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SECTION 210400 - GENERAL CONDITIONS FOR FIRE SUPPRESSION TRADES

PART 1 GENERAL

1.1 RELATED REQUIREMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

B. This section applies to certain sections of Division 26, "Electrical," and this section 
applies to all sections of Division 21, "Fire Protection" of this project specification 
unless specified otherwise in the individual sections.

C. The Drawings of other trades (Architectural, Food Service, Structural, Landscape, 
Civil, Mechanical, Plumbing, Electrical, Communications and Fire Alarm) shall be 
examined for coordination and familiarity of work with other Contractors. Any 
duplication or omission of provisions in this project should be brought to the 
attention of the Owners prior to Bidding.

1.2 DESCRIPTION

A. The General Conditions and Supplementary General Conditions are a part of this 
Division and are to be considered a part of this Contract.

B. Where items of the General Conditions and Supplementary General Conditions are 
repeated in other Sections of the Specifications, it is merely intended to qualify or 
to call particular attention to them.  It is not intended that any other parts of the 
General Conditions and Supplementary General Conditions shall be assumed to be 
omitted if not repeated therein.  This Section applies equally and specifically to all 
Contractors supplying labor and/or equipment and/or materials as required under 
each Section of this Division.  Where conflicts exist between the drawings and the 
specifications or between this section of the specifications and other sections, the 
more stringent or higher cost option shall apply.

1.3 INTENT

A. It is the intent of the Specifications and Drawings to call for finished work, tested 
and ready for operation.

B. Any apparatus, appliance, material or work not shown on drawings but mentioned 
in the specifications, or vice versa, or any incidental accessories necessary to make 
the work complete and perfect in all respects and ready for operation as determined 
by good trade practice even if not particularly specified, shall be furnished, 
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delivered and installed under their respective Divisions without any additional 
expense to the Owner.

C. Minor details not usually shown or specified but necessary for proper installation 
and operation shall be included in the work as though they were hereinafter shown 
or specified.

D. Work under each Section shall include giving written notice to the Owner and 
Engineer of any materials or apparatus believed inadequate or unsuitable; in 
violation of laws, ordinances, rules or regulations of authorities having jurisdiction; 
and any necessary items of work omitted.  In the absence of such written notice, it 
is mutually agreed that work under each Section includes the cost of all required 
items for the accepted, satisfactory functioning of the entire system without extra 
compensation.

1.4 DEFINITIONS

A.  “Approved equal” also known as “alternative” mean any product which in the 
opinion of the Engineer is equal in quality, arrangement, appearance, and 
performance to the product specified. 

B. Directed:  Terms such as "directed," "requested," "authorized," "selected," 
"approved," "required," and "permitted" mean "directed by the Engineer," 
"requested by the Engineer," and similar phrases. 

C. “Finished” refers to all rooms and areas to be specified to receive architectural 
treatment as indicated on the drawings.  All rooms and areas not covered, including 
underground tunnels and areas above ceilings shall be considered not finished, 
unless otherwise noted.

D. “Furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, 
ready to be installed including where appropriate all necessary interim storage and 
protection.

E. No Exceptions Taken – reviewed and determined to be in general conformance with 
contract documents.

F. Indicated:  The term "indicated" refers to graphic representations, notes, or 
schedules on the Drawings, other paragraphs or schedules in the Specifications, and 
similar requirements in the Contract Documents.  Where terms such as "shown," 
"noted," "scheduled," and "specified" are used, it is to help the reader locate the 
reference; no limitation on location is intended.

G. “Install” shall mean set in place complete with all mounting facilities and 
connections as necessary ready for normal use or service.
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H. "Lead Free" shall mean not more than .25% in the wetted surface area.

I. “Product” shall mean any item of equipment, material, fixture, apparatus, appliance 
or accessory installed under this Division.

J. “Provide” shall mean furnish (or supply) and install as necessary.

K. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful 
orders issued by authorities having jurisdiction, as well as rules, conventions, and 
agreements within the construction industry that control performance of the Work.

