head and Seat: Replaceable, main head stem guide fitted with flushing and pressure-arresting device cover over pilot diaphragm.
	I. Gaskets: Non-asbestos materials.

	2.4 STEAM TRAPS
	A. Float and Thermostatic Steam Traps, Cast Iron:
	1. Basis-of-Design product, subject to compliance with the specified product on the drawings, provide a product by the following manufacturers:
	a. Watson McDaniels
	b. Armstrong International
	c. Spirax Sarco
	d. Or approved equal

	2. Body and Bolted Cap: ASTM A126 cast iron.
	3. End Connections: Threaded.
	4. Float Mechanism: Replaceable, stainless steel.
	5. Seat: Hardened stainless steel.
	6. Trap Type: Balanced pressure.
	7. Thermostatic Bellows: Stainless steel or monel.
	8. Thermostatic air vent capable of withstanding 45 deg F of superheat and resisting water hammer without sustaining damage.
	9. Maximum Operating Pressure: 125 psig.



	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff duty valves at branch connections to steam supply mains, at steam supply connections to equipment, and at the outlet of steam traps.
	B. Install safety valves on pressure-reducing stations and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install safety-valve discharge piping, without valves, to nearest floor drain or as indicated on Drawings. Comply with ASME Boile...

	3.2 INSTALLATION OF PIPING
	A. Install piping to permit valve servicing.
	B. Install drains, consisting of a tee fitting, NPS 3/4 full-port ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	C. Install valves according to:
	1. Section 23 05 23.12 "Ball Valves for HVAC Piping."
	2. Section 23 05 23.14 "Check Valves for HVAC Piping."
	3. Section 23 05 23.15 "Gate Valves for HVAC Piping."

	D. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment and elsewhere as indicated.
	E. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	F. Install shutoff valve immediately upstream of each dielectric fitting.

	3.3 INSTALLATION OF PRESSURE-REDUCING VALVES
	A. Install pressure-reducing valves in accessible location for maintenance and inspection.
	B. Install gate valves on both sides of pressure-reducing valves.
	C. Install flanges on both sides of pressure-reducing valves having threaded- or flanged-end connections, respectively.
	D. Install flanges on the increaser and reducer on each side of the pressure-reducing valves.
	E. Install pressure gages on low-pressure and high-pressure side of pressure-reducing valves according to Section 230519 "Meters and Gages for HVAC Piping."

	3.4 INSTALLATION OF STEAM TRAPS
	A. Install steam traps in accessible locations as close as possible to connected equipment.
	B. Install full-port ball valve, strainer, and union upstream from trap; install union, check valve, and full-port ball valve downstream from trap unless otherwise indicated.



	23 53 13 - BOILER FEEDWATER TANKS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes packaged, factory-assembled, boiler feedwater pumps.

	1.2 DEFINITIONS
	A. NPSHR: Net-positive suction head required.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each unit.
	B. Warranty Information.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ASME Compliance:
	1. Fabricate and label unit receivers of boiler feedwater pumps according to ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels," Division 1.
	2. Safety valves and pressure vessels shall bear the appropriate ASME label.

	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.

	2.2 FEEDWATER UNITS
	A. Basis-of-Design product, subject to compliance with the product specified on the drawings. Provide a product by one of the following manufacturers:
	1. Cleaver Brooks
	2. Atlantic
	3. Or Approved Equal

	B. Description: Factory-assembled and -tested unit consisting of a receiver, feedwater pumps, controls, and the following features and accessories:
	1. Liquid-filled industrial thermometer graduated in Fahrenheit.
	2. Level gage glass with stops at top and bottom.
	3. Companion flanges.
	4. Pump, suction and discharge isolation valve, inlet strainer, discharge check valve, and liquid-filled pressure gage.
	5. Makeup Water Assembly: Float operated with integral valve; with inlet strainer and three-valve bypass.
	6. Feedwater Heater: Sparge tube, thermostat, and control valve.
	7. Factory-Installed Pipe, NPS 2-1/2 and Smaller: ASTM A53/A53M, Type S (seamless), Grade B; or ASTM A106/A106M, Type S, Grade B, Schedule 40 with threaded joints and fittings.
	a. Cast-Iron Threaded Fittings: ASME B16.4; Class 125.
	b. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150.
	c. Forged-Steel Fittings: ASME B16.11, Class 3000.
	d. Malleable-Iron Unions: ASME B16.39; Class 150.
	e. Forged-Steel Unions: MSS SP-83, Class 3000.

	8. Pump-discharge bypass with relief valve or orifice plate sized to provide continuous pump operation with boiler feedwater valve closed.
	9. Threaded connection and provision for chemical injection quill.

	C. Receiver:
	1. Material: Welded carbon steel.
	2. Finish: Primer.
	3. Mounting Arrangement: Floor mounted.
	4. Mounting Frame: Structural-steel stand to support receiver and pumps.
	5. Drain connection with valve.

	D. Horizontal Feedwater Pump: Base-mounted, single-stage, radially split-case-design centrifugal pump; rated for 175-psig minimum working pressure and a continuous water temperature of at least 225 deg F with the following features:
	1. Impeller: Stainless steel.
	2. Coupling: Close.
	3. Seals: Mechanical.
	4. Motor: Open dripproof enclosure. Comply with requirements in Section 230513 "Common Motor Requirements for HVAC Equipment."

	E. Control panel shall be unit mounted and factory wired and shall include the following:
	1. NEMA 250, Type 1 enclosure.
	2. Single-point field power interface to fused disconnect switch. Withstanding rating of disconnecting means shall protect equipment. Coordinate requirements with field electrical power source.
	a. Branch power circuit to each motor and to controls.

	3. NEMA-rated motor controller for each motor, and include a hand-off-auto switch and overcurrent protection.
	a. Alternating controls for multiple-pump units with intermittent operation as indicated by control sequence.

	4. Terminal blocks with numbered and color-coded wiring to match wiring diagram.
	5. Wiring outside of an enclosure in a raceway. Make connections to motor with liquid-tight conduit.
	6. Removable control mounting plate.
	7. Visual indication of status and alarm.
	8. Audible alarm and silence switch.
	9. Visual indication of elapsed run time, graduated in hours.
	10. Fused control-circuit transformer.

	F. Feedwater Single-Pump Control Sequence:
	1. Boiler water-level controller starts and stops pump to maintain boiler water-level set point.
	2. Visual indication of pump on and off status.
	3. Visual alarm indication of pump failure.

	G. Receiver Makeup Water Control Sequence:
	1. Mechanical float operates integral valve to maintain water-level set point.
	2. Visual and audible alarm indication of low receiver-water level.

	H. Control System Interface: Factory install hardware to enable remote monitoring.
	1. Hardwired Monitoring Points: On/off status for each pump, failure alarm for each pump, receiver low-water-level alarm

	I. Capacities and Characteristics:
	a. See drawings for capacities and characteristics.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Coordinate size and location of bases. Cast anchor-bolt inserts into concrete bases. Concrete, reinforcement, and formwork requirements are specified with concrete.
	B. Equipment Mounting:
	C. Install unit to permit access for maintenance.
	D. Support piping independent of equipment.
	E. Install parts and accessories shipped loose.
	F. Install control and electrical devices furnished with units that are not factory mounted.
	G. Install control and power wiring to field-mounted control and electrical devices furnished with units that are not factory installed.
	H. Protect units from corrosion.
	1. Before filling with water, protect by dry storage method recommended by manufacturer.
	2. After filled with water, protect by wet storage method recommended by manufacturer.

	I. Chemical Treatment: Quality of water in units shall be maintained by a professional water treatment organization that shall provide on-site supervision to maintain the required water quality during periods of storage, operating, standby, and test c...

	3.2 PIPING CONNECTIONS
	A. Comply with requirements for piping specified in Section 23 22 13 "Steam and Condensate Heating Piping" and Section 23 22 16 "Steam and Condensate Heating Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to boiler feedwater pumps, allow space for service and maintenance.
	C. Connect makeup water piping and cooling-water piping with reduced-pressure backflow preventers.
	D. Install overflow drain piping to nearest floor drain.
	E. Install piping from unit drain connections and extend to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation if required.
	F. Install vents and extend to outdoors; terminate with elbow turned down and an insect screen.
	G. Connect chemical treatment piping to each boiler feedwater pump unit chemical treatment connection with check valve and isolation valve.

	3.3 ELECTRICAL POWER CONNECTIONS
	A. Connect wiring according to electrical drawings and specifications.
	B. Ground equipment according to electrical drawings and specifications.

	3.4 CONTROLS CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring between boiler feedwater pump units and other equipment to interlock operation as required to provide a complete and functioning system.
	C. Connect control wiring between boiler feedwater pump unit control interface and control system to provide remote monitoring.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Inspect field-assembled components, equipment installation, and piping and electrical connections for compliance with manufacturer's written instructions.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Check bearing lubrication.
	4. Verify proper motor rotation.
	5. Startup service.
	6. Report results in writing.

	B. Boiler feedwater pump will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Adjust boiler water-level controls to properly stage unit.
	B. Set field-adjustable controls.

	3.7 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain boiler feedwater units.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Industrial Glass thermometers.
	2. Thermowells.
	3. Pressure gauges, dial type.
	4. Gauge attachments.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Piping Specialties" for steam and condensate meters.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	B. Product Data Submittals: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of meter.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gauges to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 INDUSTRIAL GLASS THERMOMETERS
	A. Thermometers, Liquid in Glass - Metal Case, Industrial Style:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Miljoco Corporation.
	b. Trerice, H. O. Co.
	c. Weiss Instruments, Inc.
	d. Weksler Glass Thermometer Corp.
	e. Standard: ASME B40.200.


	B. Case: Cast aluminum 7-inch nominal size unless otherwise indicated.
	C. Case Form: Adjustable angle unless otherwise indicated.
	D. Tube: Glass with magnifying lens and blue or red organic liquid, mercury free.
	E. Tube Background: Nonreflective aluminum with permanently etched scale markings graduated in deg F
	F. Window: Glass.
	G. Stem: Aluminum and of length to suit installation.
	a. Design for Thermowell Installation: Bare stem.
	2. Connector: 1-1/4 inches, with ASME B1.1 or ASME B1.20.1 screw threads to fit thermowell.
	3. Accuracy: Plus or minus 1 percent of span range or one scale division, to a maximum of 1.5 percent of span.


	2.2 THERMOWELLS
	A. Thermowells:
	1. Standard: ASME B40.200.
	2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
	3. Material for Use with Copper Tubing:  CNR or CUNI.
	4. Material for Use with Steel Piping:  CRES.
	5. Type: Stepped shank unless straight or tapered shank is indicated.
	6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
	7. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.
	8. Bore: Diameter required to match thermometer bulb or stem.
	9. Insertion Length: Length required to match thermometer bulb or stem.
	10. Lagging Extension: Include on thermowells for insulated piping and tubing.
	11. Bushings: For converting size of thermowell's internal screw thread to size of thermometer connection.

	B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

	2.3 PRESSURE GAUGES, DIAL TYPE
	A. Pressure Gauges, Dial Type - Direct Mounted, Metal Case:
	1. Provide a product by the following manufacturers:
	a. Ashcroft.
	b. Weiss.
	c. Ametek.
	d. Or approved equal.

	3. Case: Sealed type(s); cast aluminum or drawn steel 6-inch nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube.
	5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanent scale markings graduated in psi
	8. Pointer: Dark-colored metal.
	9. Window: Glass
	10. Ring: Stainless steel.
	11. Accuracy: Grade A, plus or minus 1 percent of middle half of span.


	2.4 GAUGE ATTACHMENTS
	A. Siphons: Loop-shaped section of stainless-steel pipe with NPS 1/4 or NPS 1/2 pipe threads.
	B. Valves: stainless steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at the most readable position.
	G. Install valve and siphon fitting in piping for each pressure gauge for steam.
	H. Install pressure gauges in the following locations:
	1. Inlet and outlet sides of pressure-reducing valve.


	3.2 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gauges to proper angle for best visibility.

	3.3 THERMOMETER SCHEDULE
	A. Thermometers where shown on the plans
	1. Industrial Liquid in Glass Thermometers


	3.4 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Steam Piping:
	1. 0 to 300 deg F


	3.5 PRESSURE-GAUGE SCHEDULE
	A. Pressure gauges where shown on the plans.
	1. Sealed direct mounted, metal case with siphon loop.


	3.6 PRESSURE-GAUGE SCALE-RANGE SCHEDULE
	A. Scale Range for Steam Piping:
	1. 0 to 30 psi
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	01 31 00 - PROJECT MANAGEMENT AND COORDINATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. Project meetings.
	2. Requests for Interpretation (RFIs).

	B. See Division 01 Section "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.

	1.2 DEFINITIONS
	A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents.

	1.3 SUBMITTALS
	A. No construction is to commence prior to approval of all submittals.

	1.4 COORDINATION
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate construction operations, included in different sections that de...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination. Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work. Such administra...
	1. Preparation of Contractor's Construction Schedule.
	2. Delivery and processing of submittals.
	3. Progress meetings.
	4. Preinstallation conferences.
	5. Project closeout activities.
	6. Startup and adjustment of systems.
	7. Project closeout activities.


	1.5 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting. Notify Owner and Engineer of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda. Distribute the agenda to all invited attendees.
	3. Minutes:  Record significant discussions and agreements achieved. Distribute the meeting minutes to everyone concerned, including Owner and Engineer, within three days of the meeting.

	B. Preconstruction Conference:  Schedule a preconstruction conference before starting construction, at a time convenient to Owner and Engineer, but no later than 15 days after execution of the Agreement. Hold the conference at Project site or another ...
	1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference. All participants at the conference shall ...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Procedures for processing field decisions and Change Orders.
	f. Procedures for RFIs.
	g. Procedures for testing and inspecting.
	h. Procedures for processing Applications for Payment.
	i. Distribution of the Contract Documents.
	j. Submittal procedures.
	k. Preparation of Record Documents.
	l. Use of the premises.
	m. Work restrictions.
	n. Owner's occupancy requirements.
	o. Construction waste management and recycling.
	p. Parking availability.
	q. Office, work, and storage areas.
	r. Equipment deliveries and priorities.
	s. Progress cleaning.
	t. Working hours.

	3. Minutes:  Record and distribute meeting minutes.

	C. Progress Meetings:  Conduct progress meetings at weekly intervals. Coordinate dates of meetings with preparation of payment requests.
	1. Attendees:  In addition to representatives of Owner and Engineer, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represe...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting. Review other items of significance that could affect progress. Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting. Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's Construction Schedule. Determine how construction behind sch...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Work hours.
	9) Hazards and risks.
	10) Progress cleaning.
	11) Quality and work standards.
	12) Status of correction of deficient items.
	13) Field observations.
	14) RFIs.
	15) Pending changes.


	3. Minutes:  Record the meeting minutes.
	4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present.
	a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized. Issue revised schedule concurrently with the report of each meeting.



	1.6 REQUESTS FOR INTERPRETATION (RFIs)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	1. RFIs shall originate with Contractor. RFIs submitted by entities other than Contractor will be returned with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	1. Project name.
	2. Date.
	3. Name of Contractor.
	4. Name of Engineer and Construction Manager.
	5. RFI number, numbered sequentially.
	6. Specification Section number and title and related paragraphs, as appropriate.
	7. Drawing number and detail references, as appropriate.
	8. Field dimensions and conditions, as appropriate.
	9. Contractor's suggested solution(s). If Contractor's solution(s) impact the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	10. Contractor's signature.
	11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, and other information necessary to fully describe items needing interpretation.

	C. Hard-Copy RFIs:  CSI Form 13.2A.
	1. Identify each page of attachments with the RFI number and sequential page number.

	D. Engineer's Action:  Engineer will review each RFI, determine action required, and return it. Allow seven working days for Engineer's response for each RFI. RFIs received after 1:00 p.m. will be considered as received the following working day.
	1. The following RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Engineer's actions on submittals.
	f. Incomplete RFIs or RFIs with numerous errors.

	2. Engineer's action may include a request for additional information, in which case Engineer's time for response will start again.

	E. On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response to affected parties. Review response and notify Engineer within seven days if Contractor disagrees with response.
	F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log weekly. Use CSI Log Form 13.2B.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 Construction
	A. Anytime a sub contactor is present at job site, the prime contractor shall be on site.


	END OF SECTION 01 31 00

	01 33 00 - SUBMITTAL PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. See Division 01 Section "Closeout Procedures" for submitting warranties.
	C. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.

	1.2 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Engineer’s responsive action.
	B. Informational Submittals:  Written information that does not require Engineer’s responsive action. Submittals may be rejected for not complying with requirements.

	1.3 COMMENCEMENT
	A. No construction shall start prior to approval of all submittals.

	1.4 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Engineer reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Electronic submittals shall be in Adobe PDF format.
	C.  Substituted items shall be submitted with manufacturer’s descriptive data and must show equality to item specified. Information on substituted items must be complete, including, but not limited to: design, construction materials, and construction ...
	D. Contractor has two chances (one submittal and one resubmittal) to substitute a piece of equipment from specified equipment. If piece of equipment is still unacceptable to engineer, contractor to provide specified equipment.
	E. Submit manufacturer’s descriptive data within ten (10) working days after award of the contract. Materials and fixtures shall not be ordered prior to submittal approval. Allow ten (10) working days after receipt of submittals in the engineer’s offi...
	F. Upon completion of the project, and prior to final acceptance payment, submit one (1) set of as-built drawings and three sets of operating and maintenance instructions (bound in 3-ring binders).
	G. Resubmittal Review:  Allow 10 working days for review of each resubmittal.
	H. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's review and approval markings and action taken by Engineer.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Engineer.
	d. Name and address of Contractor.
	e. Name and address of subcontractor.
	f. Name and address of supplier.
	g. Name of manufacturer.
	h. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 06 10 00.01). Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 06 10 00.01.A).

	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Other necessary identification.


	I. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents on submittals.
	J. Additional Copies:  Unless additional copies are required for final submittal, and unless Engineer observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will be marked with action taken and will be returned.

	K. Transmittal:  Package each submittal individually and appropriately for transmittal and handling. Transmit each submittal using a transmittal form. Engineer will return submittals, without review, received from sources other than Contractor.
	1. Transmittal Form:  Use AIA Document G810.

	L. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.

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


	PART 2 -  PRODUCTS
	2.1 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Manufacturer's catalog cuts.
	e. Wiring diagrams showing factory-installed wiring.
	f. Printed performance curves.
	g. Operational range diagrams.
	h. Compliance with specified referenced standards.
	i. Testing by recognized testing agency.

	4. Number of Copies:  Submit one electronic copy of Product Data. Engineer will mark up and return one electronic copy as a Project Record Document.

	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents. Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.
	k. Relationship to adjoining construction clearly indicated.
	l. Seal and signature of professional engineer if specified.
	m. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches.
	3. Number of Copies:  Submit electronic copy of each submittal. Engineer will return one copy.

	D. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.
	1. Number of Copies:  Submit electronic copy of product schedule or list.

	E. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design.
	1. Number of Copies:  Submit electronic copy of subcontractor list.



	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before submitting to Engineer.
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp. Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submit...

	3.2 ENGINEER'S ACTION
	A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or modifications required, and return it. Engineer will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action taken...
	C. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	D. Submittals not required by the Contract Documents may not be reviewed and may be discarded.



	01 40 00 - QUALITY REQUIREMENTS
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Quality assurance and control of installation.
	B. Tolerances.
	C. Manufacturers' field services and reports.
	D. Testing and inspections.

	1.2 RELATED SECTIONS
	A. Section 01 33 00 - Submittals.
	B. Individual Specification Sections.

	1.3 QUALITY ASSURANCE/CONTROL OF INSTALLATION
	A. Monitor quality control over suppliers, manufacturers, Products, services, site conditions, and workmanship, to produce Work of specified quality.
	B. Comply fully with manufacturers' instructions, including each step-in sequence.
	C. Should manufacturers' instructions conflict with Contract Documents, request clarification from Architect/Engineer before proceeding.
	D. Comply with specified standards as a minimum quality for the Work except when more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.
	E. Perform work by persons qualified to produce workmanship of specified quality.

	1.4 TOLERANCES
	A. Monitor tolerance control of installed products to produce acceptable work. Do not permit tolerances to accumulate.
	B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with Contract Documents, request clarification from Engineer before proceeding.
	C.  Adjust products to appropriate dimensions; position before securing products in place.



	01 60 00 - PRODUCT REQUIREMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; product substitutions; and c...
	B. See Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout.
	C. See Division 23 Sections for specific requirements for warranties on products and installations specified to be warranted.

	1.2 DEFINITIONS
	A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility. Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process, or where indicated as a product substitution, to have the indicated qualities related to type, function, dimension, in-service performance, physical propertie...

	B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and accompanied by the words "basis of design," including make or model number or other designation, to establish the significant qualities related to type, fu...

	1.3 SUBMITTALS
	A. Substitution Requests:  Submit electronic copy of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use CSI Form 13.1A.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as
	a. Coordination information, including a list of changes or modifications needed to other parts of the Work and to construction performed by Owner and separate contractors, that will be necessary to accommodate proposed substitution.
	b. Detailed comparison of significant qualities of proposed substitution with those of the Work specified. Significant qualities may include attributes such as performance, weight, size, durability, visual effect, and specific features and requirement...
	c. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	d. Samples, where applicable or requested.
	e. List of similar installations for completed projects with project names and addresses and names and addresses of engineers and owners.


	B. Comparable Product Requests:  Submit electronic copy of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Engineer's Action:  If necessary, Engineer will request additional information or documentation for evaluation within one week of receipt of a comparable product request. Engineer will notify Contractor of approval or rejection of proposed comparab...

	C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 Section "Submittal Procedures." Show compliance with requirements.

	1.4 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, product selected shall be compatible with products previously selected, even if previously selected products where also options.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft. Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that products are undamaged and properly protected.

	C. Storage:
	1. Store materials in a manner that will not endanger Project structure.
	2. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	3. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	4. Protect stored products from damage and liquids from freezing.


	1.6 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations ...
	1. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, either to extend time limit provided by manufacturer's warranty or to provide more rights for Owner.

	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution. Submit a draft for approval before final execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using appropriate form properly executed.
	3. Refer to Divisions 2 through 16 Sections for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, that are undamaged and, unless otherwise indicated, that are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Engineer will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish "salient characteristics" of products.


	2.2 PRODUCT SUBSTITUTIONS
	A. Timing:  Engineer will consider requests for substitution if received within 10 working days after the Notice of Award. Requests received after that time may be considered or rejected at discretion of Engineer.
	B. Conditions:  Engineer will consider Contractor's request for substitution when the following conditions are satisfied. If the following conditions are not satisfied, Engineer will return requests without action, except to record noncompliance with ...
	1. Requested substitution does not require extensive revisions to the Contract Documents.
	2. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	3. Substitution request is fully documented and properly submitted.
	4. Requested substitution will not adversely affect Contractor's Construction Schedule.
	5. Requested substitution is compatible with other portions of the Work.
	6. Requested substitution has been coordinated with other portions of the Work.
	7. Requested substitution provides specified warranty.


	2.3 COMPARABLE PRODUCTS
	A. Conditions:  Engineer will consider Contractor's request for comparable product when the following conditions are satisfied. If the following conditions are not satisfied, Engineer will return requests without action, except to record noncompliance...
	1. Evidence that the proposed product does not require extensive revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications. Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements i...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of engineers and owners, if requested.



	PART 3 -  EXECUTION (Not Used)

	01 63 01 - SUBSTITUTIONS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for handling requests for substitutions made after award of the contract.
	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 1 Section “References” specifies the applicability of industry standards to products specified.
	2. Division 1 Section “Submittals” specifies requirements for submitting the Contractor’s Construction Schedule and the Submittal Schedule.


	1.3 DEFINITIONS
	A. Definitions in this Article do not change or modify the meaning of other terms used in the Contract Documents.
	B. Substitutions:  Changes in products, materials, equipment, and methods of construction required by the Contract Documents proposed by the Contractor after award of the Contract are considered to be requests for substitutions. The following are not ...
	1. Substitutions requested during the bidding period, and accepted by Addendum prior to award of the Contract, are included in the Contract Documents and are not subject to requirements specified in this Section for substitutions.
	2. Revisions to the Contract Documents requested by the Owner or Engineer.
	3. Specified options of products and construction methods included in the Contract Documents.
	4. The Contractor’s determination of and compliance with governing regulations and orders issued by governing authorities.


	1.4 Contractor has 2 chances (initial submittals and 1 revised submittal) for a substitution. If submittals are not to the satisfaction of the Engineer, Contractor to provide specified material at no additional cost to Owner.
	1.5 SUBMITTALS
	A. Substitution Request Submittal:  The Engineer will consider requests for substitution if received within 30 days after commencement of the Work. Requests received more than 30 days after commencement of the Work may be considered or rejected at the...
	1. Submit electronic copy of each request for substitution for consideration. Submit requests in the form and according to procedures required for change-order proposals.
	2. Identify the product or the fabrication for installation method to be replaced in each request. Include related Specification Section and Drawing numbers.
	3. Provide complete documentation showing compliance with the requirements for substitutions, and the following information, as appropriate:
	a. Coordination information, including a list of changes or modifications needed to other parts of Work and to construction performed by the Owner and separate contractors, that will be necessary to accommodate the proposed substitution.
	b. A detailed comparison of significant qualities of the proposed substitution with those of the Work specified. Significant qualities may include elements, such as performance, weight, size, durability, and visual effect.
	c. Product Data, including Drawings and descriptions of products and fabrication and installation procedures.
	d. Samples, where applicable or requested.
	e. A statement indicating the substitution’s effect on the Contractor’s Construction Schedule compared to the schedule without approval of the substitution. Indicate the effect of the proposed substitution on overall Contract Time.
	f. Cost information, including a proposal of the net change, if any in the Contract Sum.
	g. The Contractor’s certification that the proposed substitution conforms to requirements in the Contract Documents in every respect and is appropriate for the applications indicated.
	h. The Contractor’s waiver of rights to additional payment or time that may subsequently become necessary because of the failure of the substitution to perform adequately.
	4. Engineer’s Action:  If necessary, the Engineer will request additional information or documentation for evaluation within one week of receipt of a request for substitution. The Engineer will notify the Contractor of acceptance or rejection of the s...
	a. Use the product specified if the Engineer cannot make a decision on the use of a proposed substitute within the time allocated.
	5. Any changes to the electrical, mechanical, structural, or architectural will be the burden of the Contractor.

	B. Contractor shall submit shop drawings to Engineer of all these changes during submittal process.


	PART 2 -  PRODUCTS
	2.1 SUBSTITUTIONS
	A. Conditions:  The Engineer will receive and consider the Contractor’s request for substitution when one or more of the following conditions are satisfied, as determined by the Engineer. If the following conditions are not satisfied, the Engineer wil...
	1. Extensive revisions to the Contract Documents are not required.
	2. Proposed changes are in keeping with the general intent of the Contract Documents.
	3. The request is timely, fully documented, and properly submitted.
	4. The specified product or method of construction cannot be provided with the Contract Time. The Engineer will not consider the request if the product or method cannot be provided as a result of failure to pursue the Work promptly or coordinate activ...
	5. The request is directly related to an “or-equal” clause or similar language in the Contract Documents.
	6. The requested substitution offers the Owner a substantial advantage, in cost, time, energy conservation, or other considerations, after deducting additional responsibilities the Owner must assume. The Owner’s additional responsibilities may include...
	7. The specified product or method of construction cannot receive necessary approval by a governing authority, and the requested substitution can be approved.
	8. The specified product or method of construction cannot be provided in a manner that is compatible with other materials and where the Contractor certifies that the substitution will overcome the incompatibility.
	9. The specified product or method of construction cannot be coordinated with other materials and where the Contractor certifies that the proposed substitution can be coordinated.
	10. The specified product or method of construction cannot provide a warranty required by the Contract Documents and where the Contractor certifies that the prosed substitution provides the required warranty.

	B. The Contractor’s submittal and the Engineer’s acceptance of Shop Drawings, Product Data, or Samples for construction activities not complying with the Contract Documents do not constitute an acceptable or valid request for substitution, nor do they...
	C. Listed manufacturers are subject to compliance to the specified product on the drawings. Electrical, dimensions, weights and options shall not require re-engineering by the design team.
	D. Substituted product shall not increase cost to owner or design team


	PART 3 -  EXECUTION (Not Applicable)
	END OF SECTION 01 63 01


	01 73 00 - EXECUTION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. General installation of products.
	3. Progress cleaning.
	4. Starting and adjusting.
	5. Protection of installed construction.
	6. Correction of the Work.

	B. See Division 01 Section "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.
	C. No construction shall start prior to approval of al submittals.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions:  The existence and location of site improvements, utilities, and other construction indicated as existing are not guaranteed. Before beginning work, investigate and verify the existence and location of mechanical and electrical...
	1. Before construction, verify the location and points of connection of utility services.

	B. Existing Utilities:  The existence and location of underground and other utilities and construction indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and location of underground utilities and ...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; and underground electrical services.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	C. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Existing Utility Information:  Furnish information to Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction.  Coordina...
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	C. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Engineer.  Include a detailed description of problem encountered, together wit...

	3.3 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	F. Templates:  Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products ...
	G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component securely in place, accurately located and aligned with other portions of the Work.
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Engineer.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonr...

	H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.4 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas. Coordinate progress cleaning for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold materials more than 7 days during normal weather or 3 days if the temperature is expected to rise above 80 deg F.
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.

	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are ...
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste materials down sewers or into waterways will not be permitted.
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures:  Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.5 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	B. Adjust operating components for proper operation without binding.  Adjust equipment for proper operation.
	C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service:  If a factory-authorized service representative is required to inspect field-assembled components and equipment installation, comply with qualification requirements in Division 01 Section "Quality Requirements."

	3.6 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.

	3.7 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.
	1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

	B. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	C. Repair components that do not operate properly.  Remove and replace operating components that cannot be repaired.
	D. Remove and replace chipped, scratched, and broken glass or reflective surfaces.
	END OF SECTION 01 73 00



	01 73 29 - CUTTING AND PATCHING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes procedural requirements for cutting and patching.
	B. See Divisions 23 Sections for specific requirements and limitations applicable to cutting and patching individual parts of the Work.

	1.2 QUALITY ASSURANCE
	A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased main...
	D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching. Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Engineer's opini...

	1.3 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with in-place finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Protection:  Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	B. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	C. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.

	3.3 PERFORMANCE
	A. General:  Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed proc...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering, and chopping. Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces. Temporarily cover opening...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	4. Proceed with patching after construction operations requiring cutting are complete.

	C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work. Patch with durable seams that are as invisible as possible. Provide materials and comply with installation req...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.

	D. Cleaning:  Clean areas and spaces where cutting and patching are performed. Completely remove paint, mortar, oils, putty, and similar materials.
	E. Roof patching: Contractor is responsible for keeping existing foam roof weather tight. Contractor to patch and repair any damages to roof caused by construction of this project. Patch and repair shall be per roofing manufacturer’s instructions.



	01 74 19 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for the following:
	1. Disposing of nonhazardous demolition and construction waste.


	1.2 DEFINITIONS
	A. Construction Waste:  Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations. Construction waste includes packaging.
	B. Demolition Waste:  Building and site improvement materials resulting from demolition or selective demolition operations.
	C. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	D. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent incorporation into the Work.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 All existing equipment and control sensors and equipment shall be offered to the owner and shall be delivered to owner on site. All equipment becomes property of the contractor and shall be removed from site.
	3.2 PLAN IMPLEMENTATION
	A. General:  Implement waste management plan as approved by Owner. Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.

	3.3 DISPOSAL OF WASTE
	A. General:  Remove waste materials from Project site and legally dispose of them in a landfill acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn waste materials.
	C. Disposal:  Transport waste materials and dispose of at designated spoil areas on Owner's property.
	D. Disposal:  Transport waste materials off Owner's property and legally dispose of them.



	01 77 00 - CLOSEOUT PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Warranties.
	3. Final cleaning.

	B. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.
	C. See Divisions 23 Sections for specific closeout and special cleaning requirements for the Work in those Sections.

	1.2 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following. List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	3. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	4. Prepare and submit Project Record Documents, operation and maintenance manuals, and similar final record information.
	5. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner. Label with manufacturer's name and model number where applicable.
	6. Complete startup testing of systems.
	7. Submit test/adjust/balance records.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	10. Complete final cleaning requirements, including touchup painting.
	11. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion. On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements. Engineer will prepare the Certificate of Substant...
	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.


	1.3 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit certified copy of Engineer's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Engineer. The certified copy of the list shall state that each item has been completed or otherwise...
	2. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	3. Submit pest-control final inspection report and warranty.
	4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.

	B. Inspection:  Submit a written request for final inspection for acceptance. On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements. Engineer will prepare a final Certificate for Payment a...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit electronic copy 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 a...
	1. Organize list of spaces in sequential order, starting with exterior areas first and proceeding from lowest floor to highest floor.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.


	1.5 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Engineer for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.
	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.

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

	1.6 FINAL APPROVED SUBMITTALS
	A. Provide the owner with two (2) 3-ring binders at the final approved submittals. Submittals shall be organized by specification section.


	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:  Provide 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 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. Remove tools, construction equipment, machinery, and surplus material from Project site.
	d. 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...
	e. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	f. Sweep concrete floors broom clean in unoccupied spaces.
	g. Remove labels that are not permanent.
	h. Touch up and otherwise repair and restore marred, exposed finishes and surfaces. Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	i. Wipe surfaces of mechanical and electrical equipment and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	j. Replace parts subject to unusual operating conditions.
	k. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or excess materials on Owner's property. Do not discharge volatile, harmful, or dangerous materials into drainage systems. Remove waste materials from Projec...



	01 78 23 - OPERATION AND MAINTENANCE DATA
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation manuals for systems, subsystems, and equipment.
	2. Maintenance manuals for the care and maintenance of systems and equipment.

	B. See Divisions 23 Sections for specific operation and maintenance manual requirements for the Work in those Sections.

	1.2 SUBMITTALS
	A. Manual:  Submit one copy of each manual in final form at least 10 days before final inspection. Engineer will return copy with comments within 10 days after final inspection.
	1. Correct or modify each manual to comply with Engineer's comments. Submit 3 copies of each corrected manual within 10 days of receipt of Engineer's comments.



	PART 2 -  PRODUCTS
	2.1 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system. Each manual shall contain a title page, table of content...
	B. Title Page:  Enclose title page in transparent plastic sleeve. Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name, address, and telephone number of Contractor.
	6. Name and address of Engineer.
	7. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents:  Organize into sets of manageable size. Arrange contents alphabetically by system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside cove...
	a. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents. Indicate volume number for multiple-volume sets.

	2. Provide a USB flash drive with the same material as the binders.
	a. Files shall be in PDF Format.
	b. Each section shall be bookmarked.

	3. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section. Mark each tab to indicate contents. Include typed list of products and major components of equipment included in the section on each divider, cross-referenced to Specificat...
	4. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for computerized electronic equipment.
	5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold, and place drawings in labeled envelopes and bind envelopes in rear of manual. At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.2 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and equipment descriptions, operating standards, operating procedures, operating logs, wiring and control diagrams, and lice...
	B. Descriptions:  Include the following:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.
	10. Manufacturer’s startup report
	11. Final approved test and balance report
	12. Warranty Information

	C. Operating Procedures:  Include start-up, break-in, and control procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and required sequences for electric or electronic systems.
	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.

	2.3 PRODUCT MAINTENANCE MANUAL
	A. Content:  Organize manual into a separate section for each product, material, and finish. Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name, and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and inspection procedures, types of cleaning agents, methods of cleaning, schedule for cleaning and maintenance, and repair instructions.
	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.4 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name, and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and components, and recommended spare parts for each component part...
	D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, disassembly instructions, and adjusting instructions that detail essential maintenance procedures:
	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.5 TEST AND BALANCE REPORT
	A. Include final copy of Test and Balance Report.

	2.6 MANUFACTURER’S START UP REPORT
	A. Include all manufacturer’s start up report.


	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed. Mark each sheet to identify each product or component incorporated into the Work. If data include mor...
	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams. Coordinate these drawings with information contai...
	1. Do not use original Project Record Documents as part of operation and maintenance manuals.

	F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and maintenance documentation.
	G. Provide the engineer with a PDF file prior to assembly of the final manual to ensure manual is complete and ready to be submitted.



	01 78 39 - PROJECT RECORD DOCUMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for Project Record Documents, including the following:
	1. Record Drawings.
	2. Record Specifications.
	3. Record Product Data.

	B. See Divisions 23 Sections for specific requirements for Project Record Documents of the Work in those Sections.

	1.2 SUBMITTALS
	A. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit one set of marked-up Record Prints.

	B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit one copy of each Product Data submittal.


	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop Drawings.
	1. Preparation:  Mark Record Prints to show the actual installation where installation varies from that shown originally.
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Record data as soon as possible after obtaining it. Record and check the markup before enclosing concealed installations.

	2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical conditions, completely and accurately. If Shop Drawings are marked, show cross-reference on the Contract Drawings.
	3. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between changes for different categories of the Work at same location.
	4. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.
	5. If any substitutions are made from scheduled products, Contractor is to mark schedules to reflect what was installed.
	6. Marks to be in red pen.
	7. Submit Record Drawings to Engineer.


	2.2 MISCELLANEOUS RECORD SUBMITTALS
	A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work. Bind or file miscellaneous records and identify each, ready for continued use ...


	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during the construction period for Project Record Document purposes. Post changes and modifications to Project Record Documents as they occur; do not wait until the end of Project.
	B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field office apart from the Contract Documents used for construction. Do not use Project Record Documents for construction purposes. Maintain Record Documents i...



	01 79 00 - DEMONSTRATION AND TRAINING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.

	B. See Divisions 23 Sections for specific requirements for demonstration and training for products in those Sections.

	1.2 SUBMITTALS
	A. Instruction Program:  Submit two copies of outline of instructional program for demonstration and training, including a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module.  Include learnin...

	1.3 QUALITY ASSURANCE
	A. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Engineer.


	PART 2 -  PRODUCTS
	2.1 INSTRUCTION PROGRAM
	A. Program Structure:  Develop an instruction program that includes individual training modules for each system and equipment not part of a system, as required by individual Specification Sections.
	B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following:
	1. Basis of System Design, Operational Requirements, and Criteria:  Include system and equipment descriptions, operating standards, regulatory requirements, equipment function, operating characteristics, limiting conditions, and performance curves.
	2. Documentation:  Review emergency, operations, and maintenance manuals; Project Record Documents; identification systems; warranties and bonds; and maintenance service agreements.
	3. Emergencies:  Include instructions on stopping; shutdown instructions; operating instructions for conditions outside normal operating limits; instructions on meaning of warnings, trouble indications, and error messages; and required sequences for e...
	4. Operations:  Include startup, break-in, control, and safety procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; operating procedures for emergencies and equipment failure; and requir...
	5. Adjustments:  Include alignments and checking, noise, vibration, economy, and efficiency adjustments.
	6. Troubleshooting:  Include diagnostic instructions and test and inspection procedures.
	7. Maintenance:  Include inspection procedures, types of cleaning agents, methods of cleaning, procedures for preventive and routine maintenance, and instruction on use of special tools.
	8. Repairs:  Include diagnosis, repair, and disassembly instructions; instructions for identifying parts; and review of spare parts needed for operation and maintenance.



	PART 3 -  EXECUTION
	3.1 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Owner will furnish an instructor to describe Owner's operational philosophy.

	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner with at least seven days advance notice.




	23 00 00 - COMMON WORK RESULTS FOR HVAC SYSTEMS
	SECTION 23 00 00-COMMON WORK RESULTS FOR HVAC SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Piping materials and installation instructions common to most piping systems.
	2. Mechanical demolition.
	3. Equipment installation requirements common to equipment sections.

	B. The information indicated on the drawings as existing is based upon information taken from as-built drawings, field investigation, and information obtained from submittal data, etc. The plans do not guarantee accuracy but are only an indication of ...
	C. The contractor shall install the new equipment, ductwork, and piping around all existing obstacles including:  electrical conduit, domestic water piping, waste and vent piping, chilled and heating water piping, and fire sprinkler piping. Provide of...
	D. Provide all necessary labor, materials, equipment, services, and insurances to complete the heating, ventilating, and air conditioning work within the full intent of the drawings and specifications contained hereon and to the entire satisfaction of...
	E. All dimensions and measurements shall be verified at the jobsite before fabrication and/or installation of the equipment.
	F. Contractor shall visit the site and become familiar with the project before bidding.

	1.2 DEFINITIONS
	A. Exposed, Interior Installations:  Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.
	B. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants. Examples include above ceilings and chases.

	1.3 SUBMITTALS
	A. See specification section 00 13 30, “Submittal Procedures”.
	B. Welding certificates.

	1.4 WORKMANSHIP
	A. All work to be performed by qualified personnel normally engaged in the respective line of work.
	B. Perform all work in a manner not to disturb the normal operation of the building.
	C. Coordinate all work with the owner's representative.
	D. The mechanical contractor is responsible for performing all work acceptable to the owner's representative.

	1.5 PROJECT/SITE CONDITIONS
	A. Examine the site, verify dimensions and locations against the drawings, and inform self of conditions under which work is to be done before submitting proposal. No allowance will be made for extra expense on account of error.
	B. Information shown relative to existing locations is based upon available records and data but shall be regarded as approximate only. Make minor deviations found necessary to conform with actual locations and conditions without extra cost.
	C. Install work in locations shown on drawings, unless prevented by project conditions.
	D. Prepare drawings showing proposed rearrangement of work to meet project conditions, including changes to work specified in other sections. Obtain permission of Owner/Engineer before proceeding.

	1.6 QUALITY ASSURANCE
	A. Steel Pipe Welding:  Qualify processes and operators shall be in accordance with the following:
	1. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	B. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes ar...
	C. Reference Building Codes and Standards:
	1. IBC – 2018 International Building Code
	2. UMC – 2018 Uniform Mechanical Code
	3. UPC – 2018 Uniform Plumbing Code
	4. IFC – 2018 International Fire Code
	5. IECC – 2018 International Energy Conservation Code
	6. NFPA – National Fire Protection Association
	7. NEC – National Electrical Code
	8. Nevada State Regulatory Agencies
	9. ANSI – American National Standards Institute
	10. SMACNA – Sheet Metal and Air Conditioning Contractors National Association
	11. ASME – American Society of Mechanical Engineers
	12. UL – Underwriters Laboratory
	13. ASHRAE Handbooks
	14. ASHRAE Standards
	15. SMACNA Duct Construction Standards
	16. ASPE Data Books
	17. ASME CSD-1 - 2018



	PART 2 -  NOT USED
	PART 3 -  EXECUTION
	3.1 MECHANICAL DEMOLITION
	A. coordinate with the owner prior to the beginning of demolition work of equipment and material that the owner will salvage.
	B. Disconnect, demolish, and remove mechanical systems, equipment, and components indicated to be removed.
	1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or compatible piping material.
	3. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
	4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.

	C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.

	3.2 PRODUCT HANDLING
	A. Protection:  use all means necessary to protect the materials of this section before, during, and after installation and to protect the materials and work of the other trades.
	B. Replacements:  in the event of damage, immediately make all repairs and replacements necessary to the approval of the engineer and at no additional cost to the owner.

	3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel, and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of components. Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.4 CARE AND CLEANING
	A. Replace broken, damaged, or otherwise defective parts, materials, and work. Leave the entire work in a condition satisfactory to the architect and owner. At completion, carefully clean and adjust equipment, fixtures, and trim which are installed as...
	B. Drain and flush piping to remove grease and foreign matter.
	C. Clean out and remove surplus materials and debris resulting from the work, including surplus excavated material.



	23 05 13 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small, and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shippe...

	1.2 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 4,500 feet above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor: 1.15.
	D. Multispeed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Rotor: Random-wound, squirrel cage.
	F. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	G. Temperature Rise: Match insulation rating.
	H. Insulation:  Class F.
	I. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	J. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection requirements for controller with required motor leads. Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.


	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-protection device shall automatically reset when...

	2.6 ELECTRONICALLY COMMUTATED MOTORS (ECM)
	A. Electronically commutated motors (ECM), shall be permanently lubricated with heavy-duty ball bearings to match load.
	B. Internal motor circuitry shall convert AC power supplied to the fan to DC power to operate the motor.
	C. Motor shall be speed controllable down to 20% full speed.
	D. Motor speed shall be controlled by either a potentiometer dial mounted on the motor or by a 0-10 VDC signal
	E. Motor shall be a minimum of 85% efficient at all speeds.


	PART 3 -  EXECUTION (Not Applicable)

	23 05 17 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Sleeves.


	1.2 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements
	B. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron wall pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-steel wall pipes: ASTM A53/A53M, Schedule 40, with plain ends and welded steel collar: zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. PVC Pipe Sleeves: ASTM D1785, Schedule 40.
	E. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.


	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.
	C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
	1. 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.

	2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. 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.

	E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with fire- and smo...

	3.2 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair leaks and retest until no leaks exist.

	B. Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.3 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls above Grade:
	a. Piping Smaller Than NPS 6: Cast-iron pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller Than NPS 6 Steel pipe 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. Piping Smaller Than NPS 6 Steel pipe 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. Piping Smaller Than NPS 6: Steel pipe sleeves.

	5. Interior Partitions:
	a. Piping Smaller Than NPS 6 Steel pipe sleeves.





	23 05 18 - ESCUTCHEONS FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.


	1.2 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements.
	B. Product Data: For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 ESCUTCHEONS
	A. One-Piece, Cast-Brass Type: With polished, chrome-plated, and rough-brass finish and setscrew fastener.
	B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
	B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated finish.
	c. Insulated Piping: One-piece, stamped-steel type.
	d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type.
	f. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	g. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, stamped-steel type.
	h. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	i. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type.
	j. Bare Piping in Equipment Rooms: One-piece, cast-brass type with polished, chrome-plated finish.
	k. Bare Piping in Equipment Rooms: One-piece, stamped-steel type.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	23 05 19 - METERS AND GAUGES FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pressure gauges, dial type.
	2. Gauge attachments.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Piping Specialties" for steam and condensate meters.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	B. Product Data Submittals: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of meter.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gauges to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PRESSURE GAUGES, DIAL TYPE
	A. Pressure Gauges, Dial Type - Direct Mounted, Metal Case:
	1. Provide a product by the following manufacturers:
	a. Ashcroft.
	b. Weiss.
	c. Ametek.
	d. Or approved equal.

	3. Case: Sealed type(s); cast aluminum or drawn steel 6-inch nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube.
	5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanent scale markings graduated in psi
	8. Pointer: Dark-colored metal.
	9. Window: Glass
	10. Ring: Stainless steel.
	11. Accuracy: Grade A, plus or minus 1 percent of middle half of span.


	2.2 GAUGE ATTACHMENTS
	A. Siphons: Loop-shaped section of stainless-steel pipe with NPS 1/4 or NPS 1/2 pipe threads.
	B. Valves: stainless steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at the most readable position.
	B. Install valve and syphon fitting in piping for each pressure gauge for steam.
	C. Install pressure gauges in the following locations:
	1. Inlet and outlet sides of pressure-reducing valve.


	3.2 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gauges to proper angle for best visibility.

	3.3 PRESSURE-GAUGE SCHEDULE
	A. Pressure gauges at discharge of each pressure-reducing valve are to be the following:
	1. Sealed direct mounted, metal case with siphon loop.


	3.4 PRESSURE-GAUGE SCALE-RANGE SCHEDULE
	A. Scale Range for Chilled-Water Piping:
	B. Scale Range for Steam Piping:
	1. 0 to 30 psi




	23 05 23.12 - BALL VALVES FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of valve.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	3. ASME B16.18 for solder-joint connections.
	4. ASME B31.1 for power piping valves.
	5. ASME B31.9 for building services piping valves.

	C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	D. Refer to HVAC valve schedule articles for applications of valves.
	E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	F. Valve Sizes: Same as upstream piping unless otherwise indicated.
	G. Valve Actuator Types:
	1. Handlever: For quarter-turn valves smaller than NPS 4.

	H. Valves in Insulated Piping:
	1. Include 2-inch stem extensions.
	2. Extended operating handle of nonthermal-conductive material, and protective sleeves that allow operation of valves without breaking the vapor seals or disturbing insulation.
	3. Memory stops that are fully adjustable after insulation is applied.


	2.2 BRONZE BALL VALVES
	A. Two-Piece Bronze Ball Valves with Full Port and Stainless-Steel Trim:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Crane; Crane Energy Flow Solutions.
	b. Hammond Valve.
	c. NIBCO INC.
	d. Red-White Valve Corporation.
	e. Watts; a Watts Water Technologies company.

	2. Description:
	a. Standard: MSS SP-110.
	b. SWP Rating: 150 psig.
	c. CWP Rating: 600 psig.
	d. Body Design: Two piece.
	e. Body Material: Bronze.
	f. Ends: Threaded.
	g. Seats: PTFE.
	h. Stem: Stainless steel.
	i. Ball: Stainless steel, vented.
	j. Port: Full.
	k. Dezincification resistant.




	PART 3 -  EXECUTION
	3.1 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.

	3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	B. Select valves with the following end connections:
	1. For Copper Tubing, NPS 2-1/2 and Smaller: Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Steel Piping, NPS 2-1/2 and Smaller: Threaded ends.


	3.3 MAKEUP WATER SCHEDULE
	A. Pipe NPS 2-1/2 and Smaller:  Two-piece, full port, brass, or bronze with stainless-steel trim.
	1. Valves may be provided with solder-joint ends instead of threaded ends.




	23 05 23.15 - GATE VALVES FOR HVAC PIPINGG
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Iron gate valves.
	2. Chainwheels.


	1.2 ACTION SUBMITTALS
	A. Product data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.1 for flanges on iron valves.
	3. ASME B16.5 for flanges on metric standard piping.
	4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	5. ASME B16.34 for flanged, threaded, and welding ends.
	6. ASME B31.9 for building services piping valves.

	B. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes: Same as upstream piping unless otherwise indicated.
	D. RS Valves in Insulated Piping: With 2-inch stem extensions.
	E. Valve Bypass and Drain Connections: MSS SP-45.

	2.2 IRON GATE VALVES
	A. Iron Gate Valves, OS&Y, Class 125:
	1. Provide a product that meets the requirement of this specification by one of the following manufacturers:
	a. Nibco
	b. Milwaukee Valve
	c. Jomar
	d. Or approved equal

	2. Description:
	a. Standard: MSS SP-70, Type I.
	b. NPS 2-1/2 to NPS 12, CWP Rating: 125 psig.
	c. Body Material: ASTM A126, gray iron with bolted bonnet.
	d. Ends: Flanged.
	e. Trim: Bronze.
	f. Disc: Solid wedge.
	g. Packing and Gasket: Asbestos free.



	2.3 CHAINWHEELS
	A. Chainwheels shall be manufactured by the valve manufacturer.
	B. Description: Valve actuation assembly with sprocket rim, chain guides, chain, and attachment brackets for mounting chainwheels directly to handwheels.
	1. Sprocket Rim with Chain Guides: Ductile iron, of type and size required for valve.
	2. Chain: Hot-dip galvanized steel, of size required to fit sprocket rim.



	PART 3 -  EXECUTION
	3.1 INSTALLATION OF VALVES
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Provide support of piping adjacent to valves such that no force is imposed upon valves.
	C. Locate valves for easy access and where not blocked by equipment, other piping, or building components.
	D. Install valves so that stems are horizontal or slope upward from centerline of pipe.
	E. Install valves in position that does not project into aisles or block access to other equipment.
	F. Install valves in position to allow full stem and manual operator movement.
	G. Verify that joints of each valve have been properly installed and sealed to ensure that there is no leakage or damage.
	H. Install chainwheels on manual operators for gate valves NPS 3 and larger and more than 96 inches above floor. Extend chains to 60 inches above finished floor.
	I. Install valve tags. Comply with requirements in Section 23 05 53 "Identification for HVAC Piping and Equipment" for valve tags and schedules.
	J. Adjust or replace valve packing after piping systems have been tested and put into service, but before final adjusting and balancing. Replace valves if persistent leaking occurs.

	3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service: Gate valves.

	B. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:
	1. For Steel Piping, NPS 2 and Smaller: Threaded ends.
	2. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends, except where threaded valve-end option is indicated in valve schedules.
	3. For Steel Piping, NPS 5 and Larger: Flanged ends.


	3.3 LOW-PRESSURE STEAM VALVE SCHEDULE - 15 PSIG OR LESS
	A. Pipe NPS 2 and Larger: Iron gate valves, OS&Y, Class 125.

	3.4 STEAM-CONDENSATE VALVE SCHEDULE
	A. Pipe NPS 2 and Larger: Iron gate valves, OS&Y, Class 125.



	23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Thermal-hanger shield inserts.
	4. Fastener systems.
	5. Equipment supports.


	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 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.
	3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.


	1.3 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements.
	B. Product Data: For each type of product indicated.
	C. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Equipment supports.

	D. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified State of Nevada Professional engineer responsible for their preparation.

	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
	3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon 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.


	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. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	B. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig ASTM C 552 or Type II cellular glass with 100-psig minimum compressive strength.
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.5 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.6 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	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. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	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.

	C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	D. 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 fa...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	G. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	H. Install lateral bracing with pipe hangers and supports to prevent swaying.
	I. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install co...
	J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	L. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	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. 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.

	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 5 and NPS 6: 18 inches long and 0.06 inch thick.
	d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
	e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

	5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.
	6. 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.
	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 inch.

	3.5 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	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 09 90 00 – “Painting and Coatings."
	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. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. For black steel piping, provide and install 2-layers of 10 mil, PVC tape around piping at all supports.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
	6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction might occur.
	9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.

	K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	L. 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.

	M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23): For structural shapes.
	7. 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:
	a. Light (MSS Type 31): 750 lb.
	b. Medium (MSS Type 32): 1500 lb.
	c. Heavy (MSS Type 33): 3000 lb.

	8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

	N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
	2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.
	3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.

	P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners instead of building attachments where required in concrete construction.



	23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR HVAC
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Seismic bracing for mechanical systems (equipment, ductwork, piping, and conduit) shall comply with all applicable requirements of the 2018 International Building Code (IBC) including all applicable provisions of the American Society of Civil Engin...
	B. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):
	1. International Seismic Application Technology (ISAT) Design Manual
	2. Mason Industries Seismic Restraint Design Manual
	3. Kinetics Noise Control Seismic Design Manual
	4. Vibro-Acoustics Seismic Design Manual

	C. A complete bound copy of the applicable design manual shall be provided to the Owner at the beginning of the construction period for use/reference during the course of the project.
	D. Component Importance Factors (Ip) for all mechanical equipment, ductwork, piping, and conduit shall be determined and assigned in accordance with ASCE Standard 7-16 Section 13.1.3.

	1.2 SUBMITTALS
	A. The Contractor shall provide the required number of seismic shop drawing submittal sets for review and approval by the Owner. Submittals shall include a comprehensive set of shop drawings clearly depicting the seismic bracing requirements for all m...
	B. Submittals shall be fully coordinated with the structural drawings and shall include all applicable structural attachment details. Seismic bracing shop drawings shall include all vertical support anchorage loads and all seismic bracing anchorage lo...
	C. Seismic shop drawing submittals will be reviewed by both the mechanical engineer and the structural engineer.

	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. An authorized representative of the seismic bracing system manufacturer shall visit the job site during the construction period to confirm that the seismic bracing installation complies with the shop drawings, with all applicable code requirements,...
	D. A written report shall be issued within one week of each site visit summarizing the observations made during the site visit and listing all required corrective actions and/or deficiencies.
	E. Site visits shall be coordinated with the Owner and shall be scheduled in writing a minimum of two weeks prior to the proposed site visit date.
	F. After all equipment installation is complete and all seismic bracing has been verified, the authorized representative that conducted the field verification shall issue a letter certifying that the installation is complete and that the installation ...

	1.5 SPECIAL INSPECTION
	A. Special inspections will be arranged and paid for by the Owner when and if required by 2018 IBC Section 1704. When special inspection is required for a particular system or item of equipment the Contractor shall be available on site during each spe...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Wind-Restraint Loading:
	1. Basic Wind Speed: 140 mph.
	2. Building Classification Category:  III.
	3. Minimum 10 lb./sq. ft. multiplied by maximum area of HVAC component projected on vertical plane normal to wind direction, and 45 degrees either side of normal.

	B. Seismic-Restraint Loading:
	1. Site Class as Defined in the IBC:  D.
	2. Assigned Seismic Risk as Defined in the IBC:  III.
	a. Component Importance Factor: 1.0.
	b. Component Response Modification Factor:  6.0 for air-side units and ducts of sheet metal; wet-side components: 2.5.
	c. Component Amplification Factor:  2.5 for air-side components and 1.0 for wet-side components.

	3. Design Spectral Response Acceleration Parameter at Short Periods (0.2 Second): 1.610g.
	4. Design Spectral Response Acceleration Parameter at 1-Second Period: 0.565g.


	2.2 SEISMIC RESTRAINTS
	A. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):
	1. International Seismic Application Technology (ISAT) Design Manual
	2. Mason Industries Seismic Restraint Design Manual
	3. Kinetics Noise Control Seismic Design Manual
	4. Vibro-Acoustics Seismic Design Manual



	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength is adequate to carry present and future static and seismic loads within specified loading limits.

	3.2 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Installation of vibration isolators must not cause any change of position of equipment, piping, or ductwork resulting in stresses or misalignment.
	B. Comply with requirements in Section 07 72 00 "Roof Accessories" for installation of roof curbs, equipment supports, and roof penetrations.
	C. Equipment Restraints:
	1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers as close as possible to vibration isolators and bolt to equipment base and supporting structure.
	2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 0.125 inch.
	3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	4. All equipment shall be anchored to concrete bases.

	D. Piping Restraints:
	1. Comply with requirements in MSS SP-127.
	2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet o.c.
	3. Brace a change of direction longer than 12 feet.

	E. Install cables so they do not bend across edges of adjacent equipment or building structure.
	F. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	G. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	H. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	I. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	J. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors. Do not damage existing reinforcing or embedded items during coring or drilling. Notify the structural engineer if reinforcing steel or other embedd...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Set anchors to manufacturer's recommended torque, using a torque wrench.
	5. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.3 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained component (unless post-connection testing has been approved), and with at least seven days' advance notice.
	3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary load-spreading members.
	4. Test to 90 percent of rated proof load of device.
	5. Measure isolator restraint clearance.
	6. Measure isolator deflection.
	7. Verify snubber minimum clearances.

	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust isolators after piping system is at operating weight.
	B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.



	23 05 53 - IDENTIFICATION FOR HVAC PIPING & EQUIPMENT
	SECTION 23 05 53 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve Tags
	5. Ceiling markers


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment (Indoor equipment only):
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brimar Industries, Inc.
	b. Craftmark Pipe Markers.
	c. LEM Products Inc.
	d. Marking Services, Inc.

	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-thick and having predrilled holes for attachment hardware.
	3. Letter Color:  White.
	4. Background Color:  Black.
	5. Maximum Temperature: Able to withstand temperatures up to 160 deg F
	6. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch
	7. 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 to ...
	8. Fasteners: Stainless-steel rivets.

	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 Specific...

	2.2 WARNING SIGNS AND LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services, Inc.

	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-thick, and having predrilled holes for attachment hardware.
	C. Letter Color:  White.
	D. Background Color:  Red.
	E. Maximum Temperature: Able to withstand temperatures up to 160 deg F
	F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch
	G. 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 to ...
	H. Fasteners: Stainless-steel rivets.
	I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 PIPE LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services Inc.

	B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	E. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.
	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:  Size letters according to ASME A13.1 for piping.


	2.4 VALVE TAGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services Inc.

	B. Material and Thickness: 2-inch diameter, 20-gauge thick brass, and having predrilled hole.
	C. Top row shall indicate system connected to
	D. Bottom row shall be a unique number
	E. Provide owner with a schedule of valve numbers and locations of valves.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surface 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. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.
	C. Equipment label Schedule:
	1. Indoor Equipment: Plastic Tags


	3.3 PIPE LABEL INSTALLATION
	A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	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 and on both sides of 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.

	B. Pipe Label Color Schedule:
	1. Low Pressure Steam Piping:  Black letters on Yellow Background
	2. Steam Condensate Piping:  White letters on Green Background
	3. Make-up Water Piping:  White letters on Blue Background
	END OF SECTION 23 05 53




	23 07 19 - HVAC PIPING INSULATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulation for HVAC piping systems.
	1. Steam piping – indoors.
	2. Steam Condensate Return Piping – indoors.
	3. Makeup Water Piping – indoors.


	1.2 RELATED SECTIONS:
	A. Section 23 07 14 – Duct insulation.

	1.3 ACTION SUBMITTALS
	A. See Section 01 33 00 for submittal requirements.
	B. Product Data: For each type of product indicated.
	C. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties.
	6. Detail application of field-applied jackets.
	7. Detail application at linkages of control devices.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Surface Burning Characteristic: For insulation and related materials, as determined by testing identical products according to ASTM E84, by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label insultation and...
	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. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	B. Products that come into contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested in accordance with ASTM C871.
	C. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in accordance with ASTM C795.
	D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	E. Fiberglass, Preformed Pipe Insulation:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway Company.
	b. Knauf Insulation.
	c. Owens Corning.

	2. Type I, 850 deg F Materials: Glass fibers bonded with a thermosetting resin. Comply with ASTM C547, Type I Grade A, with factory-applied ASJ-SSL.
	3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.


	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. Fiberglass Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. For indoor applications, adhesive shall have a VOC content shall content of 80 g/L or less when calculated according to 40 CFR, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”

	C. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding insulation jacket lap seams and joints.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. For indoor applications, adhesive shall have a VOC content shall content of 50 g/L or less when calculated according to 40 CFR, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”

	D. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Corning Corporation.
	b. Johns Manville; a Berkshire Hathaway Company
	c. P.I.C Plastics, Inc.
	d. Speedline Corporation.

	2. For indoor applications, adhesive shall have a VOC content shall content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”


	2.3 MASTICS
	A. For indoor applications, use mastics that have a VOC content of 50g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	B. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.
	d. Knauf Insulation.