L. Remove:  The term “remove” means “to disconnect from its present position, 
remove from the premises and to dispose of in a legal manner.”

M. Special Warranties:  The term “Special Warranties” are written warranties required 
by or incorporated in the Contract Documents, either to extend time limits provided 
by standard warranties or to provide greater rights for the Owner.

N. Standard Product Warranties: The term “Standard Product Warranties” are 
preprinted written warranties published by individual manufacturers for particular 
products and are specifically endorsed by the manufacturer to the Owner.

O. “Subcontractor” means specifically the subcontractor working under this Division.  
Other Contractors are specifically designated “Fire Protection Subcontractor”, 
“General Contractor” and so on.  Note: Take care to ascertain limits of responsibility 
for connecting equipment which requires connections by two or more trades.

P. Substitutions:  Requests for changes in products, materials, equipment, and methods 
of construction proposed by the Contractor are considered requests for 
"substitutions."

Q. “Wiring” shall mean cable assembly, raceway, conductors, fittings and any other 
necessary accessories to make a complete wiring system.  

1.5 DRAWINGS

A. Drawings are diagrammatic and indicate the general arrangement of systems and 
work included in the Contract.  Consult the Architectural Drawings and Details for 
exact location of fixtures and equipment; where same are not definitely located, 
obtain this information from the Architect.  (Do not scale the drawings)

B. Work under each Section shall closely follow Drawings in layout of work; check 
Drawings of other Divisions to verify spaces in which work will be installed.  
Maintain maximum headroom; where space conditions appear inadequate, Owner 
and Engineer shall be notified before proceeding with installations.
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C. The Owner may, without extra charge, make reasonable modifications in the layout 
as needed to prevent conflict with work of other trades and/or for proper execution 
of the work.

D. Where variances occur between the Drawings and Specifications or within either of 
the Documents, the item or arrangement of better quality, shall be included in the 
Contract price.  The Owner and Engineer shall decide on the item and the manner 
in which the work shall be installed.

1.6 SURVEYS AND MEASUREMENTS

A. Before submitting his Bid, the Contractors shall visit the site and become thoroughly 
familiar with all existing conditions under which work will be installed.  This 
Contract includes all modifications of existing systems required for the installation 
of new equipment.  This Contract includes all necessary offsets, transitions and 
modifications required to install all new equipment in existing spaces.  All new and 
existing equipment and systems shall be fully operational under this Contract before 
the job is considered complete.  The Contractors shall be held responsible for any 
assumptions he makes, any omissions or errors he makes as a result of his failure to 
become fully familiar with the existing conditions at the site and the Contract 
Documents.

B. The Contractor shall base all measurements, both horizontal and vertical, from 
established bench marks.  All work shall agree with these established lines and 
levels.  Verify all measurements at the site and check the correctness of same as 
related to the work.

C. Should the Contractor discover any discrepancies between actual measurements and 
those indicated which prevent following good practice or which interfere with the 
intent of the Drawings and Specifications, the Engineer will be notified and work 
will not proceed until instructions from the Engineer are received.

1.7 CODES AND STANDARDS

A. Reference Standard Compliance
1. Where equipment or materials are specified to conform to industry and 

technical society reference standards of the organizations such as American 
National Standards Institute (ANSI), American Society for Testing and 
Materials (ASTM), National Electrical Manufacturers Association 
(NEMA), and Underwriters Laboratories Inc. (UL), submit proof of such 
compliance.  The label or listing by the specified organization will be 
acceptable evidence of compliance.

2. Independent Testing Organization Certificate:  In lieu of the label or listing 
indicated above, submit a certificate from an independent testing 
organization, competent to perform testing, and approved by the Engineer.  
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The certificate shall state that the item has been tested in accordance with 
the specified organization's test methods and that the item complies with 
the specified organization's reference standard.

B. The Following Codes and Standards listed below apply to all Fire Protection work.  
Wherever Codes and/or Standards are mentioned in these Specifications, the latest 
applicable edition or revision shall be followed:
CT Building Code Including all Supplements
CT Fire Safety Code Including all Supplements
CT Construction Standards and Guidelines
CT Building Standards Guidelines – Compliance for High Performance Buildings
The International Building Code
The International Mechanical Code
The International Fire Protection Code
The International Energy Conservation Code
NFPA 13, Standard for Installation of Sprinkler Systems
NFPA 70, the National Electrical Code
NFPA 101, the Life Safety Code
ASHRAE 90.1 and International Energy Conservation Code

C. The following Standards shall be used where referenced by the following 
abbreviations:
AIA American Institute of Architects
ANSI American National Standards Institute
ASHRAE American Society of Heating, Refrigerating and Air Conditioning 

Engineers
ASME American Society of Mechanical Engineers
ASPE American Society of Plumbing Engineers
ASTM American Society of Testing and Materials
AWS American Welding Society
CISPI Cast Iron Soil Pipe Institute
EJMA Expansion Joint Manufacturing Association
EPA Environmental Protection Agency
FM Factory Mutual
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FSSC Federal Specification
HIS Hydraulic Institute Standards
IEEE Institute of Electrical and Electronics Engineers
IRI Industrial Risk Insurers
ISO Insurance Services Office
NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association
NSC National Safety Council
OSHA Occupational Safety and Health Administration
UL Underwriters’ Laboratories

D. All materials furnished and all work installed shall comply with the rules and 
recommendations of the NFPA, the requirements of the local utility companies, the 
recommendations of the fire insurance rating organization having jurisdiction and 
the requirements of all Governmental departments having jurisdiction.

E. The Contractor shall include in the work, without extra cost to the Owner, any labor, 
materials, services, apparatus and Drawings in order to comply with all applicable 
laws, ordinances, rules and regulations, whether shown on Drawings and/or 
specified or not.

1.8 PERMITS AND FEES

A. The Contractor shall give all necessary notices, obtain all permits; and pay all 
Government and State sales taxes and fees where applicable, and other costs, 
including utility connections or extensions in connection with the work, file all 
necessary Drawings, prepare all documents and obtain all necessary approvals of all 
Governmental and State departments having jurisdiction, obtain all required 
certificates of inspection for his work, and deliver a copy to the Owner and Engineer 
before request for acceptance and final payment for the work.

1.9 EQUIPMENT SUBSTITUTIONS

A. Certain manufacturers of material, apparatus or appliances are indicated in the 
drawings and specifications for this project.  These items have been used as the basis 
of design, and as a convenience in fixing the minimum standard of workmanship, 
finish and design that is required.  If the Contractors uses an “approved equal” 
alternative to the basis of design, and if the features of that alternative have an impact 
on other components of the Project, the Contractor shall include the necessary 
adjustments in those components, whether for architectural, 
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structural, mechanical, electrical, fire protection, or any other elements, plus any 
adjustments for difference in performance.  

B. Where one name only is used and is followed by the words “or approved equal”, the 
Contractor must use the item named or he is required to apply for a substitution. 
Where one name only is used, the Contractor must use that item named.

C. Where no specific make of material, apparatus or appliance is mentioned, any first-
class product made by a reputable manufacturer may be submitted for Architect and 
Engineer review.

D. Where the Contractor proposes to use an item that is different from the basis of 
design in the Drawings and specifications, and that will require the redesign of the 
structure, partitions, foundations, piping, wiring or any other component of the 
mechanical, plumbing, electrical, or architectural layout, the Contractor shall 
provide the necessary redesign of those components.

E. Where the Contractor proposes to deviate (provide an equivalent or request for 
substitution) from the basis of design scheduled equipment or materials as 
hereinafter specified or shown on the drawings, they are required to submit a 
requested for substitution in writing. The Contractor shall state in their request 
whether it is a substitution, equivalent or a non approved equivalent to that specified 
and the amount of credit or extra cost involved.  A copy of said request shall be 
included in the Base Bid with manufacturer’s equipment cuts.  The Base Bid shall 
be based on using the materials and equipment as specified with no exceptions.