	2. Water-Vapor Permeance: ASTM F1249, 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 y volume and 66 percent by weight.
	5. Color: White.


	2.4 SEALANTS
	A. Joint Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Permanently flexible, elastomeric sealant.
	a. Service Temperature Range: Minus 100 to plus 300 deg F
	b. Color: White or gray.
	c. 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).
	d. Sealants shall comply with the testing and product re product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”


	B. FSK and Metal Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	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: Aluminum.
	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).
	7. Sealants shall comply with the testing and product requirements of the California Department of Health Services “Standard Proactive of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”.

	C. ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.

	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.
	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).
	7. Sealants shall comply with the testing and product requirements of the California Department of Health Services “Standard Proactive of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”.


	2.5 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 C1136, Type I.
	2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C1136, Type I.
	3. PVDC Jacket for indoor Applications: 4-mil-thick, white PVDC biaxially oriented barrier file with a permeance at 0.02 perm when tested according to ASTM E96/E96M and with a flame-spread index of 5 and a smoke-developed index of 20 when tested accor...
	4. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to ASTM E96/E96M, Procedure A, and complying with NFPA 90A and NFPA 90B.


	2.6 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C921, Type I, unless otherwise indicated.
	B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, 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. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway Company.
	b. P.I.C. Plastics, Inc.
	c. Proto Corporation.
	d. Speedline Corporation.

	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.


	C. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products
	b. ITW Insulation Systems, Illinois Tool Works, Inc.
	c. RPR Products, Inc.

	2. Sheet and roll stock ready for shop or field sizing.
	3. Finish and thickness are indicated in field-applied jacket schedules.
	4. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene and kraft paper.
	5. Factory-Fabricated Fitting Covers:
	a. Same material, finish, and thickness as jacket.
	1) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	2) Tee covers.
	3) Flange and union covers.
	4) End caps.
	5) Beveled collars.
	6) Valve covers.
	7) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.




	2.7 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. Avery Dennison Corporation, Specialty Tapes Division.
	b. Compac Corporation.
	c. Ideal Tape Co., Inc. an American Biltrite Company.
	d. Knauf Insulation.
	e. Venture Tape.
	f. P.I.C. Plastics,

	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. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. Compac Corporation.
	b. Ideal Tape Co., Inc. an American Biltrite Company.
	c. Venture Tape.



	2.8 SECUREMENTS
	A. Aluminum Bands: Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch with wing seal or closed seal.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ITW Insulation Systems, Illinois Tool Works, Inc.
	b. RPR Products, Inc.


	B. Staples: Outward-clinching insulation staples, nominal 3/4 inch-wide, stainless steel or Monel.
	C. Wire: 0.080-inch nickel-copper alloy.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. C & F Wire.



	2.9 INSULATION COVERS
	A. Subject to compliance with requirements.  Provide one of the following:
	1. LIT Industries
	2. Insultech
	3. Thermal Energy Products

	B. Interior Fabric: Silicone or Teflon coated fiberglass cloth. Temperature rating –80  F to 500 F
	C. Insulation Filler/Properties: One (1”) inch thick high density needled fiberglass mat insulation.  maximum temperature Rating to 299 F.
	D. Exterior Fabric/Properties: Silicone or Teflon coated fiberglass cloth. Temperature rating 0 F to 299 F
	E. Securement:  Stainless steel buckles lacing hardware and strap assembly
	F. Sewing Thread: Kevlar
	G. Identification Tag: All insulation covers assemblies shall be labeled with a 1.50” x 3.5” aluminum tag with raised imprinted lettering. The tagging systems will facilitate installation and reinstallation of all blankets and enable us to provide rep...


	PART 3 -  EXECUTION
	3.1 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.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required for each item of pipe system, as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in ether wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. 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 attached to structure with vapor-barrier mastic.
	3. Install insert materials and 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.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. 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, in accordance with 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.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its normal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. 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 in similar fashion to butt joints.
	P. 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.


	3.3 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 i...
	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 078400 "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 078400 "Firestopping."


	3.4 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 below.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as that of adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with adhesive. Fill joints, s...
	3. Insulate tee fittings with preformed fitting insulation of same material and thickness as that 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 adh...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe insul...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	7. 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 reinforcing mesh. Trowel...
	8. 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 a...
	9. 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 t...
	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 that of adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union at least 2 times the insulation thickness over adjacent pipe insulation on each side of flange or union. Secure flange cover in place with...
	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 over...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.5 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples at 6-inches o.c.
	4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of cellular-glass block insulation of same thickness as that of pipe insulation. Where voids are difficult to f...
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered or routed sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of cellular-glass insulation to valve body.
	2. 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.


	3.6 INSTALLATION OF FIBERGLASS PREFORMED PIPE INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched staples at 6-inches o.c.
	4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with fiberglass blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as that of straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available.
	2. When prefabricated sections are not available, install fabricated sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.7 INSTALLATION OF FIELD-APPLIED JACKETS
	A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications. Seal with manufacturer’s recommended adhesive. directly over bare insulation or insulation with factory-applied jackets.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under the lap and the finish bead along seam and joint edge.
	2. 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 the insulation manufacturer. Secure jac...


	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and inspections.
	1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation. Extent of inspection shall be limited to three locations of straight pi...

	C. 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.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.10 INDOOR PIPING INSULATION SCHEDULE
	A. Steam piping insulation shall be the following:
	1. Fiberglass: larger than 4-inch – 3” thick.
	2. Fiberglas: 4-inch and smaller – 2 ½” thick

	B. Steam Condensate Return piping insulation shall be the following:
	1. Fiberglass: 1½-inch and larger – 2” thick.
	2. Fiberglas: smaller than 1½-inch – 1½” thick

	C. Make-up water insulation shall be the following:
	1. Fiberglass: All – 1/2” thick.


	3.11 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. Piping Elbows and Fittings, Concealed:
	1. PVC Jacket.


	3.12 PIPING COMPONENT INSULATION
	A. Piping components to be insulated with removeable insulation covers include the following:
	1. All strainers.
	2. All triple duty valves.
	3. All suction diffusers.
	4. All control valve bodies.
	5. Valves greater than 2”.
	6. Pipe blind flange.




	23 09 00 - DIRECT DIGITAL CONTROL SYSTEMS 
	23 11 16 - MAKE-UP WATER PIPING
	SECTION 23 11 16 – MAKE-UP WATER PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes aboveground make-up water pipes, tubes, and fittings inside buildings.

	1.2 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.3 INFORMATIONAL SUBMITTALS
	A. System purging and disinfecting activities report.
	B. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. Plastic piping components shall be marked with "NSF-pw."

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
	C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
	E. 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.


	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.
	E. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	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.

	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. HART Industrial Unions, LLC.
	b. Watts.
	c. Wilkins.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Pressure Rating:  150 psig.
	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. Watts.
	b. Wilkins.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Factory-fabricated, bolted, companion-flange assembly.
	4. Pressure Rating:  150 psig.
	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. Grinnell Mechanical Products.
	b. Precision Plumbing Products.
	c. 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 make-up water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install p...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and AWWA M41.
	D. Install shutoff valve immediately upstream of each dielectric fitting.
	E. Install make-up water piping level and plumb.
	F. Install seismic restraints on piping.
	G. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	H. 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.
	I. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	J. Install piping to permit valve servicing.
	K. 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.
	L. Install piping free of sags and bends.
	M. Install fittings for changes in direction and branch connections.
	N. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

	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. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" chapter.
	E. 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."
	F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools recommended by fitting manufacturer.
	G. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for make-up water service. Join flanges with gasket and bolts according to ASME B31.9.
	H. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Make-up 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 Make-up Water Piping NPS 2 and Smaller: Plastic-to-metal transition fittings or unions.

	3.4 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 or nipples.
	C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.
	D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Section 23 05 48 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Section 230529 "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.

	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
	4. NPS 2-1/2: 108 inches with 1/2-inch rod.
	5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
	6. NPS 6: 10 feet with 5/8-inch rod.
	7. NPS 8: 10 feet with 3/4-inch rod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Install supports for vertical steel piping every 15 feet.
	H. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

	3.7 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 22 05 53 "Identification for Plumbing Piping and Equipment."
	B. Label pressure piping with system operating pressure.

	3.8 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 make-up water piping. Check components to determine that they are not air bound and that piping is full of water.
	b. 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.
	c. Leave new, altered, extended, or replaced make-up water piping uncovered and unconcealed until it has been tested and approved. Expose work that was covered or concealed before it was tested.
	d. 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 constitute ...
	e. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	f. Prepare reports for tests and for corrective action required.


	B. Make-up water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.9 CLEANING
	A. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	C. Clean interior of make-up water piping system. Remove dirt and debris as work progresses.

	3.10 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Aboveground make-up water piping, NPS 1-1/2 and smaller, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and soldered joints.

	E. Aboveground make-up water piping, NPS 2 to NPS 4, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed joints
	END OF SECTION 23 11 16




	23 11 17 - DRAIN PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes equipment drain pipes, tubes, and fittings inside buildings.

	1.2 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type M water tube, drawn temper.
	B. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	C. 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.


	2.3 PIPING JOINING MATERIALS
	A. Solder Filler Metals: ASTM B 32, lead-free alloys.
	B. Flux: ASTM B 813, water flushable.
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	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.

	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. HART Industrial Unions, LLC.
	b. Watts.
	c. Wilkins.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Pressure Rating:  150 psig.
	4. End Connections: Solder-joint copper alloy and threaded ferrous.



	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. Install ...
	B. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	E. 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.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	I. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	J. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	K. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 23 05 18 "Escutcheons for HVAC Piping."

	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. 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."
	D. Joint Construction for Solvent-Cemented Plastic Piping: 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. Apply primer.
	2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
	3. PVC Piping: Join according to ASTM D 2855.

	E. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 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.

	3.4 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 or nipples.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Section 22 05 48 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Section 22 05 29 "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.

	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

	3.7 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. 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.
	b. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	c. Prepare reports for tests and for corrective action required.


	B. Prepare test and inspection reports.

	3.8 CLEANING
	A. Clean and flush piping of all debris, use a filter at the end of discharge so debris do not go into drains.

	3.9 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Equipment drain for mechanical equipment shall have a trap per manufacturer’s instructions and be the following:
	1. Hard copper tube, ASTM B 88, Type M; wrought copper, solder-joint fittings, and soldered joints.
	END OF SECTION 23 11 17




	23 22 13 - STEAM AND CONDENSATE PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Steel pipe and fittings.
	2. Joining materials.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Heating Piping Specialties" for strainers, flash tanks, special-duty valves, steam traps, thermostatic air vents and vacuum breakers, and steam and condensate meters.


	1.2 QUALITY ASSURANCE
	A. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," or materials, products, and installation.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressures and temperatures unless otherwise indicated:
	1. LP Steam Piping: 15 psig.
	2. Condensate Piping: 15 psig at 250 deg F.
	3. Makeup-Water Piping: 80 psig at 150 deg F
	4. Drain Piping: Equal to pressure of the piping system to which it is attached.
	5. Air-Vent and Vacuum-Breaker Piping: Equal to pressure of the piping system to which it is attached.
	6. Safety-Valve-Inlet and -Outlet Piping: Equal to pressure of the piping system to which it is attached.


	2.2 STEEL PIPE AND FITTINGS
	A. Steel Pipe: ASTM A53/A53M, black steel, plain ends, welded and seamless, Grade B, and Schedule as indicated in piping applications articles.
	B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125, 150, and 300 as indicated in piping applications articles.
	C. Malleable-Iron Threaded Fittings: ASME B16.3; Classes 150 and 300 as indicated in piping applications articles.
	D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in piping applications articles.
	E. Cast-Iron Threaded Flanges and Flanged Fittings: ASME B16.1, Classes 125 and 250 as indicated in piping applications articles; raised ground face, and bolt holes spot faced.

	2.3 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless otherwise indicated.
	a. Full-Face Type: For flat-face flanges.
	b. Narrow-Face Type: For raised-face flanges.


	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 LP STEAM PIPING APPLICATIONS
	A. LP Steam Piping: Schedule 40, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and threaded joints.
	B. Condensate Piping above Grade: Schedule 80, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and threaded joints.

	3.2 ANCILLARY PIPING APPLICATIONS
	A. Safety-Valve-Inlet and -Outlet Piping: Same materials and joining methods as for piping specified for the service in which safety valve is installed.

	3.3 INSTALLATION OF PIPING
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless 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. Diagonal runs are prohibited unless otherwise indicated.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Install piping to allow application of insulation.
	I. Select system components with pressure rating equal to or greater than system operating pressure.
	J. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	K. Install drains, consisting of a tee fitting, NPS 3/4 full port-ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	L. Install steam supply piping at a minimum uniform grade of 0.2 percent downward in direction of steam flow.
	M. Install condensate return piping at a minimum uniform grade of 0.4 percent downward in direction of condensate flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side down.
	O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to top of main pipe.
	P. Install valves according to the following Sections or other Sections as needed:
	1. Section 23 05 23.15 "Gate Valves for HVAC Piping."

	Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	S. Install shutoff valve immediately upstream of each dielectric fitting.
	T. Comply with requirements in Section 23 05 53 "Identification for HVAC Piping and Equipment" for identifying piping.
	U. Install drip legs at low points and natural drainage points such as ends of mains, bottoms of risers, and ahead of pressure regulators, and control valves.
	1. On straight runs with no natural drainage points, install drip legs at intervals not exceeding 300 feet.
	2. Size drip legs same size as main. In steam mains NPS 6 and larger, drip leg size can be reduced, but to no less than NPS 4.

	V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	W. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 23 05 18 "Escutcheons for HVAC Piping."

	3.4 INSTALLATION OF STEAM AND CONDENSATE PIPING SPECIALTIES N
	A. Comply with requirements in Section 23 22 16 "Steam and Condensate Heating Piping Specialties" for installation requirements for strainers, flash tanks, special-duty valves, steam traps, thermostatic air vents and vacuum breakers, and steam and con...

	3.5 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic restraints in Section 23 05 48 "Vibration and Seismic Controls for HVAC."
	B. Comply with requirements in Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment" for installation of hangers, supports, and anchor devices.
	C. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.

	D. Install hangers for steel steam supply piping and steam condensate piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are ...
	E. Support horizontal piping within 12 inches of each fitting.
	F. Support vertical runs of steel steam supply piping and steel steam condensate piping to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.6 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. 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 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.

	D. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

	3.7 FIELD QUALITY CONTROL
	A. Prepare steam and condensate piping according to ASME B31.9, "Building Services Piping," and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush system with clean water. Clean strainers.
	4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.

	B. Perform the following tests and inspections:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stress due to...
	3. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components, and repeat hydrostatic test until there are no leaks.

	C. Prepare test and inspection reports.



	23 22 16 - STEAM AND CONDENSATE HEATING PIPING SPECIALTIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes the following piping specialties for steam and condensate piping:
	1. Strainers.
	2. Pressure-reducing valves.
	3. Steam traps.

	B. Related Requirements:
	1. Section 23 05 23.15 "Gate Valves for HVAC Piping" for specification and installation requirements for gate valves common to most piping systems.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Strainer.
	2. Steam trap.


	1.3 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.4 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressures and temperatures unless otherwise indicated:
	1. LP Steam Piping: 15 psig.
	2. Condensate Piping: 15 psig at 250 deg F.
	3. Makeup-Water Piping: 80 psig at 73 deg F
	4. Safety-Valve-Inlet and -Outlet Piping: Equal to pressure of the piping system to which it is attached.


	2.2 STRAINERS
	A. Y-Pattern Strainers, Cast Iron:
	1. Body: ASTM A126, Class B cast iron, with bolted cover and bottom drain connection.
	2. End Connections: Threaded ends for strainers NPS 2 and smaller; flanged ends for strainers NPS 2-1/2 and larger.
	3. Strainer Screen: Stainless steel, 40-mesh strainer or perforated stainless steel basket.
	4. Tapped blowoff plug.
	5. CWP Rating: 250-psig working steam pressure.


	2.3 PRESSURE-REDUCING VALVES
	1. Basis-of-Design product, subject to compliance with the specified product on the drawings, provide a product by the following manufacturers:
	a. Watson McDaniels
	b. Armstrong International
	c. Spirax Sarco
	d. Or approved equal

	B. Capacities and Characteristics:
	1. See drawings for capacities and characteristics.

	C. Size, Capacity, and Pressure Rating: Factory set for inlet and outlet pressures indicated.
	D. Description: Pilot-actuated diaphragm type, with adjustable pressure range and positive shutoff.
	E. Body: Cast iron.
	F. End Connections: Flanged connections for valves NPS 2-1/2 and larger.
	G. Trim: Hardened stainless steel.
	H. Head and Seat: Replaceable, main head stem guide fitted with flushing and pressure-arresting device cover over pilot diaphragm.
	I. Gaskets: Non-asbestos materials.

	2.4 STEAM TRAPS
	A. Float and Thermostatic Steam Traps, Cast Iron:
	1. Basis-of-Design product, subject to compliance with the specified product on the drawings, provide a product by the following manufacturers:
	a. Watson McDaniels
	b. Armstrong International
	c. Spirax Sarco
	d. Or approved equal

	2. Body and Bolted Cap: ASTM A126 cast iron.
	3. End Connections: Threaded.
	4. Float Mechanism: Replaceable, stainless steel.
	5. Seat: Hardened stainless steel.
	6. Trap Type: Balanced pressure.
	7. Thermostatic Bellows: Stainless steel or monel.
	8. Thermostatic air vent capable of withstanding 45 deg F of superheat and resisting water hammer without sustaining damage.
	9. Maximum Operating Pressure: 125 psig.



	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff duty valves at branch connections to steam supply mains, at steam supply connections to equipment, and at the outlet of steam traps.
	B. Install safety valves on pressure-reducing stations and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install safety-valve discharge piping, without valves, to nearest floor drain or as indicated on Drawings. Comply with ASME Boile...

	3.2 INSTALLATION OF PIPING
	A. Install piping to permit valve servicing.
	B. Install drains, consisting of a tee fitting, NPS 3/4 full-port ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	C. Install valves according to:
	1. Section 23 05 23.12 "Ball Valves for HVAC Piping."
	2. Section 23 05 23.14 "Check Valves for HVAC Piping."
	3. Section 23 05 23.15 "Gate Valves for HVAC Piping."

	D. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment and elsewhere as indicated.
	E. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	F. Install shutoff valve immediately upstream of each dielectric fitting.

	3.3 INSTALLATION OF PRESSURE-REDUCING VALVES
	A. Install pressure-reducing valves in accessible location for maintenance and inspection.
	B. Install gate valves on both sides of pressure-reducing valves.
	C. Install flanges on both sides of pressure-reducing valves having threaded- or flanged-end connections, respectively.
	D. Install flanges on the increaser and reducer on each side of the pressure-reducing valves.
	E. Install pressure gages on low-pressure and high-pressure side of pressure-reducing valves according to Section 230519 "Meters and Gages for HVAC Piping."

	3.4 INSTALLATION OF STEAM TRAPS
	A. Install steam traps in accessible locations as close as possible to connected equipment.
	B. Install full-port ball valve, strainer, and union upstream from trap; install union, check valve, and full-port ball valve downstream from trap unless otherwise indicated.



	23 53 13 - BOILER FEEDWATER TANKS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes packaged, factory-assembled, boiler feedwater pumps.

	1.2 DEFINITIONS
	A. NPSHR: Net-positive suction head required.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each unit.
	B. Warranty Information.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ASME Compliance:
	1. Fabricate and label unit receivers of boiler feedwater pumps according to ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels," Division 1.
	2. Safety valves and pressure vessels shall bear the appropriate ASME label.

	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.

	2.2 FEEDWATER UNITS
	A. Basis-of-Design product, subject to compliance with the product specified on the drawings. Provide a product by one of the following manufacturers:
	1. Cleaver Brooks
	2. Atlantic
	3. Or Approved Equal

	B. Description: Factory-assembled and -tested unit consisting of a receiver, feedwater pumps, controls, and the following features and accessories:
	1. Liquid-filled industrial thermometer graduated in Fahrenheit.
	2. Level gage glass with stops at top and bottom.
	3. Companion flanges.
	4. Pump, suction and discharge isolation valve, inlet strainer, discharge check valve, and liquid-filled pressure gage.
	5. Makeup Water Assembly: Float operated with integral valve; with inlet strainer and three-valve bypass.
	6. Feedwater Heater: Sparge tube, thermostat, and control valve.
	7. Factory-Installed Pipe, NPS 2-1/2 and Smaller: ASTM A53/A53M, Type S (seamless), Grade B; or ASTM A106/A106M, Type S, Grade B, Schedule 40 with threaded joints and fittings.
	a. Cast-Iron Threaded Fittings: ASME B16.4; Class 125.
	b. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150.
	c. Forged-Steel Fittings: ASME B16.11, Class 3000.
	d. Malleable-Iron Unions: ASME B16.39; Class 150.
	e. Forged-Steel Unions: MSS SP-83, Class 3000.

	8. Pump-discharge bypass with relief valve or orifice plate sized to provide continuous pump operation with boiler feedwater valve closed.
	9. Threaded connection and provision for chemical injection quill.

	C. Receiver:
	1. Material: Welded carbon steel.
	2. Finish: Primer.
	3. Mounting Arrangement: Floor mounted.
	4. Mounting Frame: Structural-steel stand to support receiver and pumps.
	5. Drain connection with valve.

	D. Horizontal Feedwater Pump: Base-mounted, single-stage, radially split-case-design centrifugal pump; rated for 175-psig minimum working pressure and a continuous water temperature of at least 225 deg F with the following features:
	1. Impeller: Stainless steel.
	2. Coupling: Close.
	3. Seals: Mechanical.
	4. Motor: Open dripproof enclosure. Comply with requirements in Section 230513 "Common Motor Requirements for HVAC Equipment."

	E. Control panel shall be unit mounted and factory wired and shall include the following:
	1. NEMA 250, Type 1 enclosure.
	2. Single-point field power interface to fused disconnect switch. Withstanding rating of disconnecting means shall protect equipment. Coordinate requirements with field electrical power source.
	a. Branch power circuit to each motor and to controls.

	3. NEMA-rated motor controller for each motor, and include a hand-off-auto switch and overcurrent protection.
	a. Alternating controls for multiple-pump units with intermittent operation as indicated by control sequence.

	4. Terminal blocks with numbered and color-coded wiring to match wiring diagram.
	5. Wiring outside of an enclosure in a raceway. Make connections to motor with liquid-tight conduit.
	6. Removable control mounting plate.
	7. Visual indication of status and alarm.
	8. Audible alarm and silence switch.
	9. Visual indication of elapsed run time, graduated in hours.
	10. Fused control-circuit transformer.

	F. Feedwater Single-Pump Control Sequence:
	1. Boiler water-level controller starts and stops pump to maintain boiler water-level set point.
	2. Visual indication of pump on and off status.
	3. Visual alarm indication of pump failure.

	G. Receiver Makeup Water Control Sequence:
	1. Mechanical float operates integral valve to maintain water-level set point.
	2. Visual and audible alarm indication of low receiver-water level.

	H. Control System Interface: Factory install hardware to enable remote monitoring.
	1. Hardwired Monitoring Points: On/off status for each pump, failure alarm for each pump, receiver low-water-level alarm

	I. Capacities and Characteristics:
	a. See drawings for capacities and characteristics.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Coordinate size and location of bases. Cast anchor-bolt inserts into concrete bases. Concrete, reinforcement, and formwork requirements are specified with concrete.
	B. Equipment Mounting:
	C. Install unit to permit access for maintenance.
	D. Support piping independent of equipment.
	E. Install parts and accessories shipped loose.
	F. Install control and electrical devices furnished with units that are not factory mounted.
	G. Install control and power wiring to field-mounted control and electrical devices furnished with units that are not factory installed.
	H. Protect units from corrosion.
	1. Before filling with water, protect by dry storage method recommended by manufacturer.
	2. After filled with water, protect by wet storage method recommended by manufacturer.

	I. Chemical Treatment: Quality of water in units shall be maintained by a professional water treatment organization that shall provide on-site supervision to maintain the required water quality during periods of storage, operating, standby, and test c...

	3.2 PIPING CONNECTIONS
	A. Comply with requirements for piping specified in Section 23 22 13 "Steam and Condensate Heating Piping" and Section 23 22 16 "Steam and Condensate Heating Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to boiler feedwater pumps, allow space for service and maintenance.
	C. Connect makeup water piping and cooling-water piping with reduced-pressure backflow preventers.
	D. Install overflow drain piping to nearest floor drain.
	E. Install piping from unit drain connections and extend to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation if required.
	F. Install vents and extend to outdoors; terminate with elbow turned down and an insect screen.
	G. Connect chemical treatment piping to each boiler feedwater pump unit chemical treatment connection with check valve and isolation valve.

	3.3 ELECTRICAL POWER CONNECTIONS
	A. Connect wiring according to electrical drawings and specifications.
	B. Ground equipment according to electrical drawings and specifications.

	3.4 CONTROLS CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring between boiler feedwater pump units and other equipment to interlock operation as required to provide a complete and functioning system.
	C. Connect control wiring between boiler feedwater pump unit control interface and control system to provide remote monitoring.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Inspect field-assembled components, equipment installation, and piping and electrical connections for compliance with manufacturer's written instructions.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Check bearing lubrication.
	4. Verify proper motor rotation.
	5. Startup service.
	6. Report results in writing.

	B. Boiler feedwater pump will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Adjust boiler water-level controls to properly stage unit.
	B. Set field-adjustable controls.

	3.7 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain boiler feedwater units.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Industrial Glass thermometers.
	2. Thermowells.
	3. Pressure gauges, dial type.
	4. Gauge attachments.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Piping Specialties" for steam and condensate meters.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	B. Product Data Submittals: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of meter.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gauges to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 INDUSTRIAL GLASS THERMOMETERS
	A. Thermometers, Liquid in Glass - Metal Case, Industrial Style:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Miljoco Corporation.
	b. Trerice, H. O. Co.
	c. Weiss Instruments, Inc.
	d. Weksler Glass Thermometer Corp.
	e. Standard: ASME B40.200.


	B. Case: Cast aluminum 7-inch nominal size unless otherwise indicated.
	C. Case Form: Adjustable angle unless otherwise indicated.
	D. Tube: Glass with magnifying lens and blue or red organic liquid, mercury free.
	E. Tube Background: Nonreflective aluminum with permanently etched scale markings graduated in deg F
	F. Window: Glass.
	G. Stem: Aluminum and of length to suit installation.
	a. Design for Thermowell Installation: Bare stem.
	2. Connector: 1-1/4 inches, with ASME B1.1 or ASME B1.20.1 screw threads to fit thermowell.
	3. Accuracy: Plus or minus 1 percent of span range or one scale division, to a maximum of 1.5 percent of span.


	2.2 THERMOWELLS
	A. Thermowells:
	1. Standard: ASME B40.200.
	2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
	3. Material for Use with Copper Tubing:  CNR or CUNI.
	4. Material for Use with Steel Piping:  CRES.
	5. Type: Stepped shank unless straight or tapered shank is indicated.
	6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
	7. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.
	8. Bore: Diameter required to match thermometer bulb or stem.
	9. Insertion Length: Length required to match thermometer bulb or stem.
	10. Lagging Extension: Include on thermowells for insulated piping and tubing.
	11. Bushings: For converting size of thermowell's internal screw thread to size of thermometer connection.

	B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

	2.3 PRESSURE GAUGES, DIAL TYPE
	A. Pressure Gauges, Dial Type - Direct Mounted, Metal Case:
	1. Provide a product by the following manufacturers:
	a. Ashcroft.
	b. Weiss.
	c. Ametek.
	d. Or approved equal.

	3. Case: Sealed type(s); cast aluminum or drawn steel 6-inch nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube.
	5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanent scale markings graduated in psi
	8. Pointer: Dark-colored metal.
	9. Window: Glass
	10. Ring: Stainless steel.
	11. Accuracy: Grade A, plus or minus 1 percent of middle half of span.


	2.4 GAUGE ATTACHMENTS
	A. Siphons: Loop-shaped section of stainless-steel pipe with NPS 1/4 or NPS 1/2 pipe threads.
	B. Valves: stainless steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at the most readable position.
	G. Install valve and siphon fitting in piping for each pressure gauge for steam.
	H. Install pressure gauges in the following locations:
	1. Inlet and outlet sides of pressure-reducing valve.


	3.2 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gauges to proper angle for best visibility.

	3.3 THERMOMETER SCHEDULE
	A. Thermometers where shown on the plans
	1. Industrial Liquid in Glass Thermometers


	3.4 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Steam Piping:
	1. 0 to 300 deg F


	3.5 PRESSURE-GAUGE SCHEDULE
	A. Pressure gauges where shown on the plans.
	1. Sealed direct mounted, metal case with siphon loop.


	3.6 PRESSURE-GAUGE SCALE-RANGE SCHEDULE
	A. Scale Range for Steam Piping:
	1. 0 to 30 psi
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	01 31 00 - PROJECT MANAGEMENT AND COORDINATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. Project meetings.
	2. Requests for Interpretation (RFIs).

	B. See Division 01 Section "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.

	1.2 DEFINITIONS
	A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents.

	1.3 SUBMITTALS
	A. No construction is to commence prior to approval of all submittals.

	1.4 COORDINATION
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate construction operations, included in different sections that de...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination. Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work. Such administra...
	1. Preparation of Contractor's Construction Schedule.
	2. Delivery and processing of submittals.
	3. Progress meetings.
	4. Preinstallation conferences.
	5. Project closeout activities.
	6. Startup and adjustment of systems.
	7. Project closeout activities.


	1.5 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting. Notify Owner and Engineer of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda. Distribute the agenda to all invited attendees.
	3. Minutes:  Record significant discussions and agreements achieved. Distribute the meeting minutes to everyone concerned, including Owner and Engineer, within three days of the meeting.

	B. Preconstruction Conference:  Schedule a preconstruction conference before starting construction, at a time convenient to Owner and Engineer, but no later than 15 days after execution of the Agreement. Hold the conference at Project site or another ...
	1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference. All participants at the conference shall ...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Procedures for processing field decisions and Change Orders.
	f. Procedures for RFIs.
	g. Procedures for testing and inspecting.
	h. Procedures for processing Applications for Payment.
	i. Distribution of the Contract Documents.
	j. Submittal procedures.
	k. Preparation of Record Documents.
	l. Use of the premises.
	m. Work restrictions.
	n. Owner's occupancy requirements.
	o. Construction waste management and recycling.
	p. Parking availability.
	q. Office, work, and storage areas.
	r. Equipment deliveries and priorities.
	s. Progress cleaning.
	t. Working hours.

	3. Minutes:  Record and distribute meeting minutes.

	C. Progress Meetings:  Conduct progress meetings at weekly intervals. Coordinate dates of meetings with preparation of payment requests.
	1. Attendees:  In addition to representatives of Owner and Engineer, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represe...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting. Review other items of significance that could affect progress. Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting. Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's Construction Schedule. Determine how construction behind sch...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Work hours.
	9) Hazards and risks.
	10) Progress cleaning.
	11) Quality and work standards.
	12) Status of correction of deficient items.
	13) Field observations.
	14) RFIs.
	15) Pending changes.