F. If an alternative or substitute item results in a difference in quantity and arrangement 
of piping, ductwork, valves, pumps, insulation, wiring, conduit, and equipment from 
that specified or indicated on the Drawings, the Contractor shall furnish and install 
any such additional equipment required by the system, at no additional cost to the 
Owner including any costs added to other trades due to the equivalent change from 
the basis of design detailed in the drawings or included within the specifications.

G. .Equipment, material or devices submitted for review as an “equivalent” shall meet 
the following requirements:
1. The equivalent shall have the same construction features such as, but not 

limited to:
a. Material thickness, gauge, weight, density, etc.
b. Welded, riveted, bolted, etc., construction
c. Finish, undercoating, corrosion protection

2. The equivalent shall perform with the same or better operating efficiency.
3. The equivalent shall be locally represented by the manufacturer for service, 

parts and technical information.
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4. The equivalent shall bear the same labels of performance certification as is 
applicable to the specified item, such as UL or NEMA labels.

H. Equipment, material or devices submitted for review as a “substitution” shall meet 
the following requirements:

I. Substitution Request Submittal: Requests for substitution will be considered if 
received in writing 14 days before the bid date. Requests received later than 14 days 
before the bid date may be considered or rejected at the discretion of the 
Engineer/Owner.  Once the Contractor submits a complete request for substitution 
as determined by the engineer, the engineer reserves the right to request the time 
necessary to evaluate the request for substitution and review it with the Owner.
1. Submit three (3) copies of each request for substitution for consideration.

J. Identify the product, or the fabrication or installation method to be replaced in each 
request. Include related Specification Section and Drawing numbers. Provide 
complete documentation showing compliance with the requirements for 
substitutions, and the following information, as appropriate:
1. Product Data, including Drawings and descriptions of products, fabrication 

and installation procedures.
2. Samples, where applicable or requested.
3. A detailed comparison of significant qualities of the proposed substitution 

with those of the Work specified. Significant qualities may include 
elements such as size, weight, durability, performance and visual effect.

4. Coordination information, including a list of changes or modifications 
needed to other parts of the Work and to construction performed by the 
Owner and separate Contractors that will become necessary to 
accommodate the proposed substitution.

5. 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.

6. Cost information, including a proposal of the net change, if any in the 
Contract Sum.

7. Certification by the Contractor that the substitution proposed is equal-to or 
better in every significant respect to that required by the Contract 
Documents, and that it will perform adequately in the application indicated. 
Include 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.

8. Engineer's Action: Within one week of receipt of the request for 
substitution, the Engineer will notify the Contractor of acceptance or 
rejection of the proposed substitution. If a decision on use of a proposed 
substitute cannot be made or obtained within the time allocated, use the 
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product specified by name. Acceptance of a product substitution will be in 
the form of an Addendum.

9. Other Conditions: The Contractor's substitution request will be received 
and considered by the Engineer when one or more of the following 
conditions are satisfied, as determined by the Engineer; otherwise requests 
will be returned without action except to record noncompliance with these 
requirements.
a. The request is directly related to an "or equal" clause or similar 

language in the Contract Documents.
b. The specified product or method of construction cannot be provided 

within the Contract Time. The request will not be considered if the 
product or method cannot be provided as a result of failure to pursue 
the Work promptly or coordinate activities properly.

c. A substantial advantage is offered the Owner, in terms of cost, time, 
energy conservation or other considerations of merit, after deducting 
offsetting responsibilities the Owner may be required to bear. 
Additional responsibilities for the Owner may include additional 
compensation to the Engineer for redesign and evaluation services, 
increased cost of other construction by the Owner or separate 
Contractors, and similar considerations.