	3. Minutes:  Record the meeting minutes.
	4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present.
	a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized. Issue revised schedule concurrently with the report of each meeting.



	1.6 REQUESTS FOR INTERPRETATION (RFIs)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	1. RFIs shall originate with Contractor. RFIs submitted by entities other than Contractor will be returned with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	1. Project name.
	2. Date.
	3. Name of Contractor.
	4. Name of Engineer and Construction Manager.
	5. RFI number, numbered sequentially.
	6. Specification Section number and title and related paragraphs, as appropriate.
	7. Drawing number and detail references, as appropriate.
	8. Field dimensions and conditions, as appropriate.
	9. Contractor's suggested solution(s). If Contractor's solution(s) impact the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	10. Contractor's signature.
	11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, and other information necessary to fully describe items needing interpretation.

	C. Hard-Copy RFIs:  CSI Form 13.2A.
	1. Identify each page of attachments with the RFI number and sequential page number.

	D. Engineer's Action:  Engineer will review each RFI, determine action required, and return it. Allow seven working days for Engineer's response for each RFI. RFIs received after 1:00 p.m. will be considered as received the following working day.
	1. The following RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Engineer's actions on submittals.
	f. Incomplete RFIs or RFIs with numerous errors.

	2. Engineer's action may include a request for additional information, in which case Engineer's time for response will start again.

	E. On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response to affected parties. Review response and notify Engineer within seven days if Contractor disagrees with response.
	F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log weekly. Use CSI Log Form 13.2B.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 Construction
	A. Anytime a sub contactor is present at job site, the prime contractor shall be on site.


	END OF SECTION 01 31 00

	01 33 00 - SUBMITTAL PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. See Division 01 Section "Closeout Procedures" for submitting warranties.
	C. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.

	1.2 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Engineer’s responsive action.
	B. Informational Submittals:  Written information that does not require Engineer’s responsive action. Submittals may be rejected for not complying with requirements.

	1.3 COMMENCEMENT
	A. No construction shall start prior to approval of all submittals.

	1.4 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Engineer reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Electronic submittals shall be in Adobe PDF format.
	C.  Substituted items shall be submitted with manufacturer’s descriptive data and must show equality to item specified. Information on substituted items must be complete, including, but not limited to: design, construction materials, and construction ...
	D. Contractor has two chances (one submittal and one resubmittal) to substitute a piece of equipment from specified equipment. If piece of equipment is still unacceptable to engineer, contractor to provide specified equipment.
	E. Submit manufacturer’s descriptive data within ten (10) working days after award of the contract. Materials and fixtures shall not be ordered prior to submittal approval. Allow ten (10) working days after receipt of submittals in the engineer’s offi...
	F. Upon completion of the project, and prior to final acceptance payment, submit one (1) set of as-built drawings and three sets of operating and maintenance instructions (bound in 3-ring binders).
	G. Resubmittal Review:  Allow 10 working days for review of each resubmittal.
	H. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's review and approval markings and action taken by Engineer.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Engineer.
	d. Name and address of Contractor.
	e. Name and address of subcontractor.
	f. Name and address of supplier.
	g. Name of manufacturer.
	h. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 06 10 00.01). Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 06 10 00.01.A).

	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Other necessary identification.


	I. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents on submittals.
	J. Additional Copies:  Unless additional copies are required for final submittal, and unless Engineer observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will be marked with action taken and will be returned.

	K. Transmittal:  Package each submittal individually and appropriately for transmittal and handling. Transmit each submittal using a transmittal form. Engineer will return submittals, without review, received from sources other than Contractor.
	1. Transmittal Form:  Use AIA Document G810.

	L. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.

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


	PART 2 -  PRODUCTS
	2.1 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Manufacturer's catalog cuts.
	e. Wiring diagrams showing factory-installed wiring.
	f. Printed performance curves.
	g. Operational range diagrams.
	h. Compliance with specified referenced standards.
	i. Testing by recognized testing agency.

	4. Number of Copies:  Submit one electronic copy of Product Data. Engineer will mark up and return one electronic copy as a Project Record Document.

	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents. Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.
	k. Relationship to adjoining construction clearly indicated.
	l. Seal and signature of professional engineer if specified.
	m. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches.
	3. Number of Copies:  Submit electronic copy of each submittal. Engineer will return one copy.

	D. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.
	1. Number of Copies:  Submit electronic copy of product schedule or list.

	E. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design.
	1. Number of Copies:  Submit electronic copy of subcontractor list.



	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before submitting to Engineer.
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp. Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submit...

	3.2 ENGINEER'S ACTION
	A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or modifications required, and return it. Engineer will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action taken...
	C. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	D. Submittals not required by the Contract Documents may not be reviewed and may be discarded.



	01 40 00 - QUALITY REQUIREMENTS
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Quality assurance and control of installation.
	B. Tolerances.
	C. Manufacturers' field services and reports.
	D. Testing and inspections.

	1.2 RELATED SECTIONS
	A. Section 01 33 00 - Submittals.
	B. Individual Specification Sections.

	1.3 QUALITY ASSURANCE/CONTROL OF INSTALLATION
	A. Monitor quality control over suppliers, manufacturers, Products, services, site conditions, and workmanship, to produce Work of specified quality.
	B. Comply fully with manufacturers' instructions, including each step-in sequence.
	C. Should manufacturers' instructions conflict with Contract Documents, request clarification from Architect/Engineer before proceeding.
	D. Comply with specified standards as a minimum quality for the Work except when more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.
	E. Perform work by persons qualified to produce workmanship of specified quality.

	1.4 TOLERANCES
	A. Monitor tolerance control of installed products to produce acceptable work. Do not permit tolerances to accumulate.
	B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with Contract Documents, request clarification from Engineer before proceeding.
	C.  Adjust products to appropriate dimensions; position before securing products in place.



	01 60 00 - PRODUCT REQUIREMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; product substitutions; and c...
	B. See Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout.
	C. See Division 23 Sections for specific requirements for warranties on products and installations specified to be warranted.

	1.2 DEFINITIONS
	A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility. Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process, or where indicated as a product substitution, to have the indicated qualities related to type, function, dimension, in-service performance, physical propertie...

	B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and accompanied by the words "basis of design," including make or model number or other designation, to establish the significant qualities related to type, fu...

	1.3 SUBMITTALS
	A. Substitution Requests:  Submit electronic copy of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use CSI Form 13.1A.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as
	a. Coordination information, including a list of changes or modifications needed to other parts of the Work and to construction performed by Owner and separate contractors, that will be necessary to accommodate proposed substitution.
	b. Detailed comparison of significant qualities of proposed substitution with those of the Work specified. Significant qualities may include attributes such as performance, weight, size, durability, visual effect, and specific features and requirement...
	c. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	d. Samples, where applicable or requested.
	e. List of similar installations for completed projects with project names and addresses and names and addresses of engineers and owners.


	B. Comparable Product Requests:  Submit electronic copy of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Engineer's Action:  If necessary, Engineer will request additional information or documentation for evaluation within one week of receipt of a comparable product request. Engineer will notify Contractor of approval or rejection of proposed comparab...

	C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 Section "Submittal Procedures." Show compliance with requirements.

	1.4 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, product selected shall be compatible with products previously selected, even if previously selected products where also options.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft. Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that products are undamaged and properly protected.

	C. Storage:
	1. Store materials in a manner that will not endanger Project structure.
	2. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	3. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	4. Protect stored products from damage and liquids from freezing.


	1.6 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations ...
	1. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, either to extend time limit provided by manufacturer's warranty or to provide more rights for Owner.

	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution. Submit a draft for approval before final execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using appropriate form properly executed.
	3. Refer to Divisions 2 through 16 Sections for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, that are undamaged and, unless otherwise indicated, that are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Engineer will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish "salient characteristics" of products.


	2.2 PRODUCT SUBSTITUTIONS
	A. Timing:  Engineer will consider requests for substitution if received within 10 working days after the Notice of Award. Requests received after that time may be considered or rejected at discretion of Engineer.
	B. Conditions:  Engineer will consider Contractor's request for substitution when the following conditions are satisfied. If the following conditions are not satisfied, Engineer will return requests without action, except to record noncompliance with ...
	1. Requested substitution does not require extensive revisions to the Contract Documents.
	2. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	3. Substitution request is fully documented and properly submitted.
	4. Requested substitution will not adversely affect Contractor's Construction Schedule.
	5. Requested substitution is compatible with other portions of the Work.
	6. Requested substitution has been coordinated with other portions of the Work.
	7. Requested substitution provides specified warranty.


	2.3 COMPARABLE PRODUCTS
	A. Conditions:  Engineer will consider Contractor's request for comparable product when the following conditions are satisfied. If the following conditions are not satisfied, Engineer will return requests without action, except to record noncompliance...
	1. Evidence that the proposed product does not require extensive revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications. Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements i...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of engineers and owners, if requested.



	PART 3 -  EXECUTION (Not Used)

	01 63 01 - SUBSTITUTIONS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for handling requests for substitutions made after award of the contract.
	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 1 Section “References” specifies the applicability of industry standards to products specified.
	2. Division 1 Section “Submittals” specifies requirements for submitting the Contractor’s Construction Schedule and the Submittal Schedule.


	1.3 DEFINITIONS
	A. Definitions in this Article do not change or modify the meaning of other terms used in the Contract Documents.
	B. Substitutions:  Changes in products, materials, equipment, and methods of construction required by the Contract Documents proposed by the Contractor after award of the Contract are considered to be requests for substitutions. The following are not ...
	1. Substitutions requested during the bidding period, and accepted by Addendum prior to award of the Contract, are included in the Contract Documents and are not subject to requirements specified in this Section for substitutions.
	2. Revisions to the Contract Documents requested by the Owner or Engineer.
	3. Specified options of products and construction methods included in the Contract Documents.
	4. The Contractor’s determination of and compliance with governing regulations and orders issued by governing authorities.


	1.4 Contractor has 2 chances (initial submittals and 1 revised submittal) for a substitution. If submittals are not to the satisfaction of the Engineer, Contractor to provide specified material at no additional cost to Owner.
	1.5 SUBMITTALS
	A. Substitution Request Submittal:  The Engineer will consider requests for substitution if received within 30 days after commencement of the Work. Requests received more than 30 days after commencement of the Work may be considered or rejected at the...
	1. Submit electronic copy of each request for substitution for consideration. Submit requests in the form and according to procedures required for change-order proposals.
	2. Identify the product or the fabrication for installation method to be replaced in each request. Include related Specification Section and Drawing numbers.
	3. Provide complete documentation showing compliance with the requirements for substitutions, and the following information, as appropriate:
	a. Coordination information, including a list of changes or modifications needed to other parts of Work and to construction performed by the Owner and separate contractors, that will be necessary to accommodate the proposed substitution.
	b. A detailed comparison of significant qualities of the proposed substitution with those of the Work specified. Significant qualities may include elements, such as performance, weight, size, durability, and visual effect.
	c. Product Data, including Drawings and descriptions of products and fabrication and installation procedures.
	d. Samples, where applicable or requested.
	e. A statement indicating the substitution’s effect on the Contractor’s Construction Schedule compared to the schedule without approval of the substitution. Indicate the effect of the proposed substitution on overall Contract Time.
	f. Cost information, including a proposal of the net change, if any in the Contract Sum.
	g. The Contractor’s certification that the proposed substitution conforms to requirements in the Contract Documents in every respect and is appropriate for the applications indicated.
	h. The Contractor’s waiver of rights to additional payment or time that may subsequently become necessary because of the failure of the substitution to perform adequately.
	4. Engineer’s Action:  If necessary, the Engineer will request additional information or documentation for evaluation within one week of receipt of a request for substitution. The Engineer will notify the Contractor of acceptance or rejection of the s...
	a. Use the product specified if the Engineer cannot make a decision on the use of a proposed substitute within the time allocated.
	5. Any changes to the electrical, mechanical, structural, or architectural will be the burden of the Contractor.

	B. Contractor shall submit shop drawings to Engineer of all these changes during submittal process.


	PART 2 -  PRODUCTS
	2.1 SUBSTITUTIONS
	A. Conditions:  The Engineer will receive and consider the Contractor’s request for substitution when one or more of the following conditions are satisfied, as determined by the Engineer. If the following conditions are not satisfied, the Engineer wil...
	1. Extensive revisions to the Contract Documents are not required.
	2. Proposed changes are in keeping with the general intent of the Contract Documents.
	3. The request is timely, fully documented, and properly submitted.
	4. The specified product or method of construction cannot be provided with the Contract Time. The Engineer will not consider the request if the product or method cannot be provided as a result of failure to pursue the Work promptly or coordinate activ...
	5. The request is directly related to an “or-equal” clause or similar language in the Contract Documents.
	6. The requested substitution offers the Owner a substantial advantage, in cost, time, energy conservation, or other considerations, after deducting additional responsibilities the Owner must assume. The Owner’s additional responsibilities may include...
	7. The specified product or method of construction cannot receive necessary approval by a governing authority, and the requested substitution can be approved.
	8. The specified product or method of construction cannot be provided in a manner that is compatible with other materials and where the Contractor certifies that the substitution will overcome the incompatibility.
	9. The specified product or method of construction cannot be coordinated with other materials and where the Contractor certifies that the proposed substitution can be coordinated.
	10. The specified product or method of construction cannot provide a warranty required by the Contract Documents and where the Contractor certifies that the prosed substitution provides the required warranty.

	B. The Contractor’s submittal and the Engineer’s acceptance of Shop Drawings, Product Data, or Samples for construction activities not complying with the Contract Documents do not constitute an acceptable or valid request for substitution, nor do they...
	C. Listed manufacturers are subject to compliance to the specified product on the drawings. Electrical, dimensions, weights and options shall not require re-engineering by the design team.
	D. Substituted product shall not increase cost to owner or design team


	PART 3 -  EXECUTION (Not Applicable)
	END OF SECTION 01 63 01


	01 73 00 - EXECUTION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. General installation of products.
	3. Progress cleaning.
	4. Starting and adjusting.
	5. Protection of installed construction.
	6. Correction of the Work.

	B. See Division 01 Section "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.
	C. No construction shall start prior to approval of al submittals.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions:  The existence and location of site improvements, utilities, and other construction indicated as existing are not guaranteed. Before beginning work, investigate and verify the existence and location of mechanical and electrical...
	1. Before construction, verify the location and points of connection of utility services.

	B. Existing Utilities:  The existence and location of underground and other utilities and construction indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and location of underground utilities and ...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; and underground electrical services.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	C. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Existing Utility Information:  Furnish information to Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction.  Coordina...
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	C. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Engineer.  Include a detailed description of problem encountered, together wit...

	3.3 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	F. Templates:  Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products ...
	G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component securely in place, accurately located and aligned with other portions of the Work.
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Engineer.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonr...

	H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.4 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas. Coordinate progress cleaning for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold materials more than 7 days during normal weather or 3 days if the temperature is expected to rise above 80 deg F.
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.

	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are ...
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste materials down sewers or into waterways will not be permitted.
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures:  Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.5 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	B. Adjust operating components for proper operation without binding.  Adjust equipment for proper operation.
	C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service:  If a factory-authorized service representative is required to inspect field-assembled components and equipment installation, comply with qualification requirements in Division 01 Section "Quality Requirements."

	3.6 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.

	3.7 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.
	1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

	B. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	C. Repair components that do not operate properly.  Remove and replace operating components that cannot be repaired.
	D. Remove and replace chipped, scratched, and broken glass or reflective surfaces.
	END OF SECTION 01 73 00



	01 73 29 - CUTTING AND PATCHING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes procedural requirements for cutting and patching.
	B. See Divisions 23 Sections for specific requirements and limitations applicable to cutting and patching individual parts of the Work.

	1.2 QUALITY ASSURANCE
	A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased main...
	D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching. Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Engineer's opini...

	1.3 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with in-place finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Protection:  Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	B. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	C. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.

	3.3 PERFORMANCE
	A. General:  Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed proc...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering, and chopping. Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces. Temporarily cover opening...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	4. Proceed with patching after construction operations requiring cutting are complete.

	C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work. Patch with durable seams that are as invisible as possible. Provide materials and comply with installation req...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.

	D. Cleaning:  Clean areas and spaces where cutting and patching are performed. Completely remove paint, mortar, oils, putty, and similar materials.
	E. Roof patching: Contractor is responsible for keeping existing foam roof weather tight. Contractor to patch and repair any damages to roof caused by construction of this project. Patch and repair shall be per roofing manufacturer’s instructions.



	01 74 19 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for the following:
	1. Disposing of nonhazardous demolition and construction waste.


	1.2 DEFINITIONS
	A. Construction Waste:  Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations. Construction waste includes packaging.
	B. Demolition Waste:  Building and site improvement materials resulting from demolition or selective demolition operations.
	C. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	D. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent incorporation into the Work.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 All existing equipment and control sensors and equipment shall be offered to the owner and shall be delivered to owner on site. All equipment becomes property of the contractor and shall be removed from site.
	3.2 PLAN IMPLEMENTATION
	A. General:  Implement waste management plan as approved by Owner. Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.

	3.3 DISPOSAL OF WASTE
	A. General:  Remove waste materials from Project site and legally dispose of them in a landfill acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn waste materials.
	C. Disposal:  Transport waste materials and dispose of at designated spoil areas on Owner's property.
	D. Disposal:  Transport waste materials off Owner's property and legally dispose of them.



	01 77 00 - CLOSEOUT PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Warranties.
	3. Final cleaning.

	B. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.
	C. See Divisions 23 Sections for specific closeout and special cleaning requirements for the Work in those Sections.

	1.2 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following. List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	3. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	4. Prepare and submit Project Record Documents, operation and maintenance manuals, and similar final record information.
	5. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner. Label with manufacturer's name and model number where applicable.
	6. Complete startup testing of systems.
	7. Submit test/adjust/balance records.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	10. Complete final cleaning requirements, including touchup painting.
	11. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion. On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements. Engineer will prepare the Certificate of Substant...
	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.


	1.3 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit certified copy of Engineer's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Engineer. The certified copy of the list shall state that each item has been completed or otherwise...
	2. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	3. Submit pest-control final inspection report and warranty.
	4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.

	B. Inspection:  Submit a written request for final inspection for acceptance. On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements. Engineer will prepare a final Certificate for Payment a...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit electronic copy 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 a...
	1. Organize list of spaces in sequential order, starting with exterior areas first and proceeding from lowest floor to highest floor.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.


	1.5 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Engineer for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.
	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.

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

	1.6 FINAL APPROVED SUBMITTALS
	A. Provide the owner with two (2) 3-ring binders at the final approved submittals. Submittals shall be organized by specification section.


	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:  Provide 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 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. Remove tools, construction equipment, machinery, and surplus material from Project site.
	d. 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...
	e. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	f. Sweep concrete floors broom clean in unoccupied spaces.
	g. Remove labels that are not permanent.
	h. Touch up and otherwise repair and restore marred, exposed finishes and surfaces. Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	i. Wipe surfaces of mechanical and electrical equipment and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	j. Replace parts subject to unusual operating conditions.
	k. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or excess materials on Owner's property. Do not discharge volatile, harmful, or dangerous materials into drainage systems. Remove waste materials from Projec...



	01 78 23 - OPERATION AND MAINTENANCE DATA
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation manuals for systems, subsystems, and equipment.
	2. Maintenance manuals for the care and maintenance of systems and equipment.

	B. See Divisions 23 Sections for specific operation and maintenance manual requirements for the Work in those Sections.

	1.2 SUBMITTALS
	A. Manual:  Submit one copy of each manual in final form at least 10 days before final inspection. Engineer will return copy with comments within 10 days after final inspection.
	1. Correct or modify each manual to comply with Engineer's comments. Submit 3 copies of each corrected manual within 10 days of receipt of Engineer's comments.



	PART 2 -  PRODUCTS
	2.1 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system. Each manual shall contain a title page, table of content...
	B. Title Page:  Enclose title page in transparent plastic sleeve. Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name, address, and telephone number of Contractor.
	6. Name and address of Engineer.
	7. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents:  Organize into sets of manageable size. Arrange contents alphabetically by system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside cove...
	a. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents. Indicate volume number for multiple-volume sets.

	2. Provide a USB flash drive with the same material as the binders.
	a. Files shall be in PDF Format.
	b. Each section shall be bookmarked.

	3. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section. Mark each tab to indicate contents. Include typed list of products and major components of equipment included in the section on each divider, cross-referenced to Specificat...
	4. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for computerized electronic equipment.
	5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold, and place drawings in labeled envelopes and bind envelopes in rear of manual. At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.2 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and equipment descriptions, operating standards, operating procedures, operating logs, wiring and control diagrams, and lice...
	B. Descriptions:  Include the following:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.
	10. Manufacturer’s startup report
	11. Final approved test and balance report
	12. Warranty Information

	C. Operating Procedures:  Include start-up, break-in, and control procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and required sequences for electric or electronic systems.
	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.

	2.3 PRODUCT MAINTENANCE MANUAL
	A. Content:  Organize manual into a separate section for each product, material, and finish. Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name, and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and inspection procedures, types of cleaning agents, methods of cleaning, schedule for cleaning and maintenance, and repair instructions.
	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.4 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name, and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and components, and recommended spare parts for each component part...
	D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, disassembly instructions, and adjusting instructions that detail essential maintenance procedures:
	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.5 TEST AND BALANCE REPORT
	A. Include final copy of Test and Balance Report.

	2.6 MANUFACTURER’S START UP REPORT
	A. Include all manufacturer’s start up report.


	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed. Mark each sheet to identify each product or component incorporated into the Work. If data include mor...
	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams. Coordinate these drawings with information contai...
	1. Do not use original Project Record Documents as part of operation and maintenance manuals.

	F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and maintenance documentation.
	G. Provide the engineer with a PDF file prior to assembly of the final manual to ensure manual is complete and ready to be submitted.



	01 78 39 - PROJECT RECORD DOCUMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for Project Record Documents, including the following:
	1. Record Drawings.
	2. Record Specifications.
	3. Record Product Data.

	B. See Divisions 23 Sections for specific requirements for Project Record Documents of the Work in those Sections.

	1.2 SUBMITTALS
	A. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit one set of marked-up Record Prints.

	B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit one copy of each Product Data submittal.


	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop Drawings.
	1. Preparation:  Mark Record Prints to show the actual installation where installation varies from that shown originally.
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Record data as soon as possible after obtaining it. Record and check the markup before enclosing concealed installations.

	2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical conditions, completely and accurately. If Shop Drawings are marked, show cross-reference on the Contract Drawings.
	3. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between changes for different categories of the Work at same location.
	4. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.
	5. If any substitutions are made from scheduled products, Contractor is to mark schedules to reflect what was installed.
	6. Marks to be in red pen.
	7. Submit Record Drawings to Engineer.


	2.2 MISCELLANEOUS RECORD SUBMITTALS
	A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work. Bind or file miscellaneous records and identify each, ready for continued use ...


	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during the construction period for Project Record Document purposes. Post changes and modifications to Project Record Documents as they occur; do not wait until the end of Project.
	B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field office apart from the Contract Documents used for construction. Do not use Project Record Documents for construction purposes. Maintain Record Documents i...



	01 79 00 - DEMONSTRATION AND TRAINING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.

	B. See Divisions 23 Sections for specific requirements for demonstration and training for products in those Sections.

	1.2 SUBMITTALS
	A. Instruction Program:  Submit two copies of outline of instructional program for demonstration and training, including a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module.  Include learnin...

	1.3 QUALITY ASSURANCE
	A. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Engineer.


	PART 2 -  PRODUCTS
	2.1 INSTRUCTION PROGRAM
	A. Program Structure:  Develop an instruction program that includes individual training modules for each system and equipment not part of a system, as required by individual Specification Sections.
	B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following:
	1. Basis of System Design, Operational Requirements, and Criteria:  Include system and equipment descriptions, operating standards, regulatory requirements, equipment function, operating characteristics, limiting conditions, and performance curves.
	2. Documentation:  Review emergency, operations, and maintenance manuals; Project Record Documents; identification systems; warranties and bonds; and maintenance service agreements.
	3. Emergencies:  Include instructions on stopping; shutdown instructions; operating instructions for conditions outside normal operating limits; instructions on meaning of warnings, trouble indications, and error messages; and required sequences for e...
	4. Operations:  Include startup, break-in, control, and safety procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; operating procedures for emergencies and equipment failure; and requir...
	5. Adjustments:  Include alignments and checking, noise, vibration, economy, and efficiency adjustments.
	6. Troubleshooting:  Include diagnostic instructions and test and inspection procedures.
	7. Maintenance:  Include inspection procedures, types of cleaning agents, methods of cleaning, procedures for preventive and routine maintenance, and instruction on use of special tools.
	8. Repairs:  Include diagnosis, repair, and disassembly instructions; instructions for identifying parts; and review of spare parts needed for operation and maintenance.



	PART 3 -  EXECUTION
	3.1 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Owner will furnish an instructor to describe Owner's operational philosophy.

	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner with at least seven days advance notice.




	23 00 00 - COMMON WORK RESULTS FOR HVAC SYSTEMS
	SECTION 23 00 00-COMMON WORK RESULTS FOR HVAC SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Piping materials and installation instructions common to most piping systems.
	2. Mechanical demolition.
	3. Equipment installation requirements common to equipment sections.

	B. The information indicated on the drawings as existing is based upon information taken from as-built drawings, field investigation, and information obtained from submittal data, etc. The plans do not guarantee accuracy but are only an indication of ...
	C. The contractor shall install the new equipment, ductwork, and piping around all existing obstacles including:  electrical conduit, domestic water piping, waste and vent piping, chilled and heating water piping, and fire sprinkler piping. Provide of...
	D. Provide all necessary labor, materials, equipment, services, and insurances to complete the heating, ventilating, and air conditioning work within the full intent of the drawings and specifications contained hereon and to the entire satisfaction of...
	E. All dimensions and measurements shall be verified at the jobsite before fabrication and/or installation of the equipment.
	F. Contractor shall visit the site and become familiar with the project before bidding.

	1.2 DEFINITIONS
	A. Exposed, Interior Installations:  Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.
	B. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants. Examples include above ceilings and chases.

	1.3 SUBMITTALS
	A. See specification section 00 13 30, “Submittal Procedures”.
	B. Welding certificates.

	1.4 WORKMANSHIP
	A. All work to be performed by qualified personnel normally engaged in the respective line of work.
	B. Perform all work in a manner not to disturb the normal operation of the building.
	C. Coordinate all work with the owner's representative.
	D. The mechanical contractor is responsible for performing all work acceptable to the owner's representative.

	1.5 PROJECT/SITE CONDITIONS
	A. Examine the site, verify dimensions and locations against the drawings, and inform self of conditions under which work is to be done before submitting proposal. No allowance will be made for extra expense on account of error.
	B. Information shown relative to existing locations is based upon available records and data but shall be regarded as approximate only. Make minor deviations found necessary to conform with actual locations and conditions without extra cost.
	C. Install work in locations shown on drawings, unless prevented by project conditions.
	D. Prepare drawings showing proposed rearrangement of work to meet project conditions, including changes to work specified in other sections. Obtain permission of Owner/Engineer before proceeding.

	1.6 QUALITY ASSURANCE
	A. Steel Pipe Welding:  Qualify processes and operators shall be in accordance with the following:
	1. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	B. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes ar...
	C. Reference Building Codes and Standards:
	1. IBC – 2018 International Building Code
	2. UMC – 2018 Uniform Mechanical Code
	3. UPC – 2018 Uniform Plumbing Code
	4. IFC – 2018 International Fire Code
	5. IECC – 2018 International Energy Conservation Code
	6. NFPA – National Fire Protection Association
	7. NEC – National Electrical Code
	8. Nevada State Regulatory Agencies
	9. ANSI – American National Standards Institute
	10. SMACNA – Sheet Metal and Air Conditioning Contractors National Association
	11. ASME – American Society of Mechanical Engineers
	12. UL – Underwriters Laboratory
	13. ASHRAE Handbooks
	14. ASHRAE Standards
	15. SMACNA Duct Construction Standards
	16. ASPE Data Books
	17. ASME CSD-1 - 2018



	PART 2 -  NOT USED
	PART 3 -  EXECUTION
	3.1 MECHANICAL DEMOLITION
	A. coordinate with the owner prior to the beginning of demolition work of equipment and material that the owner will salvage.
	B. Disconnect, demolish, and remove mechanical systems, equipment, and components indicated to be removed.
	1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or compatible piping material.
	3. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
	4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.

	C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.

	3.2 PRODUCT HANDLING
	A. Protection:  use all means necessary to protect the materials of this section before, during, and after installation and to protect the materials and work of the other trades.
	B. Replacements:  in the event of damage, immediately make all repairs and replacements necessary to the approval of the engineer and at no additional cost to the owner.

	3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel, and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of components. Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.4 CARE AND CLEANING
	A. Replace broken, damaged, or otherwise defective parts, materials, and work. Leave the entire work in a condition satisfactory to the architect and owner. At completion, carefully clean and adjust equipment, fixtures, and trim which are installed as...
	B. Drain and flush piping to remove grease and foreign matter.
	C. Clean out and remove surplus materials and debris resulting from the work, including surplus excavated material.



	23 05 13 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small, and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shippe...

	1.2 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 4,500 feet above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor: 1.15.
	D. Multispeed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Rotor: Random-wound, squirrel cage.
	F. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	G. Temperature Rise: Match insulation rating.
	H. Insulation:  Class F.
	I. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	J. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection requirements for controller with required motor leads. Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.


	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-protection device shall automatically reset when...

	2.6 ELECTRONICALLY COMMUTATED MOTORS (ECM)
	A. Electronically commutated motors (ECM), shall be permanently lubricated with heavy-duty ball bearings to match load.
	B. Internal motor circuitry shall convert AC power supplied to the fan to DC power to operate the motor.
	C. Motor shall be speed controllable down to 20% full speed.
	D. Motor speed shall be controlled by either a potentiometer dial mounted on the motor or by a 0-10 VDC signal
	E. Motor shall be a minimum of 85% efficient at all speeds.


	PART 3 -  EXECUTION (Not Applicable)

	23 05 17 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Sleeves.


	1.2 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements
	B. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron wall pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-steel wall pipes: ASTM A53/A53M, Schedule 40, with plain ends and welded steel collar: zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. PVC Pipe Sleeves: ASTM D1785, Schedule 40.
	E. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.


	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.
	C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
	1. 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.

	2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. 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.

	E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with fire- and smo...

	3.2 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair leaks and retest until no leaks exist.

	B. Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.3 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls above Grade:
	a. Piping Smaller Than NPS 6: Cast-iron pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller Than NPS 6 Steel pipe 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. Piping Smaller Than NPS 6 Steel pipe 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. Piping Smaller Than NPS 6: Steel pipe sleeves.

	5. Interior Partitions:
	a. Piping Smaller Than NPS 6 Steel pipe sleeves.





	23 05 18 - ESCUTCHEONS FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.


	1.2 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements.
	B. Product Data: For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 ESCUTCHEONS
	A. One-Piece, Cast-Brass Type: With polished, chrome-plated, and rough-brass finish and setscrew fastener.
	B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
	B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated finish.
	c. Insulated Piping: One-piece, stamped-steel type.
	d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type.
	f. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	g. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, stamped-steel type.
	h. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	i. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type.
	j. Bare Piping in Equipment Rooms: One-piece, cast-brass type with polished, chrome-plated finish.
	k. Bare Piping in Equipment Rooms: One-piece, stamped-steel type.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	23 05 19 - METERS AND GAUGES FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pressure gauges, dial type.
	2. Gauge attachments.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Piping Specialties" for steam and condensate meters.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	B. Product Data Submittals: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of meter.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gauges to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PRESSURE GAUGES, DIAL TYPE
	A. Pressure Gauges, Dial Type - Direct Mounted, Metal Case:
	1. Provide a product by the following manufacturers:
	a. Ashcroft.
	b. Weiss.
	c. Ametek.
	d. Or approved equal.

	3. Case: Sealed type(s); cast aluminum or drawn steel 6-inch nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube.
	5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanent scale markings graduated in psi
	8. Pointer: Dark-colored metal.
	9. Window: Glass
	10. Ring: Stainless steel.
	11. Accuracy: Grade A, plus or minus 1 percent of middle half of span.


	2.2 GAUGE ATTACHMENTS
	A. Siphons: Loop-shaped section of stainless-steel pipe with NPS 1/4 or NPS 1/2 pipe threads.
	B. Valves: stainless steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at the most readable position.
	B. Install valve and syphon fitting in piping for each pressure gauge for steam.
	C. Install pressure gauges in the following locations:
	1. Inlet and outlet sides of pressure-reducing valve.


	3.2 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gauges to proper angle for best visibility.

	3.3 PRESSURE-GAUGE SCHEDULE
	A. Pressure gauges at discharge of each pressure-reducing valve are to be the following:
	1. Sealed direct mounted, metal case with siphon loop.


	3.4 PRESSURE-GAUGE SCALE-RANGE SCHEDULE
	A. Scale Range for Chilled-Water Piping:
	B. Scale Range for Steam Piping:
	1. 0 to 30 psi




	23 05 23.12 - BALL VALVES FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of valve.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	3. ASME B16.18 for solder-joint connections.
	4. ASME B31.1 for power piping valves.
	5. ASME B31.9 for building services piping valves.

	C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	D. Refer to HVAC valve schedule articles for applications of valves.
	E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	F. Valve Sizes: Same as upstream piping unless otherwise indicated.
	G. Valve Actuator Types:
	1. Handlever: For quarter-turn valves smaller than NPS 4.

	H. Valves in Insulated Piping:
	1. Include 2-inch stem extensions.
	2. Extended operating handle of nonthermal-conductive material, and protective sleeves that allow operation of valves without breaking the vapor seals or disturbing insulation.
	3. Memory stops that are fully adjustable after insulation is applied.


	2.2 BRONZE BALL VALVES
	A. Two-Piece Bronze Ball Valves with Full Port and Stainless-Steel Trim:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Crane; Crane Energy Flow Solutions.
	b. Hammond Valve.
	c. NIBCO INC.
	d. Red-White Valve Corporation.
	e. Watts; a Watts Water Technologies company.

	2. Description:
	a. Standard: MSS SP-110.
	b. SWP Rating: 150 psig.
	c. CWP Rating: 600 psig.
	d. Body Design: Two piece.
	e. Body Material: Bronze.
	f. Ends: Threaded.
	g. Seats: PTFE.
	h. Stem: Stainless steel.
	i. Ball: Stainless steel, vented.
	j. Port: Full.
	k. Dezincification resistant.




	PART 3 -  EXECUTION
	3.1 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.

	3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	B. Select valves with the following end connections:
	1. For Copper Tubing, NPS 2-1/2 and Smaller: Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Steel Piping, NPS 2-1/2 and Smaller: Threaded ends.


	3.3 MAKEUP WATER SCHEDULE
	A. Pipe NPS 2-1/2 and Smaller:  Two-piece, full port, brass, or bronze with stainless-steel trim.
	1. Valves may be provided with solder-joint ends instead of threaded ends.




	23 05 23.15 - GATE VALVES FOR HVAC PIPINGG
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Iron gate valves.
	2. Chainwheels.


	1.2 ACTION SUBMITTALS
	A. Product data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.1 for flanges on iron valves.
	3. ASME B16.5 for flanges on metric standard piping.
	4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	5. ASME B16.34 for flanged, threaded, and welding ends.
	6. ASME B31.9 for building services piping valves.

	B. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes: Same as upstream piping unless otherwise indicated.
	D. RS Valves in Insulated Piping: With 2-inch stem extensions.
	E. Valve Bypass and Drain Connections: MSS SP-45.

	2.2 IRON GATE VALVES
	A. Iron Gate Valves, OS&Y, Class 125:
	1. Provide a product that meets the requirement of this specification by one of the following manufacturers:
	a. Nibco
	b. Milwaukee Valve
	c. Jomar
	d. Or approved equal

	2. Description:
	a. Standard: MSS SP-70, Type I.
	b. NPS 2-1/2 to NPS 12, CWP Rating: 125 psig.
	c. Body Material: ASTM A126, gray iron with bolted bonnet.
	d. Ends: Flanged.
	e. Trim: Bronze.
	f. Disc: Solid wedge.
	g. Packing and Gasket: Asbestos free.



	2.3 CHAINWHEELS
	A. Chainwheels shall be manufactured by the valve manufacturer.
	B. Description: Valve actuation assembly with sprocket rim, chain guides, chain, and attachment brackets for mounting chainwheels directly to handwheels.
	1. Sprocket Rim with Chain Guides: Ductile iron, of type and size required for valve.
	2. Chain: Hot-dip galvanized steel, of size required to fit sprocket rim.



	PART 3 -  EXECUTION
	3.1 INSTALLATION OF VALVES
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Provide support of piping adjacent to valves such that no force is imposed upon valves.
	C. Locate valves for easy access and where not blocked by equipment, other piping, or building components.
	D. Install valves so that stems are horizontal or slope upward from centerline of pipe.
	E. Install valves in position that does not project into aisles or block access to other equipment.
	F. Install valves in position to allow full stem and manual operator movement.
	G. Verify that joints of each valve have been properly installed and sealed to ensure that there is no leakage or damage.
	H. Install chainwheels on manual operators for gate valves NPS 3 and larger and more than 96 inches above floor. Extend chains to 60 inches above finished floor.
	I. Install valve tags. Comply with requirements in Section 23 05 53 "Identification for HVAC Piping and Equipment" for valve tags and schedules.
	J. Adjust or replace valve packing after piping systems have been tested and put into service, but before final adjusting and balancing. Replace valves if persistent leaking occurs.

	3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service: Gate valves.

	B. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:
	1. For Steel Piping, NPS 2 and Smaller: Threaded ends.
	2. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends, except where threaded valve-end option is indicated in valve schedules.
	3. For Steel Piping, NPS 5 and Larger: Flanged ends.


	3.3 LOW-PRESSURE STEAM VALVE SCHEDULE - 15 PSIG OR LESS
	A. Pipe NPS 2 and Larger: Iron gate valves, OS&Y, Class 125.

	3.4 STEAM-CONDENSATE VALVE SCHEDULE
	A. Pipe NPS 2 and Larger: Iron gate valves, OS&Y, Class 125.



	23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Thermal-hanger shield inserts.
	4. Fastener systems.
	5. Equipment supports.


	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 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.
	3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.


	1.3 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements.
	B. Product Data: For each type of product indicated.
	C. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Equipment supports.

	D. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified State of Nevada Professional engineer responsible for their preparation.

	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
	3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon 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.


	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. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	B. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig ASTM C 552 or Type II cellular glass with 100-psig minimum compressive strength.
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.5 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.6 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	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. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	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.

	C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	D. 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 fa...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	G. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	H. Install lateral bracing with pipe hangers and supports to prevent swaying.
	I. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install co...
	J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	L. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	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. 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.

	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 5 and NPS 6: 18 inches long and 0.06 inch thick.
	d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
	e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

	5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.
	6. 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.
	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 inch.

	3.5 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	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 09 90 00 – “Painting and Coatings."
	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. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. For black steel piping, provide and install 2-layers of 10 mil, PVC tape around piping at all supports.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
	6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction might occur.
	9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.

	K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	L. 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.

	M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23): For structural shapes.
	7. 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:
	a. Light (MSS Type 31): 750 lb.
	b. Medium (MSS Type 32): 1500 lb.
	c. Heavy (MSS Type 33): 3000 lb.

	8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

	N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
	2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.
	3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.

	P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners instead of building attachments where required in concrete construction.



	23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR HVAC
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Seismic bracing for mechanical systems (equipment, ductwork, piping, and conduit) shall comply with all applicable requirements of the 2018 International Building Code (IBC) including all applicable provisions of the American Society of Civil Engin...
	B. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):
	1. International Seismic Application Technology (ISAT) Design Manual
	2. Mason Industries Seismic Restraint Design Manual
	3. Kinetics Noise Control Seismic Design Manual
	4. Vibro-Acoustics Seismic Design Manual

	C. A complete bound copy of the applicable design manual shall be provided to the Owner at the beginning of the construction period for use/reference during the course of the project.
	D. Component Importance Factors (Ip) for all mechanical equipment, ductwork, piping, and conduit shall be determined and assigned in accordance with ASCE Standard 7-16 Section 13.1.3.

	1.2 SUBMITTALS
	A. The Contractor shall provide the required number of seismic shop drawing submittal sets for review and approval by the Owner. Submittals shall include a comprehensive set of shop drawings clearly depicting the seismic bracing requirements for all m...
	B. Submittals shall be fully coordinated with the structural drawings and shall include all applicable structural attachment details. Seismic bracing shop drawings shall include all vertical support anchorage loads and all seismic bracing anchorage lo...
	C. Seismic shop drawing submittals will be reviewed by both the mechanical engineer and the structural engineer.

	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. An authorized representative of the seismic bracing system manufacturer shall visit the job site during the construction period to confirm that the seismic bracing installation complies with the shop drawings, with all applicable code requirements,...
	D. A written report shall be issued within one week of each site visit summarizing the observations made during the site visit and listing all required corrective actions and/or deficiencies.
	E. Site visits shall be coordinated with the Owner and shall be scheduled in writing a minimum of two weeks prior to the proposed site visit date.
	F. After all equipment installation is complete and all seismic bracing has been verified, the authorized representative that conducted the field verification shall issue a letter certifying that the installation is complete and that the installation ...

	1.5 SPECIAL INSPECTION
	A. Special inspections will be arranged and paid for by the Owner when and if required by 2018 IBC Section 1704. When special inspection is required for a particular system or item of equipment the Contractor shall be available on site during each spe...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Wind-Restraint Loading:
	1. Basic Wind Speed: 140 mph.
	2. Building Classification Category:  III.
	3. Minimum 10 lb./sq. ft. multiplied by maximum area of HVAC component projected on vertical plane normal to wind direction, and 45 degrees either side of normal.

	B. Seismic-Restraint Loading:
	1. Site Class as Defined in the IBC:  D.
	2. Assigned Seismic Risk as Defined in the IBC:  III.
	a. Component Importance Factor: 1.0.
	b. Component Response Modification Factor:  6.0 for air-side units and ducts of sheet metal; wet-side components: 2.5.
	c. Component Amplification Factor:  2.5 for air-side components and 1.0 for wet-side components.

	3. Design Spectral Response Acceleration Parameter at Short Periods (0.2 Second): 1.610g.
	4. Design Spectral Response Acceleration Parameter at 1-Second Period: 0.565g.


	2.2 SEISMIC RESTRAINTS
	A. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):
	1. International Seismic Application Technology (ISAT) Design Manual
	2. Mason Industries Seismic Restraint Design Manual
	3. Kinetics Noise Control Seismic Design Manual
	4. Vibro-Acoustics Seismic Design Manual



	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength is adequate to carry present and future static and seismic loads within specified loading limits.

	3.2 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Installation of vibration isolators must not cause any change of position of equipment, piping, or ductwork resulting in stresses or misalignment.
	B. Comply with requirements in Section 07 72 00 "Roof Accessories" for installation of roof curbs, equipment supports, and roof penetrations.
	C. Equipment Restraints:
	1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers as close as possible to vibration isolators and bolt to equipment base and supporting structure.
	2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 0.125 inch.
	3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	4. All equipment shall be anchored to concrete bases.

	D. Piping Restraints:
	1. Comply with requirements in MSS SP-127.
	2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet o.c.
	3. Brace a change of direction longer than 12 feet.

	E. Install cables so they do not bend across edges of adjacent equipment or building structure.
	F. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	G. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	H. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	I. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	J. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors. Do not damage existing reinforcing or embedded items during coring or drilling. Notify the structural engineer if reinforcing steel or other embedd...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Set anchors to manufacturer's recommended torque, using a torque wrench.
	5. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.3 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained component (unless post-connection testing has been approved), and with at least seven days' advance notice.
	3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary load-spreading members.
	4. Test to 90 percent of rated proof load of device.
	5. Measure isolator restraint clearance.
	6. Measure isolator deflection.
	7. Verify snubber minimum clearances.

	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust isolators after piping system is at operating weight.
	B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.



	23 05 53 - IDENTIFICATION FOR HVAC PIPING & EQUIPMENT
	SECTION 23 05 53 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve Tags
	5. Ceiling markers


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment (Indoor equipment only):
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brimar Industries, Inc.
	b. Craftmark Pipe Markers.
	c. LEM Products Inc.
	d. Marking Services, Inc.

	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-thick and having predrilled holes for attachment hardware.
	3. Letter Color:  White.
	4. Background Color:  Black.
	5. Maximum Temperature: Able to withstand temperatures up to 160 deg F
	6. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch
	7. 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 to ...
	8. Fasteners: Stainless-steel rivets.

	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 Specific...

	2.2 WARNING SIGNS AND LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services, Inc.

	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-thick, and having predrilled holes for attachment hardware.
	C. Letter Color:  White.
	D. Background Color:  Red.
	E. Maximum Temperature: Able to withstand temperatures up to 160 deg F
	F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch
	G. 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 to ...
	H. Fasteners: Stainless-steel rivets.
	I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 PIPE LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services Inc.

	B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	E. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.
	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:  Size letters according to ASME A13.1 for piping.


	2.4 VALVE TAGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services Inc.

	B. Material and Thickness: 2-inch diameter, 20-gauge thick brass, and having predrilled hole.
	C. Top row shall indicate system connected to
	D. Bottom row shall be a unique number
	E. Provide owner with a schedule of valve numbers and locations of valves.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surface 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. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.
	C. Equipment label Schedule:
	1. Indoor Equipment: Plastic Tags


	3.3 PIPE LABEL INSTALLATION
	A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	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 and on both sides of 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.

	B. Pipe Label Color Schedule:
	1. Low Pressure Steam Piping:  Black letters on Yellow Background
	2. Steam Condensate Piping:  White letters on Green Background
	3. Make-up Water Piping:  White letters on Blue Background
	END OF SECTION 23 05 53




	23 07 19 - HVAC PIPING INSULATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulation for HVAC piping systems.
	1. Steam piping – indoors.
	2. Steam Condensate Return Piping – indoors.
	3. Makeup Water Piping – indoors.


	1.2 RELATED SECTIONS:
	A. Section 23 07 14 – Duct insulation.

	1.3 ACTION SUBMITTALS
	A. See Section 01 33 00 for submittal requirements.
	B. Product Data: For each type of product indicated.
	C. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties.
	6. Detail application of field-applied jackets.
	7. Detail application at linkages of control devices.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Surface Burning Characteristic: For insulation and related materials, as determined by testing identical products according to ASTM E84, by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label insultation and...
	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. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	B. Products that come into contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested in accordance with ASTM C871.
	C. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in accordance with ASTM C795.
	D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	E. Fiberglass, Preformed Pipe Insulation:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway Company.
	b. Knauf Insulation.
	c. Owens Corning.

	2. Type I, 850 deg F Materials: Glass fibers bonded with a thermosetting resin. Comply with ASTM C547, Type I Grade A, with factory-applied ASJ-SSL.
	3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.


	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. Fiberglass Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. For indoor applications, adhesive shall have a VOC content shall content of 80 g/L or less when calculated according to 40 CFR, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”

	C. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding insulation jacket lap seams and joints.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. For indoor applications, adhesive shall have a VOC content shall content of 50 g/L or less when calculated according to 40 CFR, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”

	D. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Corning Corporation.
	b. Johns Manville; a Berkshire Hathaway Company
	c. P.I.C Plastics, Inc.
	d. Speedline Corporation.

	2. For indoor applications, adhesive shall have a VOC content shall content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”


	2.3 MASTICS
	A. For indoor applications, use mastics that have a VOC content of 50g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	B. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.
	d. Knauf Insulation.

	2. Water-Vapor Permeance: ASTM F1249, 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 y volume and 66 percent by weight.
	5. Color: White.


	2.4 SEALANTS
	A. Joint Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Permanently flexible, elastomeric sealant.
	a. Service Temperature Range: Minus 100 to plus 300 deg F
	b. Color: White or gray.
	c. 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).
	d. Sealants shall comply with the testing and product re product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”


	B. FSK and Metal Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	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: Aluminum.
	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).
	7. Sealants shall comply with the testing and product requirements of the California Department of Health Services “Standard Proactive of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”.

	C. ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.

	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.
	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).
	7. Sealants shall comply with the testing and product requirements of the California Department of Health Services “Standard Proactive of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”.


	2.5 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 C1136, Type I.
	2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C1136, Type I.
	3. PVDC Jacket for indoor Applications: 4-mil-thick, white PVDC biaxially oriented barrier file with a permeance at 0.02 perm when tested according to ASTM E96/E96M and with a flame-spread index of 5 and a smoke-developed index of 20 when tested accor...
	4. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to ASTM E96/E96M, Procedure A, and complying with NFPA 90A and NFPA 90B.


	2.6 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C921, Type I, unless otherwise indicated.
	B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, 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. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway Company.
	b. P.I.C. Plastics, Inc.
	c. Proto Corporation.
	d. Speedline Corporation.

	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.


	C. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products
	b. ITW Insulation Systems, Illinois Tool Works, Inc.
	c. RPR Products, Inc.

	2. Sheet and roll stock ready for shop or field sizing.
	3. Finish and thickness are indicated in field-applied jacket schedules.
	4. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene and kraft paper.
	5. Factory-Fabricated Fitting Covers:
	a. Same material, finish, and thickness as jacket.
	1) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	2) Tee covers.
	3) Flange and union covers.
	4) End caps.
	5) Beveled collars.
	6) Valve covers.
	7) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.




	2.7 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. Avery Dennison Corporation, Specialty Tapes Division.
	b. Compac Corporation.
	c. Ideal Tape Co., Inc. an American Biltrite Company.
	d. Knauf Insulation.
	e. Venture Tape.
	f. P.I.C. Plastics,

	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. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. Compac Corporation.
	b. Ideal Tape Co., Inc. an American Biltrite Company.
	c. Venture Tape.



	2.8 SECUREMENTS
	A. Aluminum Bands: Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch with wing seal or closed seal.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ITW Insulation Systems, Illinois Tool Works, Inc.
	b. RPR Products, Inc.


	B. Staples: Outward-clinching insulation staples, nominal 3/4 inch-wide, stainless steel or Monel.
	C. Wire: 0.080-inch nickel-copper alloy.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. C & F Wire.



	2.9 INSULATION COVERS
	A. Subject to compliance with requirements.  Provide one of the following:
	1. LIT Industries
	2. Insultech
	3. Thermal Energy Products

	B. Interior Fabric: Silicone or Teflon coated fiberglass cloth. Temperature rating –80  F to 500 F
	C. Insulation Filler/Properties: One (1”) inch thick high density needled fiberglass mat insulation.  maximum temperature Rating to 299 F.
	D. Exterior Fabric/Properties: Silicone or Teflon coated fiberglass cloth. Temperature rating 0 F to 299 F
	E. Securement:  Stainless steel buckles lacing hardware and strap assembly
	F. Sewing Thread: Kevlar
	G. Identification Tag: All insulation covers assemblies shall be labeled with a 1.50” x 3.5” aluminum tag with raised imprinted lettering. The tagging systems will facilitate installation and reinstallation of all blankets and enable us to provide rep...


	PART 3 -  EXECUTION
	3.1 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.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required for each item of pipe system, as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in ether wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. 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 attached to structure with vapor-barrier mastic.
	3. Install insert materials and 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.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. 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, in accordance with 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.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its normal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. 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 in similar fashion to butt joints.
	P. 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.


	3.3 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 i...
	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 078400 "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 078400 "Firestopping."


	3.4 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 below.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as that of adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with adhesive. Fill joints, s...
	3. Insulate tee fittings with preformed fitting insulation of same material and thickness as that 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 adh...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe insul...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	7. 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 reinforcing mesh. Trowel...
	8. 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 a...
	9. 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 t...
	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 that of adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union at least 2 times the insulation thickness over adjacent pipe insulation on each side of flange or union. Secure flange cover in place with...
	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 over...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.5 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples at 6-inches o.c.
	4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of cellular-glass block insulation of same thickness as that of pipe insulation. Where voids are difficult to f...
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered or routed sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of cellular-glass insulation to valve body.
	2. 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.


	3.6 INSTALLATION OF FIBERGLASS PREFORMED PIPE INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched staples at 6-inches o.c.
	4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with fiberglass blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as that of straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available.
	2. When prefabricated sections are not available, install fabricated sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.7 INSTALLATION OF FIELD-APPLIED JACKETS
	A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications. Seal with manufacturer’s recommended adhesive. directly over bare insulation or insulation with factory-applied jackets.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under the lap and the finish bead along seam and joint edge.
	2. 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 the insulation manufacturer. Secure jac...


	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and inspections.
	1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation. Extent of inspection shall be limited to three locations of straight pi...

	C. 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.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.10 INDOOR PIPING INSULATION SCHEDULE
	A. Steam piping insulation shall be the following:
	1. Fiberglass: larger than 4-inch – 3” thick.
	2. Fiberglas: 4-inch and smaller – 2 ½” thick

	B. Steam Condensate Return piping insulation shall be the following:
	1. Fiberglass: 1½-inch and larger – 2” thick.
	2. Fiberglas: smaller than 1½-inch – 1½” thick

	C. Make-up water insulation shall be the following:
	1. Fiberglass: All – 1/2” thick.


	3.11 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. Piping Elbows and Fittings, Concealed:
	1. PVC Jacket.


	3.12 PIPING COMPONENT INSULATION
	A. Piping components to be insulated with removeable insulation covers include the following:
	1. All strainers.
	2. All triple duty valves.
	3. All suction diffusers.
	4. All control valve bodies.
	5. Valves greater than 2”.
	6. Pipe blind flange.




	23 09 00 - DIRECT DIGITAL CONTROL SYSTEMS 
	23 11 16 - MAKE-UP WATER PIPING
	SECTION 23 11 16 – MAKE-UP WATER PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes aboveground make-up water pipes, tubes, and fittings inside buildings.

	1.2 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.3 INFORMATIONAL SUBMITTALS
	A. System purging and disinfecting activities report.
	B. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. Plastic piping components shall be marked with "NSF-pw."

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
	C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
	E. 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.


	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.
	E. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	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.

	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. HART Industrial Unions, LLC.
	b. Watts.
	c. Wilkins.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Pressure Rating:  150 psig.
	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. Watts.
	b. Wilkins.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Factory-fabricated, bolted, companion-flange assembly.
	4. Pressure Rating:  150 psig.
	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. Grinnell Mechanical Products.
	b. Precision Plumbing Products.
	c. 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 make-up water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install p...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and AWWA M41.
	D. Install shutoff valve immediately upstream of each dielectric fitting.
	E. Install make-up water piping level and plumb.
	F. Install seismic restraints on piping.
	G. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	H. 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.
	I. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	J. Install piping to permit valve servicing.
	K. 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.
	L. Install piping free of sags and bends.
	M. Install fittings for changes in direction and branch connections.
	N. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

	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. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" chapter.
	E. 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."
	F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools recommended by fitting manufacturer.
	G. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for make-up water service. Join flanges with gasket and bolts according to ASME B31.9.
	H. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Make-up 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 Make-up Water Piping NPS 2 and Smaller: Plastic-to-metal transition fittings or unions.

	3.4 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 or nipples.
	C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.
	D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Section 23 05 48 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Section 230529 "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.

	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
	4. NPS 2-1/2: 108 inches with 1/2-inch rod.
	5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
	6. NPS 6: 10 feet with 5/8-inch rod.
	7. NPS 8: 10 feet with 3/4-inch rod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Install supports for vertical steel piping every 15 feet.
	H. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

	3.7 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 22 05 53 "Identification for Plumbing Piping and Equipment."
	B. Label pressure piping with system operating pressure.

	3.8 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 make-up water piping. Check components to determine that they are not air bound and that piping is full of water.
	b. 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.
	c. Leave new, altered, extended, or replaced make-up water piping uncovered and unconcealed until it has been tested and approved. Expose work that was covered or concealed before it was tested.
	d. 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 constitute ...
	e. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	f. Prepare reports for tests and for corrective action required.


	B. Make-up water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.9 CLEANING
	A. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	C. Clean interior of make-up water piping system. Remove dirt and debris as work progresses.

	3.10 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Aboveground make-up water piping, NPS 1-1/2 and smaller, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and soldered joints.

	E. Aboveground make-up water piping, NPS 2 to NPS 4, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed joints
	END OF SECTION 23 11 16




	23 11 17 - DRAIN PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes equipment drain pipes, tubes, and fittings inside buildings.

	1.2 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type M water tube, drawn temper.
	B. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	C. 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.


	2.3 PIPING JOINING MATERIALS
	A. Solder Filler Metals: ASTM B 32, lead-free alloys.
	B. Flux: ASTM B 813, water flushable.
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	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.

	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. HART Industrial Unions, LLC.
	b. Watts.
	c. Wilkins.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Pressure Rating:  150 psig.
	4. End Connections: Solder-joint copper alloy and threaded ferrous.



	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. Install ...
	B. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	E. 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.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	I. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	J. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	K. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 23 05 18 "Escutcheons for HVAC Piping."

	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. 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."
	D. Joint Construction for Solvent-Cemented Plastic Piping: 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. Apply primer.
	2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
	3. PVC Piping: Join according to ASTM D 2855.

	E. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 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.

	3.4 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 or nipples.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Section 22 05 48 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Section 22 05 29 "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.

	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

	3.7 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. 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.
	b. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	c. Prepare reports for tests and for corrective action required.


	B. Prepare test and inspection reports.

	3.8 CLEANING
	A. Clean and flush piping of all debris, use a filter at the end of discharge so debris do not go into drains.

	3.9 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Equipment drain for mechanical equipment shall have a trap per manufacturer’s instructions and be the following:
	1. Hard copper tube, ASTM B 88, Type M; wrought copper, solder-joint fittings, and soldered joints.
	END OF SECTION 23 11 17




	23 22 13 - STEAM AND CONDENSATE PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Steel pipe and fittings.
	2. Joining materials.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Heating Piping Specialties" for strainers, flash tanks, special-duty valves, steam traps, thermostatic air vents and vacuum breakers, and steam and condensate meters.


	1.2 QUALITY ASSURANCE
	A. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," or materials, products, and installation.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressures and temperatures unless otherwise indicated:
	1. LP Steam Piping: 15 psig.
	2. Condensate Piping: 15 psig at 250 deg F.
	3. Makeup-Water Piping: 80 psig at 150 deg F
	4. Drain Piping: Equal to pressure of the piping system to which it is attached.
	5. Air-Vent and Vacuum-Breaker Piping: Equal to pressure of the piping system to which it is attached.
	6. Safety-Valve-Inlet and -Outlet Piping: Equal to pressure of the piping system to which it is attached.


	2.2 STEEL PIPE AND FITTINGS
	A. Steel Pipe: ASTM A53/A53M, black steel, plain ends, welded and seamless, Grade B, and Schedule as indicated in piping applications articles.
	B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125, 150, and 300 as indicated in piping applications articles.
	C. Malleable-Iron Threaded Fittings: ASME B16.3; Classes 150 and 300 as indicated in piping applications articles.
	D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in piping applications articles.
	E. Cast-Iron Threaded Flanges and Flanged Fittings: ASME B16.1, Classes 125 and 250 as indicated in piping applications articles; raised ground face, and bolt holes spot faced.

	2.3 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless otherwise indicated.
	a. Full-Face Type: For flat-face flanges.
	b. Narrow-Face Type: For raised-face flanges.


	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 LP STEAM PIPING APPLICATIONS
	A. LP Steam Piping: Schedule 40, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and threaded joints.
	B. Condensate Piping above Grade: Schedule 80, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and threaded joints.

	3.2 ANCILLARY PIPING APPLICATIONS
	A. Safety-Valve-Inlet and -Outlet Piping: Same materials and joining methods as for piping specified for the service in which safety valve is installed.

	3.3 INSTALLATION OF PIPING
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless 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. Diagonal runs are prohibited unless otherwise indicated.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Install piping to allow application of insulation.
	I. Select system components with pressure rating equal to or greater than system operating pressure.
	J. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	K. Install drains, consisting of a tee fitting, NPS 3/4 full port-ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	L. Install steam supply piping at a minimum uniform grade of 0.2 percent downward in direction of steam flow.
	M. Install condensate return piping at a minimum uniform grade of 0.4 percent downward in direction of condensate flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side down.
	O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to top of main pipe.
	P. Install valves according to the following Sections or other Sections as needed:
	1. Section 23 05 23.15 "Gate Valves for HVAC Piping."

	Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	S. Install shutoff valve immediately upstream of each dielectric fitting.
	T. Comply with requirements in Section 23 05 53 "Identification for HVAC Piping and Equipment" for identifying piping.
	U. Install drip legs at low points and natural drainage points such as ends of mains, bottoms of risers, and ahead of pressure regulators, and control valves.
	1. On straight runs with no natural drainage points, install drip legs at intervals not exceeding 300 feet.
	2. Size drip legs same size as main. In steam mains NPS 6 and larger, drip leg size can be reduced, but to no less than NPS 4.

	V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	W. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 23 05 18 "Escutcheons for HVAC Piping."

	3.4 INSTALLATION OF STEAM AND CONDENSATE PIPING SPECIALTIES N
	A. Comply with requirements in Section 23 22 16 "Steam and Condensate Heating Piping Specialties" for installation requirements for strainers, flash tanks, special-duty valves, steam traps, thermostatic air vents and vacuum breakers, and steam and con...

	3.5 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic restraints in Section 23 05 48 "Vibration and Seismic Controls for HVAC."
	B. Comply with requirements in Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment" for installation of hangers, supports, and anchor devices.
	C. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.

	D. Install hangers for steel steam supply piping and steam condensate piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are ...
	E. Support horizontal piping within 12 inches of each fitting.
	F. Support vertical runs of steel steam supply piping and steel steam condensate piping to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.6 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. 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 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.

	D. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

	3.7 FIELD QUALITY CONTROL
	A. Prepare steam and condensate piping according to ASME B31.9, "Building Services Piping," and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush system with clean water. Clean strainers.
	4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.

	B. Perform the following tests and inspections:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stress due to...
	3. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components, and repeat hydrostatic test until there are no leaks.