1.10 SUBMITTAL PROCEDURES

A. Provide Submittals in accordance with the requirements of Division 01 and as 
indicated in the following.

B. Coordination:  Coordinate preparation and processing of submittals with 
performance of construction activities.  Transmit each submittal sufficiently in 
advance of performance of related construction activities to avoid delay.
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 elements 

of the Work so processing will not be delayed by the need to review 
submittals concurrently for coordination.  The Engineer reserves the right 
to withhold action on a submittal requiring coordination with other 
submittals until related submittals are received.

C. Processing:  Allow sufficient review time so that installation will not be delayed as 
a result of the time required to process submittals, including time for resubmittals.
1. Allow two weeks for initial review.  Allow additional time if processing 

must be delayed to permit coordination with subsequent submittals.  The 
Engineer will promptly advise the Contractor when a submittal being 
processed must be delayed for coordination.

2. If an intermediate submittal is necessary, process the same as the initial 
submittal.
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3. Allow two weeks for reprocessing each submittal.
4. No extension of Contract Time will be authorized because of failure to 

transmit submittals to the Engineer sufficiently in advance of the Work to 
permit processing.

D. Submittal Preparation:  Place a permanent label or title block on each submittal for 
identification.  Indicate the name of the entity that prepared each submittal on the 
label or title block.  Submittals shall be arranged in order of specification sections.
1. Include the following information on the 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. Number, title and paragraph of appropriate Specification Section.
i. Drawing number and detail references, as appropriate.

E. Submittal Transmittal:  Package each submittal appropriately for transmittal and 
handling.  Transmit each submittal from Contractor to Engineer using a transmittal 
form.  Submittals received from sources other than the Contractor will be returned 
without action.  On the transmittal, record relevant information and requests for data.  
On the form, or separate sheet, record deviations from Contract Document 
requirements, including minor variations and limitations.  Include Contractor's 
certification that information complies with Contract Document requirements.

F. Except for submittals for record, information or similar purposes, the Engineer will 
review each submittal, mark to indicate action taken, and return promptly.  
Compliance with specified characteristics is the Contractor's responsibility.

G. Action Stamp:  The Engineer will stamp each submittal with a uniform, self-
explanatory action stamp.  The stamp will be appropriately marked, to indicate the 
action taken.

1.11 SHOP DRAWINGS

A. Submit neatly prepared information, drawn to accurate scale.  Highlight, encircle, 
or otherwise indicate deviations from the Contract Documents.  Do not reproduce 
Contract Documents or copy standard information as the basis of Shop Drawings.  
Standard information prepared without specific reference to the Project is not 
considered Shop Drawings.
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B. The Contractor shall submit for review detailed shop drawings of all equipment and 
material specified in each section and coordinated sprinkler layouts.  No material or 
equipment may be delivered to the job site or installed until the Contractor has 
received shop drawings for the particular material or equipment which have been 
properly reviewed.  Shop drawings shall be submitted within 60 days after award of 
Contract before any material or equipment is purchased.  The Contractor shall 
submit for review copies of all shop drawings to be incorporated in the Fire 
Protection Contract.  Refer to Division 01 for the quantity of copies required for 
submission.  Where quantities are not specified, provide seven (7) copies for review.

C. Provide shop drawings for all devices specified under equipment specifications for 
all systems.  Shop drawings shall include manufacturers’ names, catalog numbers, 
cuts, diagrams, dimensions, identification of products and materials included, 
compliance with specified standards, notation of coordination requirements, 
notation of dimensions established by field measurement and other such descriptive 
data as may be required to identify and accept the equipment.  A complete list in 
each category (example: all fixtures), of all shop drawings, performance cuts, 
material lists, etc., shall be submitted to the Engineer at one time.  No consideration 
will be given to a partial shop drawing submittal.

D. When a submittal could involve more than one trade, e.g., valves, piping, etc., the 
submitted shall be separated by traded involved, ie. HVAC, plumbing, electrical, 
etc.

E. Where multiple quantities or types of equipment are being submitted, provide a 
cover sheet (with a list of contents) on the submittal identifying the equipment or 
material being submitted.

F. The Contractor shall furnish all necessary templates, patterns, etc., for installation 
work and for the purpose of making adjoining work conform; furnish setting plans 
and shop details to other trades as required.

G. “No Exception Taken” rendered on shop drawings shall not be considered as a 
guarantee of measurements or building conditions.  Where drawings are reviewed, 
review does not mean that drawings have been checked in detail; said approval does 
not in any way relieve the Contractor from his responsibility or necessity of 
furnishing material or performing work as required by the Contract Drawings and 
Specifications.  Verify available space prior to submitting shop drawings.  Review 
of shop drawings shall not apply to quantity of material.

H. After shop drawings have been reviewed, with no exceptions taken, no further 
changes will be allowed without the written consent of the Engineer.
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I. Shop drawing submittal sheets which may show items that are not being furnished 
shall have those items crossed off to clearly indicate which items will be furnished.

J. Bidders shall not rely on any verbal clarification of the Drawings and/or 
Specifications.  Any questions shall be referred to the Engineer in writing at least 
five (5) working days prior to Bidding to allow for issuance of an Addendum.

K. Do not use Shop Drawings without an appropriate final stamp indicating action 
taken in connection with construction.

1.12 COORDINATION DRAWINGS

A. Prepare coordination drawings drawn in the latest AutoCAD or Revit version in 
accordance with Division 01 to a minimum scale of 1/4"=1'-0" detailing major 
elements, components, and systems of fire protection equipment and materials in 
relationship with other systems, installations, and building components.  Indicate 
locations where space is limited for installation and access and where sequencing 
and coordination of installations are of importance to the efficient flow of the Work, 
including (but not necessarily limited to) the following:
1. The Contractor shall indicate the proposed locations of piping, conduit, 

ductwork, equipment, and materials.  Include the following:
a. Clearances for servicing and maintaining equipment and space for 

equipment disassembly required for periodic maintenance.
b. Equipment connections and support details.
c. Exterior wall and foundation penetrations.
d. Fire-rated wall and floor penetrations.
e. Sizes and locations of required concrete pads and bases.

B. Indicate scheduling, sequencing, movement, and positioning of large equipment into 
the building during construction.

C. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, 
and ceilings and their relationship to other penetrations and installations.

D. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets 
and inlets, light fixtures, communication systems components, sprinklers, and other 
ceiling-mounted items.

E. The Contractor and each subcontractor shall sign and date each coordination 
drawing prior to submission.

F. Work shall not be performed until coordination drawings have been approved by the 
architect and engineer.

G. Electronic copies of the MEP floor plans are available to use as a basis for preparing 
coordination drawings and can be provided by the Engineer.  The cost for these 
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floor plans is a lump sum fee of $ 1,000.00.  If the Contractor elects to obtain the 
Engineers electronic files an Electronic Drawing File Release Form must be 
submitted with payment.  This form must be signed by the Contractor, Owner, and 
Architect.  Upon receipt of a signed copy of the Electronic Drawing File Release 
Form, and payment, the Engineer will provide copies of the electronic files for the 
Contractor’s use.  A copy of the Electronic Drawing File Release Form is appended 
to the end of this specification section

1.13 COORDINATION WITH OTHER DIVISIONS

A. All work shall be carried out in conjunction with other trades and full cooperation 
shall be given in order that all work may proceed with a minimum of delay and 
interference.  Particular emphasis is placed on timely installation of major apparatus 
and furnishing other Contractors, especially the Contractor or Construction 
Manager, with information as to openings, chases, sleeves, bases, inserts, equipment 
locations, panels, etc., required by other trades.

B. The Contractors are required to examine all of the Project Drawings and mutually 
arrange work so as to avoid interference with the work of other trades.  In general, 
ductwork, HVAC piping, sprinkler piping and drainage lines take precedence over 
water, gas and electrical conduits.  The Engineer shall make final decisions 
regarding the arrangement of work which cannot be agreed upon by the Contractors.

C. Where the work of the Contractor will be installed in close proximity to or will 
interfere with work of other trades, the Contractors will cooperate in working out 
space conditions to make a satisfactory adjustment.