	C. Prepare test and inspection reports.



	23 22 16 - STEAM AND CONDENSATE HEATING PIPING SPECIALTIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes the following piping specialties for steam and condensate piping:
	1. Strainers.
	2. Pressure-reducing valves.
	3. Steam traps.

	B. Related Requirements:
	1. Section 23 05 23.15 "Gate Valves for HVAC Piping" for specification and installation requirements for gate valves common to most piping systems.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Strainer.
	2. Steam trap.


	1.3 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.4 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressures and temperatures unless otherwise indicated:
	1. LP Steam Piping: 15 psig.
	2. Condensate Piping: 15 psig at 250 deg F.
	3. Makeup-Water Piping: 80 psig at 73 deg F
	4. Safety-Valve-Inlet and -Outlet Piping: Equal to pressure of the piping system to which it is attached.


	2.2 STRAINERS
	A. Y-Pattern Strainers, Cast Iron:
	1. Body: ASTM A126, Class B cast iron, with bolted cover and bottom drain connection.
	2. End Connections: Threaded ends for strainers NPS 2 and smaller; flanged ends for strainers NPS 2-1/2 and larger.
	3. Strainer Screen: Stainless steel, 40-mesh strainer or perforated stainless steel basket.
	4. Tapped blowoff plug.
	5. CWP Rating: 250-psig working steam pressure.


	2.3 PRESSURE-REDUCING VALVES
	1. Basis-of-Design product, subject to compliance with the specified product on the drawings, provide a product by the following manufacturers:
	a. Watson McDaniels
	b. Armstrong International
	c. Spirax Sarco
	d. Or approved equal

	B. Capacities and Characteristics:
	1. See drawings for capacities and characteristics.

	C. Size, Capacity, and Pressure Rating: Factory set for inlet and outlet pressures indicated.
	D. Description: Pilot-actuated diaphragm type, with adjustable pressure range and positive shutoff.
	E. Body: Cast iron.
	F. End Connections: Flanged connections for valves NPS 2-1/2 and larger.
	G. Trim: Hardened stainless steel.
	H. Head and Seat: Replaceable, main head stem guide fitted with flushing and pressure-arresting device cover over pilot diaphragm.
	I. Gaskets: Non-asbestos materials.

	2.4 STEAM TRAPS
	A. Float and Thermostatic Steam Traps, Cast Iron:
	1. Basis-of-Design product, subject to compliance with the specified product on the drawings, provide a product by the following manufacturers:
	a. Watson McDaniels
	b. Armstrong International
	c. Spirax Sarco
	d. Or approved equal

	2. Body and Bolted Cap: ASTM A126 cast iron.
	3. End Connections: Threaded.
	4. Float Mechanism: Replaceable, stainless steel.
	5. Seat: Hardened stainless steel.
	6. Trap Type: Balanced pressure.
	7. Thermostatic Bellows: Stainless steel or monel.
	8. Thermostatic air vent capable of withstanding 45 deg F of superheat and resisting water hammer without sustaining damage.
	9. Maximum Operating Pressure: 125 psig.



	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff duty valves at branch connections to steam supply mains, at steam supply connections to equipment, and at the outlet of steam traps.
	B. Install safety valves on pressure-reducing stations and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install safety-valve discharge piping, without valves, to nearest floor drain or as indicated on Drawings. Comply with ASME Boile...

	3.2 INSTALLATION OF PIPING
	A. Install piping to permit valve servicing.
	B. Install drains, consisting of a tee fitting, NPS 3/4 full-port ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	C. Install valves according to:
	1. Section 23 05 23.12 "Ball Valves for HVAC Piping."
	2. Section 23 05 23.14 "Check Valves for HVAC Piping."
	3. Section 23 05 23.15 "Gate Valves for HVAC Piping."

	D. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment and elsewhere as indicated.
	E. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	F. Install shutoff valve immediately upstream of each dielectric fitting.

	3.3 INSTALLATION OF PRESSURE-REDUCING VALVES
	A. Install pressure-reducing valves in accessible location for maintenance and inspection.
	B. Install gate valves on both sides of pressure-reducing valves.
	C. Install flanges on both sides of pressure-reducing valves having threaded- or flanged-end connections, respectively.
	D. Install flanges on the increaser and reducer on each side of the pressure-reducing valves.
	E. Install pressure gages on low-pressure and high-pressure side of pressure-reducing valves according to Section 230519 "Meters and Gages for HVAC Piping."

	3.4 INSTALLATION OF STEAM TRAPS
	A. Install steam traps in accessible locations as close as possible to connected equipment.
	B. Install full-port ball valve, strainer, and union upstream from trap; install union, check valve, and full-port ball valve downstream from trap unless otherwise indicated.



	23 53 13 - BOILER FEEDWATER TANKS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes packaged, factory-assembled, boiler feedwater pumps.

	1.2 DEFINITIONS
	A. NPSHR: Net-positive suction head required.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each unit.
	B. Warranty Information.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ASME Compliance:
	1. Fabricate and label unit receivers of boiler feedwater pumps according to ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels," Division 1.
	2. Safety valves and pressure vessels shall bear the appropriate ASME label.

	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.

	2.2 FEEDWATER UNITS
	A. Basis-of-Design product, subject to compliance with the product specified on the drawings. Provide a product by one of the following manufacturers:
	1. Cleaver Brooks
	2. Atlantic
	3. Or Approved Equal

	B. Description: Factory-assembled and -tested unit consisting of a receiver, feedwater pumps, controls, and the following features and accessories:
	1. Liquid-filled industrial thermometer graduated in Fahrenheit.
	2. Level gage glass with stops at top and bottom.
	3. Companion flanges.
	4. Pump, suction and discharge isolation valve, inlet strainer, discharge check valve, and liquid-filled pressure gage.
	5. Makeup Water Assembly: Float operated with integral valve; with inlet strainer and three-valve bypass.
	6. Feedwater Heater: Sparge tube, thermostat, and control valve.
	7. Factory-Installed Pipe, NPS 2-1/2 and Smaller: ASTM A53/A53M, Type S (seamless), Grade B; or ASTM A106/A106M, Type S, Grade B, Schedule 40 with threaded joints and fittings.
	a. Cast-Iron Threaded Fittings: ASME B16.4; Class 125.
	b. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150.
	c. Forged-Steel Fittings: ASME B16.11, Class 3000.
	d. Malleable-Iron Unions: ASME B16.39; Class 150.
	e. Forged-Steel Unions: MSS SP-83, Class 3000.

	8. Pump-discharge bypass with relief valve or orifice plate sized to provide continuous pump operation with boiler feedwater valve closed.
	9. Threaded connection and provision for chemical injection quill.

	C. Receiver:
	1. Material: Welded carbon steel.
	2. Finish: Primer.
	3. Mounting Arrangement: Floor mounted.
	4. Mounting Frame: Structural-steel stand to support receiver and pumps.
	5. Drain connection with valve.

	D. Horizontal Feedwater Pump: Base-mounted, single-stage, radially split-case-design centrifugal pump; rated for 175-psig minimum working pressure and a continuous water temperature of at least 225 deg F with the following features:
	1. Impeller: Stainless steel.
	2. Coupling: Close.
	3. Seals: Mechanical.
	4. Motor: Open dripproof enclosure. Comply with requirements in Section 230513 "Common Motor Requirements for HVAC Equipment."

	E. Control panel shall be unit mounted and factory wired and shall include the following:
	1. NEMA 250, Type 1 enclosure.
	2. Single-point field power interface to fused disconnect switch. Withstanding rating of disconnecting means shall protect equipment. Coordinate requirements with field electrical power source.
	a. Branch power circuit to each motor and to controls.

	3. NEMA-rated motor controller for each motor, and include a hand-off-auto switch and overcurrent protection.
	a. Alternating controls for multiple-pump units with intermittent operation as indicated by control sequence.

	4. Terminal blocks with numbered and color-coded wiring to match wiring diagram.
	5. Wiring outside of an enclosure in a raceway. Make connections to motor with liquid-tight conduit.
	6. Removable control mounting plate.
	7. Visual indication of status and alarm.
	8. Audible alarm and silence switch.
	9. Visual indication of elapsed run time, graduated in hours.
	10. Fused control-circuit transformer.

	F. Feedwater Single-Pump Control Sequence:
	1. Boiler water-level controller starts and stops pump to maintain boiler water-level set point.
	2. Visual indication of pump on and off status.
	3. Visual alarm indication of pump failure.

	G. Receiver Makeup Water Control Sequence:
	1. Mechanical float operates integral valve to maintain water-level set point.
	2. Visual and audible alarm indication of low receiver-water level.

	H. Control System Interface: Factory install hardware to enable remote monitoring.
	1. Hardwired Monitoring Points: On/off status for each pump, failure alarm for each pump, receiver low-water-level alarm

	I. Capacities and Characteristics:
	a. See drawings for capacities and characteristics.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Coordinate size and location of bases. Cast anchor-bolt inserts into concrete bases. Concrete, reinforcement, and formwork requirements are specified with concrete.
	B. Equipment Mounting:
	C. Install unit to permit access for maintenance.
	D. Support piping independent of equipment.
	E. Install parts and accessories shipped loose.
	F. Install control and electrical devices furnished with units that are not factory mounted.
	G. Install control and power wiring to field-mounted control and electrical devices furnished with units that are not factory installed.
	H. Protect units from corrosion.
	1. Before filling with water, protect by dry storage method recommended by manufacturer.
	2. After filled with water, protect by wet storage method recommended by manufacturer.

	I. Chemical Treatment: Quality of water in units shall be maintained by a professional water treatment organization that shall provide on-site supervision to maintain the required water quality during periods of storage, operating, standby, and test c...

	3.2 PIPING CONNECTIONS
	A. Comply with requirements for piping specified in Section 23 22 13 "Steam and Condensate Heating Piping" and Section 23 22 16 "Steam and Condensate Heating Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to boiler feedwater pumps, allow space for service and maintenance.
	C. Connect makeup water piping and cooling-water piping with reduced-pressure backflow preventers.
	D. Install overflow drain piping to nearest floor drain.
	E. Install piping from unit drain connections and extend to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation if required.
	F. Install vents and extend to outdoors; terminate with elbow turned down and an insect screen.
	G. Connect chemical treatment piping to each boiler feedwater pump unit chemical treatment connection with check valve and isolation valve.

	3.3 ELECTRICAL POWER CONNECTIONS
	A. Connect wiring according to electrical drawings and specifications.
	B. Ground equipment according to electrical drawings and specifications.

	3.4 CONTROLS CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring between boiler feedwater pump units and other equipment to interlock operation as required to provide a complete and functioning system.
	C. Connect control wiring between boiler feedwater pump unit control interface and control system to provide remote monitoring.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Inspect field-assembled components, equipment installation, and piping and electrical connections for compliance with manufacturer's written instructions.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Check bearing lubrication.
	4. Verify proper motor rotation.
	5. Startup service.
	6. Report results in writing.

	B. Boiler feedwater pump will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Adjust boiler water-level controls to properly stage unit.
	B. Set field-adjustable controls.

	3.7 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain boiler feedwater units.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Industrial Glass thermometers.
	2. Thermowells.
	3. Pressure gauges, dial type.
	4. Gauge attachments.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Piping Specialties" for steam and condensate meters.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	B. Product Data Submittals: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of meter.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gauges to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 INDUSTRIAL GLASS THERMOMETERS
	A. Thermometers, Liquid in Glass - Metal Case, Industrial Style:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Miljoco Corporation.
	b. Trerice, H. O. Co.
	c. Weiss Instruments, Inc.
	d. Weksler Glass Thermometer Corp.
	e. Standard: ASME B40.200.


	B. Case: Cast aluminum 7-inch nominal size unless otherwise indicated.
	C. Case Form: Adjustable angle unless otherwise indicated.
	D. Tube: Glass with magnifying lens and blue or red organic liquid, mercury free.
	E. Tube Background: Nonreflective aluminum with permanently etched scale markings graduated in deg F
	F. Window: Glass.
	G. Stem: Aluminum and of length to suit installation.
	a. Design for Thermowell Installation: Bare stem.
	2. Connector: 1-1/4 inches, with ASME B1.1 or ASME B1.20.1 screw threads to fit thermowell.
	3. Accuracy: Plus or minus 1 percent of span range or one scale division, to a maximum of 1.5 percent of span.


	2.2 THERMOWELLS
	A. Thermowells:
	1. Standard: ASME B40.200.
	2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
	3. Material for Use with Copper Tubing:  CNR or CUNI.
	4. Material for Use with Steel Piping:  CRES.
	5. Type: Stepped shank unless straight or tapered shank is indicated.
	6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
	7. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.
	8. Bore: Diameter required to match thermometer bulb or stem.
	9. Insertion Length: Length required to match thermometer bulb or stem.
	10. Lagging Extension: Include on thermowells for insulated piping and tubing.
	11. Bushings: For converting size of thermowell's internal screw thread to size of thermometer connection.

	B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

	2.3 PRESSURE GAUGES, DIAL TYPE
	A. Pressure Gauges, Dial Type - Direct Mounted, Metal Case:
	1. Provide a product by the following manufacturers:
	a. Ashcroft.
	b. Weiss.
	c. Ametek.
	d. Or approved equal.

	3. Case: Sealed type(s); cast aluminum or drawn steel 6-inch nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube.
	5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanent scale markings graduated in psi
	8. Pointer: Dark-colored metal.
	9. Window: Glass
	10. Ring: Stainless steel.
	11. Accuracy: Grade A, plus or minus 1 percent of middle half of span.


	2.4 GAUGE ATTACHMENTS
	A. Siphons: Loop-shaped section of stainless-steel pipe with NPS 1/4 or NPS 1/2 pipe threads.
	B. Valves: stainless steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at the most readable position.
	G. Install valve and siphon fitting in piping for each pressure gauge for steam.
	H. Install pressure gauges in the following locations:
	1. Inlet and outlet sides of pressure-reducing valve.


	3.2 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gauges to proper angle for best visibility.

	3.3 THERMOMETER SCHEDULE
	A. Thermometers where shown on the plans
	1. Industrial Liquid in Glass Thermometers


	3.4 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Steam Piping:
	1. 0 to 300 deg F


	3.5 PRESSURE-GAUGE SCHEDULE
	A. Pressure gauges where shown on the plans.
	1. Sealed direct mounted, metal case with siphon loop.


	3.6 PRESSURE-GAUGE SCALE-RANGE SCHEDULE
	A. Scale Range for Steam Piping:
	1. 0 to 30 psi
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	01 31 00 - PROJECT MANAGEMENT AND COORDINATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. Project meetings.
	2. Requests for Interpretation (RFIs).

	B. See Division 01 Section "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.

	1.2 DEFINITIONS
	A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents.

	1.3 SUBMITTALS
	A. No construction is to commence prior to approval of all submittals.

	1.4 COORDINATION
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate construction operations, included in different sections that de...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination. Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work. Such administra...
	1. Preparation of Contractor's Construction Schedule.
	2. Delivery and processing of submittals.
	3. Progress meetings.
	4. Preinstallation conferences.
	5. Project closeout activities.
	6. Startup and adjustment of systems.
	7. Project closeout activities.


	1.5 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting. Notify Owner and Engineer of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda. Distribute the agenda to all invited attendees.
	3. Minutes:  Record significant discussions and agreements achieved. Distribute the meeting minutes to everyone concerned, including Owner and Engineer, within three days of the meeting.

	B. Preconstruction Conference:  Schedule a preconstruction conference before starting construction, at a time convenient to Owner and Engineer, but no later than 15 days after execution of the Agreement. Hold the conference at Project site or another ...
	1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference. All participants at the conference shall ...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Procedures for processing field decisions and Change Orders.
	f. Procedures for RFIs.
	g. Procedures for testing and inspecting.
	h. Procedures for processing Applications for Payment.
	i. Distribution of the Contract Documents.
	j. Submittal procedures.
	k. Preparation of Record Documents.
	l. Use of the premises.
	m. Work restrictions.
	n. Owner's occupancy requirements.
	o. Construction waste management and recycling.
	p. Parking availability.
	q. Office, work, and storage areas.
	r. Equipment deliveries and priorities.
	s. Progress cleaning.
	t. Working hours.

	3. Minutes:  Record and distribute meeting minutes.

	C. Progress Meetings:  Conduct progress meetings at weekly intervals. Coordinate dates of meetings with preparation of payment requests.
	1. Attendees:  In addition to representatives of Owner and Engineer, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represe...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting. Review other items of significance that could affect progress. Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting. Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's Construction Schedule. Determine how construction behind sch...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Work hours.
	9) Hazards and risks.
	10) Progress cleaning.
	11) Quality and work standards.
	12) Status of correction of deficient items.
	13) Field observations.
	14) RFIs.
	15) Pending changes.


	3. Minutes:  Record the meeting minutes.
	4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present.
	a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized. Issue revised schedule concurrently with the report of each meeting.



	1.6 REQUESTS FOR INTERPRETATION (RFIs)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	1. RFIs shall originate with Contractor. RFIs submitted by entities other than Contractor will be returned with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	1. Project name.
	2. Date.
	3. Name of Contractor.
	4. Name of Engineer and Construction Manager.
	5. RFI number, numbered sequentially.
	6. Specification Section number and title and related paragraphs, as appropriate.
	7. Drawing number and detail references, as appropriate.
	8. Field dimensions and conditions, as appropriate.
	9. Contractor's suggested solution(s). If Contractor's solution(s) impact the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	10. Contractor's signature.
	11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, and other information necessary to fully describe items needing interpretation.

	C. Hard-Copy RFIs:  CSI Form 13.2A.
	1. Identify each page of attachments with the RFI number and sequential page number.

	D. Engineer's Action:  Engineer will review each RFI, determine action required, and return it. Allow seven working days for Engineer's response for each RFI. RFIs received after 1:00 p.m. will be considered as received the following working day.
	1. The following RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Engineer's actions on submittals.
	f. Incomplete RFIs or RFIs with numerous errors.

	2. Engineer's action may include a request for additional information, in which case Engineer's time for response will start again.

	E. On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response to affected parties. Review response and notify Engineer within seven days if Contractor disagrees with response.
	F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log weekly. Use CSI Log Form 13.2B.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 Construction
	A. Anytime a sub contactor is present at job site, the prime contractor shall be on site.


	END OF SECTION 01 31 00

	01 33 00 - SUBMITTAL PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. See Division 01 Section "Closeout Procedures" for submitting warranties.
	C. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.

	1.2 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Engineer’s responsive action.
	B. Informational Submittals:  Written information that does not require Engineer’s responsive action. Submittals may be rejected for not complying with requirements.

	1.3 COMMENCEMENT
	A. No construction shall start prior to approval of all submittals.

	1.4 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Engineer reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Electronic submittals shall be in Adobe PDF format.
	C.  Substituted items shall be submitted with manufacturer’s descriptive data and must show equality to item specified. Information on substituted items must be complete, including, but not limited to: design, construction materials, and construction ...
	D. Contractor has two chances (one submittal and one resubmittal) to substitute a piece of equipment from specified equipment. If piece of equipment is still unacceptable to engineer, contractor to provide specified equipment.
	E. Submit manufacturer’s descriptive data within ten (10) working days after award of the contract. Materials and fixtures shall not be ordered prior to submittal approval. Allow ten (10) working days after receipt of submittals in the engineer’s offi...
	F. Upon completion of the project, and prior to final acceptance payment, submit one (1) set of as-built drawings and three sets of operating and maintenance instructions (bound in 3-ring binders).
	G. Resubmittal Review:  Allow 10 working days for review of each resubmittal.
	H. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's review and approval markings and action taken by Engineer.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Engineer.
	d. Name and address of Contractor.
	e. Name and address of subcontractor.
	f. Name and address of supplier.
	g. Name of manufacturer.
	h. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 06 10 00.01). Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 06 10 00.01.A).

	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Other necessary identification.


	I. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents on submittals.
	J. Additional Copies:  Unless additional copies are required for final submittal, and unless Engineer observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will be marked with action taken and will be returned.

	K. Transmittal:  Package each submittal individually and appropriately for transmittal and handling. Transmit each submittal using a transmittal form. Engineer will return submittals, without review, received from sources other than Contractor.
	1. Transmittal Form:  Use AIA Document G810.

	L. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.

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


	PART 2 -  PRODUCTS
	2.1 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Manufacturer's catalog cuts.
	e. Wiring diagrams showing factory-installed wiring.
	f. Printed performance curves.
	g. Operational range diagrams.
	h. Compliance with specified referenced standards.
	i. Testing by recognized testing agency.

	4. Number of Copies:  Submit one electronic copy of Product Data. Engineer will mark up and return one electronic copy as a Project Record Document.

	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents. Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.
	k. Relationship to adjoining construction clearly indicated.
	l. Seal and signature of professional engineer if specified.
	m. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches.
	3. Number of Copies:  Submit electronic copy of each submittal. Engineer will return one copy.

	D. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.
	1. Number of Copies:  Submit electronic copy of product schedule or list.

	E. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design.
	1. Number of Copies:  Submit electronic copy of subcontractor list.



	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before submitting to Engineer.
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp. Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submit...

	3.2 ENGINEER'S ACTION
	A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or modifications required, and return it. Engineer will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action taken...
	C. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	D. Submittals not required by the Contract Documents may not be reviewed and may be discarded.



	01 40 00 - QUALITY REQUIREMENTS
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Quality assurance and control of installation.
	B. Tolerances.
	C. Manufacturers' field services and reports.
	D. Testing and inspections.

	1.2 RELATED SECTIONS
	A. Section 01 33 00 - Submittals.
	B. Individual Specification Sections.

	1.3 QUALITY ASSURANCE/CONTROL OF INSTALLATION
	A. Monitor quality control over suppliers, manufacturers, Products, services, site conditions, and workmanship, to produce Work of specified quality.
	B. Comply fully with manufacturers' instructions, including each step-in sequence.
	C. Should manufacturers' instructions conflict with Contract Documents, request clarification from Architect/Engineer before proceeding.
	D. Comply with specified standards as a minimum quality for the Work except when more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.
	E. Perform work by persons qualified to produce workmanship of specified quality.

	1.4 TOLERANCES
	A. Monitor tolerance control of installed products to produce acceptable work. Do not permit tolerances to accumulate.
	B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with Contract Documents, request clarification from Engineer before proceeding.
	C.  Adjust products to appropriate dimensions; position before securing products in place.



	01 60 00 - PRODUCT REQUIREMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; product substitutions; and c...
	B. See Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout.
	C. See Division 23 Sections for specific requirements for warranties on products and installations specified to be warranted.

	1.2 DEFINITIONS
	A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility. Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process, or where indicated as a product substitution, to have the indicated qualities related to type, function, dimension, in-service performance, physical propertie...

	B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and accompanied by the words "basis of design," including make or model number or other designation, to establish the significant qualities related to type, fu...

	1.3 SUBMITTALS
	A. Substitution Requests:  Submit electronic copy of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use CSI Form 13.1A.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as
	a. Coordination information, including a list of changes or modifications needed to other parts of the Work and to construction performed by Owner and separate contractors, that will be necessary to accommodate proposed substitution.
	b. Detailed comparison of significant qualities of proposed substitution with those of the Work specified. Significant qualities may include attributes such as performance, weight, size, durability, visual effect, and specific features and requirement...
	c. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	d. Samples, where applicable or requested.
	e. List of similar installations for completed projects with project names and addresses and names and addresses of engineers and owners.


	B. Comparable Product Requests:  Submit electronic copy of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Engineer's Action:  If necessary, Engineer will request additional information or documentation for evaluation within one week of receipt of a comparable product request. Engineer will notify Contractor of approval or rejection of proposed comparab...

	C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 Section "Submittal Procedures." Show compliance with requirements.

	1.4 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, product selected shall be compatible with products previously selected, even if previously selected products where also options.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft. Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that products are undamaged and properly protected.

	C. Storage:
	1. Store materials in a manner that will not endanger Project structure.
	2. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	3. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	4. Protect stored products from damage and liquids from freezing.


	1.6 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations ...
	1. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, either to extend time limit provided by manufacturer's warranty or to provide more rights for Owner.

	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution. Submit a draft for approval before final execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using appropriate form properly executed.
	3. Refer to Divisions 2 through 16 Sections for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, that are undamaged and, unless otherwise indicated, that are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Engineer will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish "salient characteristics" of products.


	2.2 PRODUCT SUBSTITUTIONS
	A. Timing:  Engineer will consider requests for substitution if received within 10 working days after the Notice of Award. Requests received after that time may be considered or rejected at discretion of Engineer.
	B. Conditions:  Engineer will consider Contractor's request for substitution when the following conditions are satisfied. If the following conditions are not satisfied, Engineer will return requests without action, except to record noncompliance with ...
	1. Requested substitution does not require extensive revisions to the Contract Documents.
	2. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	3. Substitution request is fully documented and properly submitted.
	4. Requested substitution will not adversely affect Contractor's Construction Schedule.
	5. Requested substitution is compatible with other portions of the Work.
	6. Requested substitution has been coordinated with other portions of the Work.
	7. Requested substitution provides specified warranty.


	2.3 COMPARABLE PRODUCTS
	A. Conditions:  Engineer will consider Contractor's request for comparable product when the following conditions are satisfied. If the following conditions are not satisfied, Engineer will return requests without action, except to record noncompliance...
	1. Evidence that the proposed product does not require extensive revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications. Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements i...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of engineers and owners, if requested.



	PART 3 -  EXECUTION (Not Used)

	01 63 01 - SUBSTITUTIONS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for handling requests for substitutions made after award of the contract.
	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 1 Section “References” specifies the applicability of industry standards to products specified.
	2. Division 1 Section “Submittals” specifies requirements for submitting the Contractor’s Construction Schedule and the Submittal Schedule.


	1.3 DEFINITIONS
	A. Definitions in this Article do not change or modify the meaning of other terms used in the Contract Documents.
	B. Substitutions:  Changes in products, materials, equipment, and methods of construction required by the Contract Documents proposed by the Contractor after award of the Contract are considered to be requests for substitutions. The following are not ...
	1. Substitutions requested during the bidding period, and accepted by Addendum prior to award of the Contract, are included in the Contract Documents and are not subject to requirements specified in this Section for substitutions.
	2. Revisions to the Contract Documents requested by the Owner or Engineer.
	3. Specified options of products and construction methods included in the Contract Documents.
	4. The Contractor’s determination of and compliance with governing regulations and orders issued by governing authorities.


	1.4 Contractor has 2 chances (initial submittals and 1 revised submittal) for a substitution. If submittals are not to the satisfaction of the Engineer, Contractor to provide specified material at no additional cost to Owner.
	1.5 SUBMITTALS
	A. Substitution Request Submittal:  The Engineer will consider requests for substitution if received within 30 days after commencement of the Work. Requests received more than 30 days after commencement of the Work may be considered or rejected at the...
	1. Submit electronic copy of each request for substitution for consideration. Submit requests in the form and according to procedures required for change-order proposals.
	2. Identify the product or the fabrication for installation method to be replaced in each request. Include related Specification Section and Drawing numbers.
	3. Provide complete documentation showing compliance with the requirements for substitutions, and the following information, as appropriate:
	a. Coordination information, including a list of changes or modifications needed to other parts of Work and to construction performed by the Owner and separate contractors, that will be necessary to accommodate the proposed substitution.
	b. A detailed comparison of significant qualities of the proposed substitution with those of the Work specified. Significant qualities may include elements, such as performance, weight, size, durability, and visual effect.
	c. Product Data, including Drawings and descriptions of products and fabrication and installation procedures.
	d. Samples, where applicable or requested.
	e. A statement indicating the substitution’s effect on the Contractor’s Construction Schedule compared to the schedule without approval of the substitution. Indicate the effect of the proposed substitution on overall Contract Time.
	f. Cost information, including a proposal of the net change, if any in the Contract Sum.
	g. The Contractor’s certification that the proposed substitution conforms to requirements in the Contract Documents in every respect and is appropriate for the applications indicated.
	h. The Contractor’s waiver of rights to additional payment or time that may subsequently become necessary because of the failure of the substitution to perform adequately.
	4. Engineer’s Action:  If necessary, the Engineer will request additional information or documentation for evaluation within one week of receipt of a request for substitution. The Engineer will notify the Contractor of acceptance or rejection of the s...
	a. Use the product specified if the Engineer cannot make a decision on the use of a proposed substitute within the time allocated.
	5. Any changes to the electrical, mechanical, structural, or architectural will be the burden of the Contractor.

	B. Contractor shall submit shop drawings to Engineer of all these changes during submittal process.


	PART 2 -  PRODUCTS
	2.1 SUBSTITUTIONS
	A. Conditions:  The Engineer will receive and consider the Contractor’s request for substitution when one or more of the following conditions are satisfied, as determined by the Engineer. If the following conditions are not satisfied, the Engineer wil...
	1. Extensive revisions to the Contract Documents are not required.
	2. Proposed changes are in keeping with the general intent of the Contract Documents.
	3. The request is timely, fully documented, and properly submitted.
	4. The specified product or method of construction cannot be provided with the Contract Time. The Engineer will not consider the request if the product or method cannot be provided as a result of failure to pursue the Work promptly or coordinate activ...
	5. The request is directly related to an “or-equal” clause or similar language in the Contract Documents.
	6. The requested substitution offers the Owner a substantial advantage, in cost, time, energy conservation, or other considerations, after deducting additional responsibilities the Owner must assume. The Owner’s additional responsibilities may include...
	7. The specified product or method of construction cannot receive necessary approval by a governing authority, and the requested substitution can be approved.
	8. The specified product or method of construction cannot be provided in a manner that is compatible with other materials and where the Contractor certifies that the substitution will overcome the incompatibility.
	9. The specified product or method of construction cannot be coordinated with other materials and where the Contractor certifies that the proposed substitution can be coordinated.
	10. The specified product or method of construction cannot provide a warranty required by the Contract Documents and where the Contractor certifies that the prosed substitution provides the required warranty.

	B. The Contractor’s submittal and the Engineer’s acceptance of Shop Drawings, Product Data, or Samples for construction activities not complying with the Contract Documents do not constitute an acceptable or valid request for substitution, nor do they...
	C. Listed manufacturers are subject to compliance to the specified product on the drawings. Electrical, dimensions, weights and options shall not require re-engineering by the design team.
	D. Substituted product shall not increase cost to owner or design team


	PART 3 -  EXECUTION (Not Applicable)
	END OF SECTION 01 63 01


	01 73 00 - EXECUTION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. General installation of products.
	3. Progress cleaning.
	4. Starting and adjusting.
	5. Protection of installed construction.
	6. Correction of the Work.

	B. See Division 01 Section "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.
	C. No construction shall start prior to approval of al submittals.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions:  The existence and location of site improvements, utilities, and other construction indicated as existing are not guaranteed. Before beginning work, investigate and verify the existence and location of mechanical and electrical...
	1. Before construction, verify the location and points of connection of utility services.

	B. Existing Utilities:  The existence and location of underground and other utilities and construction indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and location of underground utilities and ...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; and underground electrical services.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	C. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Existing Utility Information:  Furnish information to Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction.  Coordina...
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	C. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Engineer.  Include a detailed description of problem encountered, together wit...

	3.3 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	F. Templates:  Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products ...
	G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component securely in place, accurately located and aligned with other portions of the Work.
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Engineer.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonr...