D. If the work under a Section is installed before coordinating with other Divisions or 
Sections or so as to cause interference with work of other Sections, the necessary 
changes to correct the condition shall be made by the Contractor causing the 
interference without extra charge to the Owner.

1.14 WORKMANSHIP

A. Service Support:  The equipment items shall be supported by service organizations 
which are reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis during the 
warranty period of the contract.

B. Modification of References:  In each of the publications referred to herein, consider 
the advisory provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.

C. The Contractor shall furnish the services of an experienced superintendent who shall 
be constantly in charge of the installation of the work together with all skilled 
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workmen, fitters, metal workers, welders, helpers and laborers required to unload, 
transfer, erect, connect, adjust, start, operate and test each system.

D. Unless otherwise specifically indicated on the Drawings or Specifications, all 
equipment and materials shall be installed with the acceptance of the Engineer and 
in accordance with the recommendations of the manufacturer.  This includes the 
performance of such tests as the manufacturer recommends.

E. All labor for installation of Fire Protection systems shall be performed by 
experienced, skilled tradesmen under the supervision of a licensed journeyman 
foreman.  All work shall be of a quality consistent with good trade practice and shall 
be installed in a neat, workmanlike manner.  The Engineer reserves the right to reject 
any work which, in his opinion, has been installed in a substandard, dangerous or 
unserviceable manner.  The Contractor shall replace said work in a satisfactory 
manner at no extra cost to the Owner.

1.15 SHUTDOWNS

A. When installation of a new system requires the temporary shutdown of an existing 
operating system, the connection of the new system shall be performed at such time 
as designated by the Owner.

B. The Engineer and the Owner shall be notified in writing of the estimated duration of 
the shutdown period at least ten (10) days in advance of the date the work is to be 
performed.

C. Work shall be arranged for continuous performance whenever possible.  The 
Contractor shall provide all necessary labor, including overtime if required, to assure 
that existing operating services will be shut down only during the time actually 
required to make necessary connections.

1.16 TEMPORARY UTILITIES

A. General:  Provide new materials and equipment; if acceptable to the Engineer, 
undamaged previously used materials in serviceable condition may be used.  Provide 
materials suitable for the use intended.

B. Conditions of Use:  Keep temporary services and facilities clean and neat in 
appearance.  Operate in a safe and efficient manner.  Take necessary fire prevention 
measures.  Do not overload facilities, or permit them to interfere with progress.  Do 
not allow hazardous dangerous or unsanitary conditions, or public nuisances to 
develop or persist on the site.

C. First Aid Supplies:  Comply with governing regulations.
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D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire 
extinguishers for temporary offices and similar spaces.  In other locations provide 
hand-carried, portable, UL-rated, class "ABC" dry chemical extinguishers, or a 
combination of extinguishers of NFPA recommended classes for the exposures.

E. Utilities:  Engage the appropriate local utility company to install temporary service 
or connect to existing service.  Where the company provides only part of the service, 
provide the remainder with matching, compatible materials and equipment; comply 
with the company's recommendations.
1. Use Charges:  Cost or use charges for temporary facilities are not 

chargeable to the Owner or Engineer, and will not be accepted as a basis of 
claims for a Change Order.

F. Water Service:  Install water service and distribution piping of sizes and pressures 
adequate for construction until permanent water service is in use.

G. Environmental Protection:  Provide protection, operate temporary facilities and 
conduct construction in ways and by methods that comply with environmental 
regulations, and minimize the possibility that air, waterways and subsoil might be 
contaminated or polluted, or that other undesirable effects might result.  Avoid use 
of tools and equipment which produce harmful noise.  Restrict use of noise making 
tools and equipment to hours that will minimize complaints from persons or firms 
near the site.