	H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.4 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas. Coordinate progress cleaning for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold materials more than 7 days during normal weather or 3 days if the temperature is expected to rise above 80 deg F.
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.

	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are ...
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste materials down sewers or into waterways will not be permitted.
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures:  Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.5 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	B. Adjust operating components for proper operation without binding.  Adjust equipment for proper operation.
	C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service:  If a factory-authorized service representative is required to inspect field-assembled components and equipment installation, comply with qualification requirements in Division 01 Section "Quality Requirements."

	3.6 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.

	3.7 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.
	1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

	B. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	C. Repair components that do not operate properly.  Remove and replace operating components that cannot be repaired.
	D. Remove and replace chipped, scratched, and broken glass or reflective surfaces.
	END OF SECTION 01 73 00



	01 73 29 - CUTTING AND PATCHING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes procedural requirements for cutting and patching.
	B. See Divisions 23 Sections for specific requirements and limitations applicable to cutting and patching individual parts of the Work.

	1.2 QUALITY ASSURANCE
	A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased main...
	D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching. Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Engineer's opini...

	1.3 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with in-place finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Protection:  Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	B. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	C. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.

	3.3 PERFORMANCE
	A. General:  Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed proc...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering, and chopping. Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces. Temporarily cover opening...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	4. Proceed with patching after construction operations requiring cutting are complete.

	C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work. Patch with durable seams that are as invisible as possible. Provide materials and comply with installation req...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.

	D. Cleaning:  Clean areas and spaces where cutting and patching are performed. Completely remove paint, mortar, oils, putty, and similar materials.
	E. Roof patching: Contractor is responsible for keeping existing foam roof weather tight. Contractor to patch and repair any damages to roof caused by construction of this project. Patch and repair shall be per roofing manufacturer’s instructions.



	01 74 19 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for the following:
	1. Disposing of nonhazardous demolition and construction waste.


	1.2 DEFINITIONS
	A. Construction Waste:  Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations. Construction waste includes packaging.
	B. Demolition Waste:  Building and site improvement materials resulting from demolition or selective demolition operations.
	C. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	D. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent incorporation into the Work.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 All existing equipment and control sensors and equipment shall be offered to the owner and shall be delivered to owner on site. All equipment becomes property of the contractor and shall be removed from site.
	3.2 PLAN IMPLEMENTATION
	A. General:  Implement waste management plan as approved by Owner. Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.

	3.3 DISPOSAL OF WASTE
	A. General:  Remove waste materials from Project site and legally dispose of them in a landfill acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn waste materials.
	C. Disposal:  Transport waste materials and dispose of at designated spoil areas on Owner's property.
	D. Disposal:  Transport waste materials off Owner's property and legally dispose of them.



	01 77 00 - CLOSEOUT PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Warranties.
	3. Final cleaning.

	B. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.
	C. See Divisions 23 Sections for specific closeout and special cleaning requirements for the Work in those Sections.

	1.2 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following. List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	3. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	4. Prepare and submit Project Record Documents, operation and maintenance manuals, and similar final record information.
	5. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner. Label with manufacturer's name and model number where applicable.
	6. Complete startup testing of systems.
	7. Submit test/adjust/balance records.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	10. Complete final cleaning requirements, including touchup painting.
	11. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion. On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements. Engineer will prepare the Certificate of Substant...
	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.


	1.3 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit certified copy of Engineer's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Engineer. The certified copy of the list shall state that each item has been completed or otherwise...
	2. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	3. Submit pest-control final inspection report and warranty.
	4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.

	B. Inspection:  Submit a written request for final inspection for acceptance. On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements. Engineer will prepare a final Certificate for Payment a...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit electronic copy 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 a...
	1. Organize list of spaces in sequential order, starting with exterior areas first and proceeding from lowest floor to highest floor.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.


	1.5 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Engineer for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.
	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.

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

	1.6 FINAL APPROVED SUBMITTALS
	A. Provide the owner with two (2) 3-ring binders at the final approved submittals. Submittals shall be organized by specification section.


	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:  Provide 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 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. Remove tools, construction equipment, machinery, and surplus material from Project site.
	d. 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...
	e. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	f. Sweep concrete floors broom clean in unoccupied spaces.
	g. Remove labels that are not permanent.
	h. Touch up and otherwise repair and restore marred, exposed finishes and surfaces. Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	i. Wipe surfaces of mechanical and electrical equipment and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	j. Replace parts subject to unusual operating conditions.
	k. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or excess materials on Owner's property. Do not discharge volatile, harmful, or dangerous materials into drainage systems. Remove waste materials from Projec...



	01 78 23 - OPERATION AND MAINTENANCE DATA
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation manuals for systems, subsystems, and equipment.
	2. Maintenance manuals for the care and maintenance of systems and equipment.

	B. See Divisions 23 Sections for specific operation and maintenance manual requirements for the Work in those Sections.

	1.2 SUBMITTALS
	A. Manual:  Submit one copy of each manual in final form at least 10 days before final inspection. Engineer will return copy with comments within 10 days after final inspection.
	1. Correct or modify each manual to comply with Engineer's comments. Submit 3 copies of each corrected manual within 10 days of receipt of Engineer's comments.



	PART 2 -  PRODUCTS
	2.1 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system. Each manual shall contain a title page, table of content...
	B. Title Page:  Enclose title page in transparent plastic sleeve. Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name, address, and telephone number of Contractor.
	6. Name and address of Engineer.
	7. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents:  Organize into sets of manageable size. Arrange contents alphabetically by system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside cove...
	a. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents. Indicate volume number for multiple-volume sets.

	2. Provide a USB flash drive with the same material as the binders.
	a. Files shall be in PDF Format.
	b. Each section shall be bookmarked.

	3. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section. Mark each tab to indicate contents. Include typed list of products and major components of equipment included in the section on each divider, cross-referenced to Specificat...
	4. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for computerized electronic equipment.
	5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold, and place drawings in labeled envelopes and bind envelopes in rear of manual. At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.2 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and equipment descriptions, operating standards, operating procedures, operating logs, wiring and control diagrams, and lice...
	B. Descriptions:  Include the following:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.
	10. Manufacturer’s startup report
	11. Final approved test and balance report
	12. Warranty Information

	C. Operating Procedures:  Include start-up, break-in, and control procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and required sequences for electric or electronic systems.
	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.

	2.3 PRODUCT MAINTENANCE MANUAL
	A. Content:  Organize manual into a separate section for each product, material, and finish. Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name, and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and inspection procedures, types of cleaning agents, methods of cleaning, schedule for cleaning and maintenance, and repair instructions.
	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.4 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name, and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and components, and recommended spare parts for each component part...
	D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, disassembly instructions, and adjusting instructions that detail essential maintenance procedures:
	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.5 TEST AND BALANCE REPORT
	A. Include final copy of Test and Balance Report.

	2.6 MANUFACTURER’S START UP REPORT
	A. Include all manufacturer’s start up report.


	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed. Mark each sheet to identify each product or component incorporated into the Work. If data include mor...
	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams. Coordinate these drawings with information contai...
	1. Do not use original Project Record Documents as part of operation and maintenance manuals.

	F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and maintenance documentation.
	G. Provide the engineer with a PDF file prior to assembly of the final manual to ensure manual is complete and ready to be submitted.



	01 78 39 - PROJECT RECORD DOCUMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for Project Record Documents, including the following:
	1. Record Drawings.
	2. Record Specifications.
	3. Record Product Data.

	B. See Divisions 23 Sections for specific requirements for Project Record Documents of the Work in those Sections.

	1.2 SUBMITTALS
	A. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit one set of marked-up Record Prints.

	B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit one copy of each Product Data submittal.


	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop Drawings.
	1. Preparation:  Mark Record Prints to show the actual installation where installation varies from that shown originally.
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Record data as soon as possible after obtaining it. Record and check the markup before enclosing concealed installations.

	2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical conditions, completely and accurately. If Shop Drawings are marked, show cross-reference on the Contract Drawings.
	3. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between changes for different categories of the Work at same location.
	4. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.
	5. If any substitutions are made from scheduled products, Contractor is to mark schedules to reflect what was installed.
	6. Marks to be in red pen.
	7. Submit Record Drawings to Engineer.


	2.2 MISCELLANEOUS RECORD SUBMITTALS
	A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work. Bind or file miscellaneous records and identify each, ready for continued use ...


	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during the construction period for Project Record Document purposes. Post changes and modifications to Project Record Documents as they occur; do not wait until the end of Project.
	B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field office apart from the Contract Documents used for construction. Do not use Project Record Documents for construction purposes. Maintain Record Documents i...



	01 79 00 - DEMONSTRATION AND TRAINING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.

	B. See Divisions 23 Sections for specific requirements for demonstration and training for products in those Sections.

	1.2 SUBMITTALS
	A. Instruction Program:  Submit two copies of outline of instructional program for demonstration and training, including a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module.  Include learnin...

	1.3 QUALITY ASSURANCE
	A. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Engineer.


	PART 2 -  PRODUCTS
	2.1 INSTRUCTION PROGRAM
	A. Program Structure:  Develop an instruction program that includes individual training modules for each system and equipment not part of a system, as required by individual Specification Sections.
	B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following:
	1. Basis of System Design, Operational Requirements, and Criteria:  Include system and equipment descriptions, operating standards, regulatory requirements, equipment function, operating characteristics, limiting conditions, and performance curves.
	2. Documentation:  Review emergency, operations, and maintenance manuals; Project Record Documents; identification systems; warranties and bonds; and maintenance service agreements.
	3. Emergencies:  Include instructions on stopping; shutdown instructions; operating instructions for conditions outside normal operating limits; instructions on meaning of warnings, trouble indications, and error messages; and required sequences for e...
	4. Operations:  Include startup, break-in, control, and safety procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; operating procedures for emergencies and equipment failure; and requir...
	5. Adjustments:  Include alignments and checking, noise, vibration, economy, and efficiency adjustments.
	6. Troubleshooting:  Include diagnostic instructions and test and inspection procedures.
	7. Maintenance:  Include inspection procedures, types of cleaning agents, methods of cleaning, procedures for preventive and routine maintenance, and instruction on use of special tools.
	8. Repairs:  Include diagnosis, repair, and disassembly instructions; instructions for identifying parts; and review of spare parts needed for operation and maintenance.



	PART 3 -  EXECUTION
	3.1 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Owner will furnish an instructor to describe Owner's operational philosophy.

	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner with at least seven days advance notice.




	23 00 00 - COMMON WORK RESULTS FOR HVAC SYSTEMS
	SECTION 23 00 00-COMMON WORK RESULTS FOR HVAC SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Piping materials and installation instructions common to most piping systems.
	2. Mechanical demolition.
	3. Equipment installation requirements common to equipment sections.

	B. The information indicated on the drawings as existing is based upon information taken from as-built drawings, field investigation, and information obtained from submittal data, etc. The plans do not guarantee accuracy but are only an indication of ...
	C. The contractor shall install the new equipment, ductwork, and piping around all existing obstacles including:  electrical conduit, domestic water piping, waste and vent piping, chilled and heating water piping, and fire sprinkler piping. Provide of...
	D. Provide all necessary labor, materials, equipment, services, and insurances to complete the heating, ventilating, and air conditioning work within the full intent of the drawings and specifications contained hereon and to the entire satisfaction of...
	E. All dimensions and measurements shall be verified at the jobsite before fabrication and/or installation of the equipment.
	F. Contractor shall visit the site and become familiar with the project before bidding.

	1.2 DEFINITIONS
	A. Exposed, Interior Installations:  Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.
	B. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants. Examples include above ceilings and chases.

	1.3 SUBMITTALS
	A. See specification section 00 13 30, “Submittal Procedures”.
	B. Welding certificates.

	1.4 WORKMANSHIP
	A. All work to be performed by qualified personnel normally engaged in the respective line of work.
	B. Perform all work in a manner not to disturb the normal operation of the building.
	C. Coordinate all work with the owner's representative.
	D. The mechanical contractor is responsible for performing all work acceptable to the owner's representative.

	1.5 PROJECT/SITE CONDITIONS
	A. Examine the site, verify dimensions and locations against the drawings, and inform self of conditions under which work is to be done before submitting proposal. No allowance will be made for extra expense on account of error.
	B. Information shown relative to existing locations is based upon available records and data but shall be regarded as approximate only. Make minor deviations found necessary to conform with actual locations and conditions without extra cost.
	C. Install work in locations shown on drawings, unless prevented by project conditions.
	D. Prepare drawings showing proposed rearrangement of work to meet project conditions, including changes to work specified in other sections. Obtain permission of Owner/Engineer before proceeding.

	1.6 QUALITY ASSURANCE
	A. Steel Pipe Welding:  Qualify processes and operators shall be in accordance with the following:
	1. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	B. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes ar...
	C. Reference Building Codes and Standards:
	1. IBC – 2018 International Building Code
	2. UMC – 2018 Uniform Mechanical Code
	3. UPC – 2018 Uniform Plumbing Code
	4. IFC – 2018 International Fire Code
	5. IECC – 2018 International Energy Conservation Code
	6. NFPA – National Fire Protection Association
	7. NEC – National Electrical Code
	8. Nevada State Regulatory Agencies
	9. ANSI – American National Standards Institute
	10. SMACNA – Sheet Metal and Air Conditioning Contractors National Association
	11. ASME – American Society of Mechanical Engineers
	12. UL – Underwriters Laboratory
	13. ASHRAE Handbooks
	14. ASHRAE Standards
	15. SMACNA Duct Construction Standards
	16. ASPE Data Books
	17. ASME CSD-1 - 2018



	PART 2 -  NOT USED
	PART 3 -  EXECUTION
	3.1 MECHANICAL DEMOLITION
	A. coordinate with the owner prior to the beginning of demolition work of equipment and material that the owner will salvage.
	B. Disconnect, demolish, and remove mechanical systems, equipment, and components indicated to be removed.
	1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or compatible piping material.
	3. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
	4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.

	C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.

	3.2 PRODUCT HANDLING
	A. Protection:  use all means necessary to protect the materials of this section before, during, and after installation and to protect the materials and work of the other trades.
	B. Replacements:  in the event of damage, immediately make all repairs and replacements necessary to the approval of the engineer and at no additional cost to the owner.

	3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel, and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of components. Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.4 CARE AND CLEANING
	A. Replace broken, damaged, or otherwise defective parts, materials, and work. Leave the entire work in a condition satisfactory to the architect and owner. At completion, carefully clean and adjust equipment, fixtures, and trim which are installed as...
	B. Drain and flush piping to remove grease and foreign matter.
	C. Clean out and remove surplus materials and debris resulting from the work, including surplus excavated material.



	23 05 13 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small, and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shippe...

	1.2 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 4,500 feet above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor: 1.15.
	D. Multispeed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Rotor: Random-wound, squirrel cage.
	F. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	G. Temperature Rise: Match insulation rating.
	H. Insulation:  Class F.
	I. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	J. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection requirements for controller with required motor leads. Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.


	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-protection device shall automatically reset when...

	2.6 ELECTRONICALLY COMMUTATED MOTORS (ECM)
	A. Electronically commutated motors (ECM), shall be permanently lubricated with heavy-duty ball bearings to match load.
	B. Internal motor circuitry shall convert AC power supplied to the fan to DC power to operate the motor.
	C. Motor shall be speed controllable down to 20% full speed.
	D. Motor speed shall be controlled by either a potentiometer dial mounted on the motor or by a 0-10 VDC signal
	E. Motor shall be a minimum of 85% efficient at all speeds.


	PART 3 -  EXECUTION (Not Applicable)

	23 05 17 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Sleeves.


	1.2 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements
	B. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron wall pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-steel wall pipes: ASTM A53/A53M, Schedule 40, with plain ends and welded steel collar: zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. PVC Pipe Sleeves: ASTM D1785, Schedule 40.
	E. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.


	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.
	C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
	1. 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.

	2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. 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.

	E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with fire- and smo...

	3.2 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair leaks and retest until no leaks exist.

	B. Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.3 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls above Grade:
	a. Piping Smaller Than NPS 6: Cast-iron pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller Than NPS 6 Steel pipe 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. Piping Smaller Than NPS 6 Steel pipe 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. Piping Smaller Than NPS 6: Steel pipe sleeves.

	5. Interior Partitions:
	a. Piping Smaller Than NPS 6 Steel pipe sleeves.





	23 05 18 - ESCUTCHEONS FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.


	1.2 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements.
	B. Product Data: For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 ESCUTCHEONS
	A. One-Piece, Cast-Brass Type: With polished, chrome-plated, and rough-brass finish and setscrew fastener.
	B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
	B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated finish.
	c. Insulated Piping: One-piece, stamped-steel type.
	d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type.
	f. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	g. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, stamped-steel type.
	h. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	i. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type.
	j. Bare Piping in Equipment Rooms: One-piece, cast-brass type with polished, chrome-plated finish.
	k. Bare Piping in Equipment Rooms: One-piece, stamped-steel type.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	23 05 19 - METERS AND GAUGES FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pressure gauges, dial type.
	2. Gauge attachments.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Piping Specialties" for steam and condensate meters.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	B. Product Data Submittals: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of meter.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gauges to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PRESSURE GAUGES, DIAL TYPE
	A. Pressure Gauges, Dial Type - Direct Mounted, Metal Case:
	1. Provide a product by the following manufacturers:
	a. Ashcroft.
	b. Weiss.
	c. Ametek.
	d. Or approved equal.

	3. Case: Sealed type(s); cast aluminum or drawn steel 6-inch nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube.
	5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanent scale markings graduated in psi
	8. Pointer: Dark-colored metal.
	9. Window: Glass
	10. Ring: Stainless steel.
	11. Accuracy: Grade A, plus or minus 1 percent of middle half of span.


	2.2 GAUGE ATTACHMENTS
	A. Siphons: Loop-shaped section of stainless-steel pipe with NPS 1/4 or NPS 1/2 pipe threads.
	B. Valves: stainless steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at the most readable position.
	B. Install valve and syphon fitting in piping for each pressure gauge for steam.
	C. Install pressure gauges in the following locations:
	1. Inlet and outlet sides of pressure-reducing valve.


	3.2 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gauges to proper angle for best visibility.

	3.3 PRESSURE-GAUGE SCHEDULE
	A. Pressure gauges at discharge of each pressure-reducing valve are to be the following:
	1. Sealed direct mounted, metal case with siphon loop.


	3.4 PRESSURE-GAUGE SCALE-RANGE SCHEDULE
	A. Scale Range for Chilled-Water Piping:
	B. Scale Range for Steam Piping:
	1. 0 to 30 psi




	23 05 23.12 - BALL VALVES FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of valve.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	3. ASME B16.18 for solder-joint connections.
	4. ASME B31.1 for power piping valves.
	5. ASME B31.9 for building services piping valves.

	C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	D. Refer to HVAC valve schedule articles for applications of valves.
	E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	F. Valve Sizes: Same as upstream piping unless otherwise indicated.
	G. Valve Actuator Types:
	1. Handlever: For quarter-turn valves smaller than NPS 4.

	H. Valves in Insulated Piping:
	1. Include 2-inch stem extensions.
	2. Extended operating handle of nonthermal-conductive material, and protective sleeves that allow operation of valves without breaking the vapor seals or disturbing insulation.
	3. Memory stops that are fully adjustable after insulation is applied.


	2.2 BRONZE BALL VALVES
	A. Two-Piece Bronze Ball Valves with Full Port and Stainless-Steel Trim:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Crane; Crane Energy Flow Solutions.
	b. Hammond Valve.
	c. NIBCO INC.
	d. Red-White Valve Corporation.
	e. Watts; a Watts Water Technologies company.

	2. Description:
	a. Standard: MSS SP-110.
	b. SWP Rating: 150 psig.
	c. CWP Rating: 600 psig.
	d. Body Design: Two piece.
	e. Body Material: Bronze.
	f. Ends: Threaded.
	g. Seats: PTFE.
	h. Stem: Stainless steel.
	i. Ball: Stainless steel, vented.
	j. Port: Full.
	k. Dezincification resistant.




	PART 3 -  EXECUTION
	3.1 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.

	3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	B. Select valves with the following end connections:
	1. For Copper Tubing, NPS 2-1/2 and Smaller: Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Steel Piping, NPS 2-1/2 and Smaller: Threaded ends.


	3.3 MAKEUP WATER SCHEDULE
	A. Pipe NPS 2-1/2 and Smaller:  Two-piece, full port, brass, or bronze with stainless-steel trim.
	1. Valves may be provided with solder-joint ends instead of threaded ends.




	23 05 23.15 - GATE VALVES FOR HVAC PIPINGG
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Iron gate valves.
	2. Chainwheels.


	1.2 ACTION SUBMITTALS
	A. Product data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.1 for flanges on iron valves.
	3. ASME B16.5 for flanges on metric standard piping.
	4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	5. ASME B16.34 for flanged, threaded, and welding ends.
	6. ASME B31.9 for building services piping valves.

	B. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes: Same as upstream piping unless otherwise indicated.
	D. RS Valves in Insulated Piping: With 2-inch stem extensions.
	E. Valve Bypass and Drain Connections: MSS SP-45.

	2.2 IRON GATE VALVES
	A. Iron Gate Valves, OS&Y, Class 125:
	1. Provide a product that meets the requirement of this specification by one of the following manufacturers:
	a. Nibco
	b. Milwaukee Valve
	c. Jomar
	d. Or approved equal

	2. Description:
	a. Standard: MSS SP-70, Type I.
	b. NPS 2-1/2 to NPS 12, CWP Rating: 125 psig.
	c. Body Material: ASTM A126, gray iron with bolted bonnet.
	d. Ends: Flanged.
	e. Trim: Bronze.
	f. Disc: Solid wedge.
	g. Packing and Gasket: Asbestos free.



	2.3 CHAINWHEELS
	A. Chainwheels shall be manufactured by the valve manufacturer.
	B. Description: Valve actuation assembly with sprocket rim, chain guides, chain, and attachment brackets for mounting chainwheels directly to handwheels.
	1. Sprocket Rim with Chain Guides: Ductile iron, of type and size required for valve.
	2. Chain: Hot-dip galvanized steel, of size required to fit sprocket rim.



	PART 3 -  EXECUTION
	3.1 INSTALLATION OF VALVES
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Provide support of piping adjacent to valves such that no force is imposed upon valves.
	C. Locate valves for easy access and where not blocked by equipment, other piping, or building components.
	D. Install valves so that stems are horizontal or slope upward from centerline of pipe.
	E. Install valves in position that does not project into aisles or block access to other equipment.
	F. Install valves in position to allow full stem and manual operator movement.
	G. Verify that joints of each valve have been properly installed and sealed to ensure that there is no leakage or damage.
	H. Install chainwheels on manual operators for gate valves NPS 3 and larger and more than 96 inches above floor. Extend chains to 60 inches above finished floor.
	I. Install valve tags. Comply with requirements in Section 23 05 53 "Identification for HVAC Piping and Equipment" for valve tags and schedules.
	J. Adjust or replace valve packing after piping systems have been tested and put into service, but before final adjusting and balancing. Replace valves if persistent leaking occurs.

	3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service: Gate valves.

	B. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:
	1. For Steel Piping, NPS 2 and Smaller: Threaded ends.
	2. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends, except where threaded valve-end option is indicated in valve schedules.
	3. For Steel Piping, NPS 5 and Larger: Flanged ends.


	3.3 LOW-PRESSURE STEAM VALVE SCHEDULE - 15 PSIG OR LESS
	A. Pipe NPS 2 and Larger: Iron gate valves, OS&Y, Class 125.

	3.4 STEAM-CONDENSATE VALVE SCHEDULE
	A. Pipe NPS 2 and Larger: Iron gate valves, OS&Y, Class 125.



	23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Thermal-hanger shield inserts.
	4. Fastener systems.
	5. Equipment supports.


	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 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.
	3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.


	1.3 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements.
	B. Product Data: For each type of product indicated.
	C. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Equipment supports.

	D. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified State of Nevada Professional engineer responsible for their preparation.

	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
	3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon 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.


	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. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	B. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig ASTM C 552 or Type II cellular glass with 100-psig minimum compressive strength.
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.5 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.6 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	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. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	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.

	C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	D. 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 fa...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	G. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	H. Install lateral bracing with pipe hangers and supports to prevent swaying.
	I. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install co...
	J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	L. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	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. 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.

	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 5 and NPS 6: 18 inches long and 0.06 inch thick.
	d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
	e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

	5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.
	6. 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.
	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 inch.

	3.5 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	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 09 90 00 – “Painting and Coatings."
	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. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. For black steel piping, provide and install 2-layers of 10 mil, PVC tape around piping at all supports.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
	6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction might occur.
	9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.

	K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	L. 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.

	M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23): For structural shapes.
	7. 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:
	a. Light (MSS Type 31): 750 lb.
	b. Medium (MSS Type 32): 1500 lb.
	c. Heavy (MSS Type 33): 3000 lb.

	8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

	N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
	2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.
	3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.

	P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners instead of building attachments where required in concrete construction.



	23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR HVAC
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Seismic bracing for mechanical systems (equipment, ductwork, piping, and conduit) shall comply with all applicable requirements of the 2018 International Building Code (IBC) including all applicable provisions of the American Society of Civil Engin...
	B. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):
	1. International Seismic Application Technology (ISAT) Design Manual
	2. Mason Industries Seismic Restraint Design Manual
	3. Kinetics Noise Control Seismic Design Manual
	4. Vibro-Acoustics Seismic Design Manual

	C. A complete bound copy of the applicable design manual shall be provided to the Owner at the beginning of the construction period for use/reference during the course of the project.
	D. Component Importance Factors (Ip) for all mechanical equipment, ductwork, piping, and conduit shall be determined and assigned in accordance with ASCE Standard 7-16 Section 13.1.3.

	1.2 SUBMITTALS
	A. The Contractor shall provide the required number of seismic shop drawing submittal sets for review and approval by the Owner. Submittals shall include a comprehensive set of shop drawings clearly depicting the seismic bracing requirements for all m...
	B. Submittals shall be fully coordinated with the structural drawings and shall include all applicable structural attachment details. Seismic bracing shop drawings shall include all vertical support anchorage loads and all seismic bracing anchorage lo...
	C. Seismic shop drawing submittals will be reviewed by both the mechanical engineer and the structural engineer.

	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. An authorized representative of the seismic bracing system manufacturer shall visit the job site during the construction period to confirm that the seismic bracing installation complies with the shop drawings, with all applicable code requirements,...
	D. A written report shall be issued within one week of each site visit summarizing the observations made during the site visit and listing all required corrective actions and/or deficiencies.
	E. Site visits shall be coordinated with the Owner and shall be scheduled in writing a minimum of two weeks prior to the proposed site visit date.
	F. After all equipment installation is complete and all seismic bracing has been verified, the authorized representative that conducted the field verification shall issue a letter certifying that the installation is complete and that the installation ...

	1.5 SPECIAL INSPECTION
	A. Special inspections will be arranged and paid for by the Owner when and if required by 2018 IBC Section 1704. When special inspection is required for a particular system or item of equipment the Contractor shall be available on site during each spe...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Wind-Restraint Loading:
	1. Basic Wind Speed: 140 mph.
	2. Building Classification Category:  III.
	3. Minimum 10 lb./sq. ft. multiplied by maximum area of HVAC component projected on vertical plane normal to wind direction, and 45 degrees either side of normal.

	B. Seismic-Restraint Loading:
	1. Site Class as Defined in the IBC:  D.
	2. Assigned Seismic Risk as Defined in the IBC:  III.
	a. Component Importance Factor: 1.0.
	b. Component Response Modification Factor:  6.0 for air-side units and ducts of sheet metal; wet-side components: 2.5.
	c. Component Amplification Factor:  2.5 for air-side components and 1.0 for wet-side components.

	3. Design Spectral Response Acceleration Parameter at Short Periods (0.2 Second): 1.610g.
	4. Design Spectral Response Acceleration Parameter at 1-Second Period: 0.565g.


	2.2 SEISMIC RESTRAINTS
	A. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):
	1. International Seismic Application Technology (ISAT) Design Manual
	2. Mason Industries Seismic Restraint Design Manual
	3. Kinetics Noise Control Seismic Design Manual
	4. Vibro-Acoustics Seismic Design Manual



	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength is adequate to carry present and future static and seismic loads within specified loading limits.

	3.2 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Installation of vibration isolators must not cause any change of position of equipment, piping, or ductwork resulting in stresses or misalignment.
	B. Comply with requirements in Section 07 72 00 "Roof Accessories" for installation of roof curbs, equipment supports, and roof penetrations.
	C. Equipment Restraints:
	1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers as close as possible to vibration isolators and bolt to equipment base and supporting structure.
	2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 0.125 inch.
	3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	4. All equipment shall be anchored to concrete bases.

	D. Piping Restraints:
	1. Comply with requirements in MSS SP-127.
	2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet o.c.
	3. Brace a change of direction longer than 12 feet.

	E. Install cables so they do not bend across edges of adjacent equipment or building structure.
	F. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	G. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	H. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	I. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	J. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors. Do not damage existing reinforcing or embedded items during coring or drilling. Notify the structural engineer if reinforcing steel or other embedd...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Set anchors to manufacturer's recommended torque, using a torque wrench.
	5. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.3 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained component (unless post-connection testing has been approved), and with at least seven days' advance notice.
	3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary load-spreading members.
	4. Test to 90 percent of rated proof load of device.
	5. Measure isolator restraint clearance.
	6. Measure isolator deflection.
	7. Verify snubber minimum clearances.

	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust isolators after piping system is at operating weight.
	B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.



	23 05 53 - IDENTIFICATION FOR HVAC PIPING & EQUIPMENT
	SECTION 23 05 53 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve Tags
	5. Ceiling markers


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment (Indoor equipment only):
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brimar Industries, Inc.
	b. Craftmark Pipe Markers.
	c. LEM Products Inc.
	d. Marking Services, Inc.

	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-thick and having predrilled holes for attachment hardware.
	3. Letter Color:  White.
	4. Background Color:  Black.
	5. Maximum Temperature: Able to withstand temperatures up to 160 deg F
	6. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch
	7. 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 to ...
	8. Fasteners: Stainless-steel rivets.

	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 Specific...

	2.2 WARNING SIGNS AND LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services, Inc.

	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-thick, and having predrilled holes for attachment hardware.
	C. Letter Color:  White.
	D. Background Color:  Red.
	E. Maximum Temperature: Able to withstand temperatures up to 160 deg F
	F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch
	G. 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 to ...
	H. Fasteners: Stainless-steel rivets.
	I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 PIPE LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services Inc.

	B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	E. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.
	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:  Size letters according to ASME A13.1 for piping.


	2.4 VALVE TAGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brimar Industries, Inc.
	2. Craftmark Pipe Markers.
	3. LEM Products Inc.
	4. Marking Services Inc.

	B. Material and Thickness: 2-inch diameter, 20-gauge thick brass, and having predrilled hole.
	C. Top row shall indicate system connected to
	D. Bottom row shall be a unique number
	E. Provide owner with a schedule of valve numbers and locations of valves.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surface 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. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.
	C. Equipment label Schedule:
	1. Indoor Equipment: Plastic Tags


	3.3 PIPE LABEL INSTALLATION
	A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	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 and on both sides of 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.

	B. Pipe Label Color Schedule:
	1. Low Pressure Steam Piping:  Black letters on Yellow Background
	2. Steam Condensate Piping:  White letters on Green Background
	3. Make-up Water Piping:  White letters on Blue Background
	END OF SECTION 23 05 53




	23 07 19 - HVAC PIPING INSULATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulation for HVAC piping systems.
	1. Steam piping – indoors.
	2. Steam Condensate Return Piping – indoors.
	3. Makeup Water Piping – indoors.


	1.2 RELATED SECTIONS:
	A. Section 23 07 14 – Duct insulation.

	1.3 ACTION SUBMITTALS
	A. See Section 01 33 00 for submittal requirements.
	B. Product Data: For each type of product indicated.
	C. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties.
	6. Detail application of field-applied jackets.
	7. Detail application at linkages of control devices.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Surface Burning Characteristic: For insulation and related materials, as determined by testing identical products according to ASTM E84, by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label insultation and...
	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. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	B. Products that come into contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested in accordance with ASTM C871.
	C. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in accordance with ASTM C795.
	D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	E. Fiberglass, Preformed Pipe Insulation:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway Company.
	b. Knauf Insulation.
	c. Owens Corning.

	2. Type I, 850 deg F Materials: Glass fibers bonded with a thermosetting resin. Comply with ASTM C547, Type I Grade A, with factory-applied ASJ-SSL.
	3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.


	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. Fiberglass Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. For indoor applications, adhesive shall have a VOC content shall content of 80 g/L or less when calculated according to 40 CFR, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”

	C. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding insulation jacket lap seams and joints.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. For indoor applications, adhesive shall have a VOC content shall content of 50 g/L or less when calculated according to 40 CFR, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”

	D. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Corning Corporation.
	b. Johns Manville; a Berkshire Hathaway Company
	c. P.I.C Plastics, Inc.
	d. Speedline Corporation.

	2. For indoor applications, adhesive shall have a VOC content shall content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”


	2.3 MASTICS
	A. For indoor applications, use mastics that have a VOC content of 50g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	B. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.
	d. Knauf Insulation.

	2. Water-Vapor Permeance: ASTM F1249, 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 y volume and 66 percent by weight.
	5. Color: White.


	2.4 SEALANTS
	A. Joint Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Permanently flexible, elastomeric sealant.
	a. Service Temperature Range: Minus 100 to plus 300 deg F
	b. Color: White or gray.
	c. 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).
	d. Sealants shall comply with the testing and product re product requirements of the California Department of Health Services “Standard Practice of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”


	B. FSK and Metal Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.
	b. Eagle Bridges – Marathon Industries.
	c. Foster Brand; H.B. Fuller Construction Products.

	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: Aluminum.
	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).
	7. Sealants shall comply with the testing and product requirements of the California Department of Health Services “Standard Proactive of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”.

	C. ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products.

	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.
	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).
	7. Sealants shall comply with the testing and product requirements of the California Department of Health Services “Standard Proactive of the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers”.


	2.5 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 C1136, Type I.
	2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C1136, Type I.
	3. PVDC Jacket for indoor Applications: 4-mil-thick, white PVDC biaxially oriented barrier file with a permeance at 0.02 perm when tested according to ASTM E96/E96M and with a flame-spread index of 5 and a smoke-developed index of 20 when tested accor...
	4. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to ASTM E96/E96M, Procedure A, and complying with NFPA 90A and NFPA 90B.


	2.6 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C921, Type I, unless otherwise indicated.
	B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, 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. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway Company.
	b. P.I.C. Plastics, Inc.
	c. Proto Corporation.
	d. Speedline Corporation.

	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.


	C. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H.B. Fuller Construction Products
	b. ITW Insulation Systems, Illinois Tool Works, Inc.
	c. RPR Products, Inc.

	2. Sheet and roll stock ready for shop or field sizing.
	3. Finish and thickness are indicated in field-applied jacket schedules.
	4. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene and kraft paper.
	5. Factory-Fabricated Fitting Covers:
	a. Same material, finish, and thickness as jacket.
	1) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	2) Tee covers.
	3) Flange and union covers.
	4) End caps.
	5) Beveled collars.
	6) Valve covers.
	7) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.




	2.7 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. Avery Dennison Corporation, Specialty Tapes Division.
	b. Compac Corporation.
	c. Ideal Tape Co., Inc. an American Biltrite Company.
	d. Knauf Insulation.
	e. Venture Tape.
	f. P.I.C. Plastics,

	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. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. Compac Corporation.
	b. Ideal Tape Co., Inc. an American Biltrite Company.
	c. Venture Tape.



	2.8 SECUREMENTS
	A. Aluminum Bands: Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch with wing seal or closed seal.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ITW Insulation Systems, Illinois Tool Works, Inc.
	b. RPR Products, Inc.


	B. Staples: Outward-clinching insulation staples, nominal 3/4 inch-wide, stainless steel or Monel.
	C. Wire: 0.080-inch nickel-copper alloy.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the work included, but not limited to the following:
	a. C & F Wire.



	2.9 INSULATION COVERS
	A. Subject to compliance with requirements.  Provide one of the following:
	1. LIT Industries
	2. Insultech
	3. Thermal Energy Products

	B. Interior Fabric: Silicone or Teflon coated fiberglass cloth. Temperature rating –80  F to 500 F
	C. Insulation Filler/Properties: One (1”) inch thick high density needled fiberglass mat insulation.  maximum temperature Rating to 299 F.
	D. Exterior Fabric/Properties: Silicone or Teflon coated fiberglass cloth. Temperature rating 0 F to 299 F
	E. Securement:  Stainless steel buckles lacing hardware and strap assembly
	F. Sewing Thread: Kevlar
	G. Identification Tag: All insulation covers assemblies shall be labeled with a 1.50” x 3.5” aluminum tag with raised imprinted lettering. The tagging systems will facilitate installation and reinstallation of all blankets and enable us to provide rep...


	PART 3 -  EXECUTION
	3.1 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.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required for each item of pipe system, as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in ether wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. 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 attached to structure with vapor-barrier mastic.
	3. Install insert materials and 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.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. 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, in accordance with 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.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its normal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. 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 in similar fashion to butt joints.
	P. 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.


	3.3 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 i...
	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 078400 "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 078400 "Firestopping."


	3.4 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 below.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as that of adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with adhesive. Fill joints, s...
	3. Insulate tee fittings with preformed fitting insulation of same material and thickness as that 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 adh...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe insul...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	7. 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 reinforcing mesh. Trowel...
	8. 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 a...
	9. 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 t...
	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 that of adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union at least 2 times the insulation thickness over adjacent pipe insulation on each side of flange or union. Secure flange cover in place with...
	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 over...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.5 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples at 6-inches o.c.
	4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of cellular-glass block insulation of same thickness as that of pipe insulation. Where voids are difficult to f...
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered or routed sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of cellular-glass insulation to valve body.
	2. 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.


	3.6 INSTALLATION OF FIBERGLASS PREFORMED PIPE INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched staples at 6-inches o.c.
	4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with fiberglass blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as that of straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available.
	2. When prefabricated sections are not available, install fabricated sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.7 INSTALLATION OF FIELD-APPLIED JACKETS
	A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications. Seal with manufacturer’s recommended adhesive. directly over bare insulation or insulation with factory-applied jackets.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under the lap and the finish bead along seam and joint edge.
	2. 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 the insulation manufacturer. Secure jac...


	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and inspections.
	1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation. Extent of inspection shall be limited to three locations of straight pi...

	C. 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.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.10 INDOOR PIPING INSULATION SCHEDULE
	A. Steam piping insulation shall be the following:
	1. Fiberglass: larger than 4-inch – 3” thick.
	2. Fiberglas: 4-inch and smaller – 2 ½” thick

	B. Steam Condensate Return piping insulation shall be the following:
	1. Fiberglass: 1½-inch and larger – 2” thick.
	2. Fiberglas: smaller than 1½-inch – 1½” thick

	C. Make-up water insulation shall be the following:
	1. Fiberglass: All – 1/2” thick.


	3.11 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. Piping Elbows and Fittings, Concealed:
	1. PVC Jacket.


	3.12 PIPING COMPONENT INSULATION
	A. Piping components to be insulated with removeable insulation covers include the following:
	1. All strainers.
	2. All triple duty valves.
	3. All suction diffusers.
	4. All control valve bodies.
	5. Valves greater than 2”.
	6. Pipe blind flange.
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	23 11 16 - MAKE-UP WATER PIPING
	SECTION 23 11 16 – MAKE-UP WATER PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes aboveground make-up water pipes, tubes, and fittings inside buildings.

	1.2 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.3 INFORMATIONAL SUBMITTALS
	A. System purging and disinfecting activities report.
	B. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. Plastic piping components shall be marked with "NSF-pw."

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
	C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
	E. 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.


	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.
	E. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	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.

	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. HART Industrial Unions, LLC.
	b. Watts.
	c. Wilkins.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Pressure Rating:  150 psig.
	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. Watts.
	b. Wilkins.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Factory-fabricated, bolted, companion-flange assembly.
	4. Pressure Rating:  150 psig.
	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. Grinnell Mechanical Products.
	b. Precision Plumbing Products.
	c. 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 make-up water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install p...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and AWWA M41.
	D. Install shutoff valve immediately upstream of each dielectric fitting.
	E. Install make-up water piping level and plumb.
	F. Install seismic restraints on piping.
	G. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	H. 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.
	I. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	J. Install piping to permit valve servicing.
	K. 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.
	L. Install piping free of sags and bends.
	M. Install fittings for changes in direction and branch connections.
	N. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

	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. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" chapter.
	E. 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."
	F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools recommended by fitting manufacturer.
	G. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for make-up water service. Join flanges with gasket and bolts according to ASME B31.9.
	H. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Make-up 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 Make-up Water Piping NPS 2 and Smaller: Plastic-to-metal transition fittings or unions.

	3.4 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 or nipples.
	C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.
	D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Section 23 05 48 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Section 230529 "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.

	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
	4. NPS 2-1/2: 108 inches with 1/2-inch rod.
	5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
	6. NPS 6: 10 feet with 5/8-inch rod.
	7. NPS 8: 10 feet with 3/4-inch rod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Install supports for vertical steel piping every 15 feet.
	H. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

	3.7 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 22 05 53 "Identification for Plumbing Piping and Equipment."
	B. Label pressure piping with system operating pressure.

	3.8 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 make-up water piping. Check components to determine that they are not air bound and that piping is full of water.
	b. 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.
	c. Leave new, altered, extended, or replaced make-up water piping uncovered and unconcealed until it has been tested and approved. Expose work that was covered or concealed before it was tested.
	d. 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 constitute ...
	e. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	f. Prepare reports for tests and for corrective action required.


	B. Make-up water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.9 CLEANING
	A. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	C. Clean interior of make-up water piping system. Remove dirt and debris as work progresses.

	3.10 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Aboveground make-up water piping, NPS 1-1/2 and smaller, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and soldered joints.

	E. Aboveground make-up water piping, NPS 2 to NPS 4, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed joints
	END OF SECTION 23 11 16




	23 11 17 - DRAIN PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes equipment drain pipes, tubes, and fittings inside buildings.

	1.2 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type M water tube, drawn temper.
	B. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	C. 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.


	2.3 PIPING JOINING MATERIALS
	A. Solder Filler Metals: ASTM B 32, lead-free alloys.
	B. Flux: ASTM B 813, water flushable.
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	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.

	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. HART Industrial Unions, LLC.
	b. Watts.
	c. Wilkins.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Pressure Rating:  150 psig.
	4. End Connections: Solder-joint copper alloy and threaded ferrous.



	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. Install ...
	B. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	E. 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.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	I. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	J. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	K. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 23 05 18 "Escutcheons for HVAC Piping."

	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. 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."
	D. Joint Construction for Solvent-Cemented Plastic Piping: 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. Apply primer.
	2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
	3. PVC Piping: Join according to ASTM D 2855.

	E. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 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.

	3.4 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 or nipples.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Section 22 05 48 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Section 22 05 29 "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.

	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

	3.7 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. 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.
	b. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	c. Prepare reports for tests and for corrective action required.


	B. Prepare test and inspection reports.

	3.8 CLEANING
	A. Clean and flush piping of all debris, use a filter at the end of discharge so debris do not go into drains.

	3.9 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Equipment drain for mechanical equipment shall have a trap per manufacturer’s instructions and be the following:
	1. Hard copper tube, ASTM B 88, Type M; wrought copper, solder-joint fittings, and soldered joints.
	END OF SECTION 23 11 17




	23 22 13 - STEAM AND CONDENSATE PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Steel pipe and fittings.
	2. Joining materials.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Heating Piping Specialties" for strainers, flash tanks, special-duty valves, steam traps, thermostatic air vents and vacuum breakers, and steam and condensate meters.


	1.2 QUALITY ASSURANCE
	A. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," or materials, products, and installation.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressures and temperatures unless otherwise indicated:
	1. LP Steam Piping: 15 psig.
	2. Condensate Piping: 15 psig at 250 deg F.
	3. Makeup-Water Piping: 80 psig at 150 deg F
	4. Drain Piping: Equal to pressure of the piping system to which it is attached.
	5. Air-Vent and Vacuum-Breaker Piping: Equal to pressure of the piping system to which it is attached.
	6. Safety-Valve-Inlet and -Outlet Piping: Equal to pressure of the piping system to which it is attached.


	2.2 STEEL PIPE AND FITTINGS
	A. Steel Pipe: ASTM A53/A53M, black steel, plain ends, welded and seamless, Grade B, and Schedule as indicated in piping applications articles.
	B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125, 150, and 300 as indicated in piping applications articles.
	C. Malleable-Iron Threaded Fittings: ASME B16.3; Classes 150 and 300 as indicated in piping applications articles.
	D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in piping applications articles.
	E. Cast-Iron Threaded Flanges and Flanged Fittings: ASME B16.1, Classes 125 and 250 as indicated in piping applications articles; raised ground face, and bolt holes spot faced.

	2.3 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless otherwise indicated.
	a. Full-Face Type: For flat-face flanges.
	b. Narrow-Face Type: For raised-face flanges.


	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 LP STEAM PIPING APPLICATIONS
	A. LP Steam Piping: Schedule 40, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and threaded joints.
	B. Condensate Piping above Grade: Schedule 80, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and threaded joints.

	3.2 ANCILLARY PIPING APPLICATIONS
	A. Safety-Valve-Inlet and -Outlet Piping: Same materials and joining methods as for piping specified for the service in which safety valve is installed.

	3.3 INSTALLATION OF PIPING
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless 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. Diagonal runs are prohibited unless otherwise indicated.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Install piping to allow application of insulation.
	I. Select system components with pressure rating equal to or greater than system operating pressure.
	J. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	K. Install drains, consisting of a tee fitting, NPS 3/4 full port-ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	L. Install steam supply piping at a minimum uniform grade of 0.2 percent downward in direction of steam flow.
	M. Install condensate return piping at a minimum uniform grade of 0.4 percent downward in direction of condensate flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side down.
	O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to top of main pipe.
	P. Install valves according to the following Sections or other Sections as needed:
	1. Section 23 05 23.15 "Gate Valves for HVAC Piping."

	Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	S. Install shutoff valve immediately upstream of each dielectric fitting.
	T. Comply with requirements in Section 23 05 53 "Identification for HVAC Piping and Equipment" for identifying piping.
	U. Install drip legs at low points and natural drainage points such as ends of mains, bottoms of risers, and ahead of pressure regulators, and control valves.
	1. On straight runs with no natural drainage points, install drip legs at intervals not exceeding 300 feet.
	2. Size drip legs same size as main. In steam mains NPS 6 and larger, drip leg size can be reduced, but to no less than NPS 4.

	V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 23 05 17 "Sleeves and Sleeve Seals for HVAC Piping."
	W. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 23 05 18 "Escutcheons for HVAC Piping."

	3.4 INSTALLATION OF STEAM AND CONDENSATE PIPING SPECIALTIES N
	A. Comply with requirements in Section 23 22 16 "Steam and Condensate Heating Piping Specialties" for installation requirements for strainers, flash tanks, special-duty valves, steam traps, thermostatic air vents and vacuum breakers, and steam and con...

	3.5 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic restraints in Section 23 05 48 "Vibration and Seismic Controls for HVAC."
	B. Comply with requirements in Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment" for installation of hangers, supports, and anchor devices.
	C. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.

	D. Install hangers for steel steam supply piping and steam condensate piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are ...
	E. Support horizontal piping within 12 inches of each fitting.
	F. Support vertical runs of steel steam supply piping and steel steam condensate piping to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.6 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. 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 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.

	D. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

	3.7 FIELD QUALITY CONTROL
	A. Prepare steam and condensate piping according to ASME B31.9, "Building Services Piping," and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush system with clean water. Clean strainers.
	4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.

	B. Perform the following tests and inspections:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stress due to...
	3. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components, and repeat hydrostatic test until there are no leaks.

	C. Prepare test and inspection reports.



	23 22 16 - STEAM AND CONDENSATE HEATING PIPING SPECIALTIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes the following piping specialties for steam and condensate piping:
	1. Strainers.
	2. Pressure-reducing valves.
	3. Steam traps.

	B. Related Requirements:
	1. Section 23 05 23.15 "Gate Valves for HVAC Piping" for specification and installation requirements for gate valves common to most piping systems.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Strainer.
	2. Steam trap.


	1.3 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.4 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressures and temperatures unless otherwise indicated:
	1. LP Steam Piping: 15 psig.
	2. Condensate Piping: 15 psig at 250 deg F.
	3. Makeup-Water Piping: 80 psig at 73 deg F
	4. Safety-Valve-Inlet and -Outlet Piping: Equal to pressure of the piping system to which it is attached.


	2.2 STRAINERS
	A. Y-Pattern Strainers, Cast Iron:
	1. Body: ASTM A126, Class B cast iron, with bolted cover and bottom drain connection.
	2. End Connections: Threaded ends for strainers NPS 2 and smaller; flanged ends for strainers NPS 2-1/2 and larger.
	3. Strainer Screen: Stainless steel, 40-mesh strainer or perforated stainless steel basket.
	4. Tapped blowoff plug.
	5. CWP Rating: 250-psig working steam pressure.


	2.3 PRESSURE-REDUCING VALVES
	1. Basis-of-Design product, subject to compliance with the specified product on the drawings, provide a product by the following manufacturers:
	a. Watson McDaniels
	b. Armstrong International
	c. Spirax Sarco
	d. Or approved equal

	B. Capacities and Characteristics:
	1. See drawings for capacities and characteristics.

	C. Size, Capacity, and Pressure Rating: Factory set for inlet and outlet pressures indicated.
	D. Description: Pilot-actuated diaphragm type, with adjustable pressure range and positive shutoff.
	E. Body: Cast iron.
	F. End Connections: Flanged connections for valves NPS 2-1/2 and larger.
	G. Trim: Hardened stainless steel.
	H. Head and Seat: Replaceable, main head stem guide fitted with flushing and pressure-arresting device cover over pilot diaphragm.
	I. Gaskets: Non-asbestos materials.

	2.4 STEAM TRAPS
	A. Float and Thermostatic Steam Traps, Cast Iron:
	1. Basis-of-Design product, subject to compliance with the specified product on the drawings, provide a product by the following manufacturers:
	a. Watson McDaniels
	b. Armstrong International
	c. Spirax Sarco
	d. Or approved equal

	2. Body and Bolted Cap: ASTM A126 cast iron.
	3. End Connections: Threaded.
	4. Float Mechanism: Replaceable, stainless steel.
	5. Seat: Hardened stainless steel.
	6. Trap Type: Balanced pressure.
	7. Thermostatic Bellows: Stainless steel or monel.
	8. Thermostatic air vent capable of withstanding 45 deg F of superheat and resisting water hammer without sustaining damage.
	9. Maximum Operating Pressure: 125 psig.



	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff duty valves at branch connections to steam supply mains, at steam supply connections to equipment, and at the outlet of steam traps.
	B. Install safety valves on pressure-reducing stations and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install safety-valve discharge piping, without valves, to nearest floor drain or as indicated on Drawings. Comply with ASME Boile...

	3.2 INSTALLATION OF PIPING
	A. Install piping to permit valve servicing.
	B. Install drains, consisting of a tee fitting, NPS 3/4 full-port ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	C. Install valves according to:
	1. Section 23 05 23.12 "Ball Valves for HVAC Piping."
	2. Section 23 05 23.14 "Check Valves for HVAC Piping."
	3. Section 23 05 23.15 "Gate Valves for HVAC Piping."

	D. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment and elsewhere as indicated.
	E. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	F. Install shutoff valve immediately upstream of each dielectric fitting.

	3.3 INSTALLATION OF PRESSURE-REDUCING VALVES
	A. Install pressure-reducing valves in accessible location for maintenance and inspection.
	B. Install gate valves on both sides of pressure-reducing valves.
	C. Install flanges on both sides of pressure-reducing valves having threaded- or flanged-end connections, respectively.
	D. Install flanges on the increaser and reducer on each side of the pressure-reducing valves.
	E. Install pressure gages on low-pressure and high-pressure side of pressure-reducing valves according to Section 230519 "Meters and Gages for HVAC Piping."

	3.4 INSTALLATION OF STEAM TRAPS
	A. Install steam traps in accessible locations as close as possible to connected equipment.
	B. Install full-port ball valve, strainer, and union upstream from trap; install union, check valve, and full-port ball valve downstream from trap unless otherwise indicated.



	23 53 13 - BOILER FEEDWATER TANKS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes packaged, factory-assembled, boiler feedwater pumps.

	1.2 DEFINITIONS
	A. NPSHR: Net-positive suction head required.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each unit.
	B. Warranty Information.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ASME Compliance:
	1. Fabricate and label unit receivers of boiler feedwater pumps according to ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels," Division 1.
	2. Safety valves and pressure vessels shall bear the appropriate ASME label.

	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.

	2.2 FEEDWATER UNITS
	A. Basis-of-Design product, subject to compliance with the product specified on the drawings. Provide a product by one of the following manufacturers:
	1. Cleaver Brooks
	2. Atlantic
	3. Or Approved Equal

	B. Description: Factory-assembled and -tested unit consisting of a receiver, feedwater pumps, controls, and the following features and accessories:
	1. Liquid-filled industrial thermometer graduated in Fahrenheit.
	2. Level gage glass with stops at top and bottom.
	3. Companion flanges.
	4. Pump, suction and discharge isolation valve, inlet strainer, discharge check valve, and liquid-filled pressure gage.
	5. Makeup Water Assembly: Float operated with integral valve; with inlet strainer and three-valve bypass.
	6. Feedwater Heater: Sparge tube, thermostat, and control valve.
	7. Factory-Installed Pipe, NPS 2-1/2 and Smaller: ASTM A53/A53M, Type S (seamless), Grade B; or ASTM A106/A106M, Type S, Grade B, Schedule 40 with threaded joints and fittings.
	a. Cast-Iron Threaded Fittings: ASME B16.4; Class 125.
	b. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150.
	c. Forged-Steel Fittings: ASME B16.11, Class 3000.
	d. Malleable-Iron Unions: ASME B16.39; Class 150.
	e. Forged-Steel Unions: MSS SP-83, Class 3000.

	8. Pump-discharge bypass with relief valve or orifice plate sized to provide continuous pump operation with boiler feedwater valve closed.
	9. Threaded connection and provision for chemical injection quill.

	C. Receiver:
	1. Material: Welded carbon steel.
	2. Finish: Primer.
	3. Mounting Arrangement: Floor mounted.
	4. Mounting Frame: Structural-steel stand to support receiver and pumps.
	5. Drain connection with valve.

	D. Horizontal Feedwater Pump: Base-mounted, single-stage, radially split-case-design centrifugal pump; rated for 175-psig minimum working pressure and a continuous water temperature of at least 225 deg F with the following features:
	1. Impeller: Stainless steel.
	2. Coupling: Close.
	3. Seals: Mechanical.
	4. Motor: Open dripproof enclosure. Comply with requirements in Section 230513 "Common Motor Requirements for HVAC Equipment."

	E. Control panel shall be unit mounted and factory wired and shall include the following:
	1. NEMA 250, Type 1 enclosure.
	2. Single-point field power interface to fused disconnect switch. Withstanding rating of disconnecting means shall protect equipment. Coordinate requirements with field electrical power source.
	a. Branch power circuit to each motor and to controls.

	3. NEMA-rated motor controller for each motor, and include a hand-off-auto switch and overcurrent protection.
	a. Alternating controls for multiple-pump units with intermittent operation as indicated by control sequence.

	4. Terminal blocks with numbered and color-coded wiring to match wiring diagram.
	5. Wiring outside of an enclosure in a raceway. Make connections to motor with liquid-tight conduit.
	6. Removable control mounting plate.
	7. Visual indication of status and alarm.
	8. Audible alarm and silence switch.
	9. Visual indication of elapsed run time, graduated in hours.
	10. Fused control-circuit transformer.

	F. Feedwater Single-Pump Control Sequence:
	1. Boiler water-level controller starts and stops pump to maintain boiler water-level set point.
	2. Visual indication of pump on and off status.
	3. Visual alarm indication of pump failure.

	G. Receiver Makeup Water Control Sequence:
	1. Mechanical float operates integral valve to maintain water-level set point.
	2. Visual and audible alarm indication of low receiver-water level.

	H. Control System Interface: Factory install hardware to enable remote monitoring.
	1. Hardwired Monitoring Points: On/off status for each pump, failure alarm for each pump, receiver low-water-level alarm

	I. Capacities and Characteristics:
	a. See drawings for capacities and characteristics.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Coordinate size and location of bases. Cast anchor-bolt inserts into concrete bases. Concrete, reinforcement, and formwork requirements are specified with concrete.
	B. Equipment Mounting:
	C. Install unit to permit access for maintenance.
	D. Support piping independent of equipment.
	E. Install parts and accessories shipped loose.
	F. Install control and electrical devices furnished with units that are not factory mounted.
	G. Install control and power wiring to field-mounted control and electrical devices furnished with units that are not factory installed.
	H. Protect units from corrosion.
	1. Before filling with water, protect by dry storage method recommended by manufacturer.
	2. After filled with water, protect by wet storage method recommended by manufacturer.

	I. Chemical Treatment: Quality of water in units shall be maintained by a professional water treatment organization that shall provide on-site supervision to maintain the required water quality during periods of storage, operating, standby, and test c...

	3.2 PIPING CONNECTIONS
	A. Comply with requirements for piping specified in Section 23 22 13 "Steam and Condensate Heating Piping" and Section 23 22 16 "Steam and Condensate Heating Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to boiler feedwater pumps, allow space for service and maintenance.
	C. Connect makeup water piping and cooling-water piping with reduced-pressure backflow preventers.
	D. Install overflow drain piping to nearest floor drain.
	E. Install piping from unit drain connections and extend to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation if required.
	F. Install vents and extend to outdoors; terminate with elbow turned down and an insect screen.
	G. Connect chemical treatment piping to each boiler feedwater pump unit chemical treatment connection with check valve and isolation valve.

	3.3 ELECTRICAL POWER CONNECTIONS
	A. Connect wiring according to electrical drawings and specifications.
	B. Ground equipment according to electrical drawings and specifications.

	3.4 CONTROLS CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring between boiler feedwater pump units and other equipment to interlock operation as required to provide a complete and functioning system.
	C. Connect control wiring between boiler feedwater pump unit control interface and control system to provide remote monitoring.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Inspect field-assembled components, equipment installation, and piping and electrical connections for compliance with manufacturer's written instructions.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Check bearing lubrication.
	4. Verify proper motor rotation.
	5. Startup service.
	6. Report results in writing.

	B. Boiler feedwater pump will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Adjust boiler water-level controls to properly stage unit.
	B. Set field-adjustable controls.

	3.7 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain boiler feedwater units.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Industrial Glass thermometers.
	2. Thermowells.
	3. Pressure gauges, dial type.
	4. Gauge attachments.

	B. Related Requirements:
	1. Section 23 22 16 "Steam and Condensate Piping Specialties" for steam and condensate meters.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	B. Product Data Submittals: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of meter.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gauges to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 INDUSTRIAL GLASS THERMOMETERS
	A. Thermometers, Liquid in Glass - Metal Case, Industrial Style:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Miljoco Corporation.
	b. Trerice, H. O. Co.
	c. Weiss Instruments, Inc.
	d. Weksler Glass Thermometer Corp.
	e. Standard: ASME B40.200.


	B. Case: Cast aluminum 7-inch nominal size unless otherwise indicated.
	C. Case Form: Adjustable angle unless otherwise indicated.
	D. Tube: Glass with magnifying lens and blue or red organic liquid, mercury free.
	E. Tube Background: Nonreflective aluminum with permanently etched scale markings graduated in deg F
	F. Window: Glass.
	G. Stem: Aluminum and of length to suit installation.
	a. Design for Thermowell Installation: Bare stem.
	2. Connector: 1-1/4 inches, with ASME B1.1 or ASME B1.20.1 screw threads to fit thermowell.
	3. Accuracy: Plus or minus 1 percent of span range or one scale division, to a maximum of 1.5 percent of span.


	2.2 THERMOWELLS
	A. Thermowells:
	1. Standard: ASME B40.200.
	2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
	3. Material for Use with Copper Tubing:  CNR or CUNI.
	4. Material for Use with Steel Piping:  CRES.
	5. Type: Stepped shank unless straight or tapered shank is indicated.
	6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
	7. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.
	8. Bore: Diameter required to match thermometer bulb or stem.
	9. Insertion Length: Length required to match thermometer bulb or stem.
	10. Lagging Extension: Include on thermowells for insulated piping and tubing.
	11. Bushings: For converting size of thermowell's internal screw thread to size of thermometer connection.

	B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

	2.3 PRESSURE GAUGES, DIAL TYPE
	A. Pressure Gauges, Dial Type - Direct Mounted, Metal Case:
	1. Provide a product by the following manufacturers:
	a. Ashcroft.
	b. Weiss.
	c. Ametek.
	d. Or approved equal.

	3. Case: Sealed type(s); cast aluminum or drawn steel 6-inch nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube.
	5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanent scale markings graduated in psi
	8. Pointer: Dark-colored metal.
	9. Window: Glass
	10. Ring: Stainless steel.
	11. Accuracy: Grade A, plus or minus 1 percent of middle half of span.


	2.4 GAUGE ATTACHMENTS
	A. Siphons: Loop-shaped section of stainless-steel pipe with NPS 1/4 or NPS 1/2 pipe threads.
	B. Valves: stainless steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at the most readable position.
	G. Install valve and siphon fitting in piping for each pressure gauge for steam.
	H. Install pressure gauges in the following locations:
	1. Inlet and outlet sides of pressure-reducing valve.


	3.2 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gauges to proper angle for best visibility.

	3.3 THERMOMETER SCHEDULE
	A. Thermometers where shown on the plans
	1. Industrial Liquid in Glass Thermometers


	3.4 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Steam Piping:
	1. 0 to 300 deg F


	3.5 PRESSURE-GAUGE SCHEDULE
	A. Pressure gauges where shown on the plans.
	1. Sealed direct mounted, metal case with siphon loop.


	3.6 PRESSURE-GAUGE SCALE-RANGE SCHEDULE
	A. Scale Range for Steam Piping:
	1. 0 to 30 psi
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