H. Termination and Removal:  Unless the Engineer requires that it be maintained 
longer, remove each temporary facility when the need has ended, or when replaced 
by authorized use of a permanent facility, or no later than Substantial Completion.  
Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with the temporary facility.  Repair damaged Work, 
clean exposed surfaces and replace construction that cannot be satisfactorily 
repaired.  Materials and facilities that constitute temporary facilities are property of 
the Contractor. The Owner reserves the right to take possession of Project 
identification signs.

1.17 PROJECT PHASING

A. Work under each Section shall include all necessary temporary connections, 
equipment, piping, heating, temperature control work, fire stopping, water heaters, 
labor, and material as necessary to accommodate the phasing of Construction as 
developed by the General Contractor or Construction Manager and approved by the 
Owner. All existing systems that pass-thru an area of the building shall remain 
operational during all phases of construction. No extra compensation shall be 
granted the Contractor for work required to maintain existing systems operational 
or to accommodate the construction phasing of the project.
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1.18 PROTECTION OF MATERIALS AND EQUIPMENT

A. Work under each Section shall include protecting the work and material of all other 
Sections from damage by work or workmen and shall include making good all 
damage thus caused.

B. The Contractor shall be responsible for work and equipment until the facility has 
been accepted by the Owner.  Protect work against theft, injury or damage and 
carefully store material and equipment received on site which is not immediately 
installed.  Close open ends of work with temporary covers or plugs during 
construction to prevent entry of foreign material.

C. Work under each Section includes receiving, unloading, uncrating, storing, 
protecting, setting in place and completely connecting equipment supplied under 
each Section.  Work under each Section shall also include exercising special care in 
handling and protecting equipment and fixtures, and shall include the cost of 
replacing any of the equipment and fixtures which are missing or damaged.

D. Equipment and material stored on the job site shall be protected from the weather, 
vehicles, dirt and/or damage by workmen or machinery.  Insure that all electrical or 
absorbent equipment or material is protected from moisture during storage.

1.19 ADJUSTING AND TESTING

A. After all the equipment and accessories to be furnished are in place, they shall be 
put in final adjustment and subjected to such operating tests so as to assure the 
Engineer that they are in proper adjustment and in satisfactory, permanent operating 
condition.

B. Where requested by the Engineer, a factory-trained service representative shall 
inspect the installation and assist in the initial startup and adjustment to the 
equipment.  The period of these services shall be for such time as necessary to secure 
proper installation and adjustments.  After the equipment is placed in permanent 
operation, the service representative shall supervise the initial operation of the 
equipment and instruct personnel responsible for operation and maintenance of the 
equipment.  The service representative shall notify the Contractor in writing that the 
equipment was installed according to manufacturer’s recommendations and is 
operating as intended by the manufacturer.

1.20 CLEANING

A. The Contractor shall thoroughly clean and flush all piping and equipment of all 
foreign substances, oils, burrs, solder, flux, etc., inside and out before being placed 
in operation.
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B. If any part of a system should be stopped or damaged by any foreign matter after 
being placed in operation, the system shall be disconnected, cleaned and reconnected 
wherever necessary to locate and/or remove obstructions.  Any work damaged in the 
course of removing obstructions shall be repaired or replaced when the system is 
reconnected at no additional cost to the Owner.

C. During the course of construction, all pipes shall be capped in an acceptable manner 
to insure adequate protection against the entrance of foreign matter.

D. Upon completion of all work under the Contract, the Contractor shall remove from 
the premises all rubbish, debris and excess materials left over from his work.  Any 
oil or grease stains on floor areas caused by the Contractor shall be removed and 
floor areas left clean.

E. Complete the following cleaning operations before requesting inspection for 
Certification of Substantial Completion.
1. Remove labels that are not permanent labels.
2. Clean transparent materials, including mirrors and glass in doors and 

windows.  Remove glazing compound and other substances that are 
noticeable vision-obscuring materials.  Replace chipped or broken glass 
and other damaged transparent materials.

3. Clean exposed exterior and interior hard-surfaced finishes to a dust-free 
condition, free of stains, films and similar foreign substances.  Restore 
reflective surfaces to their original reflective condition.  Leave concrete 
floors broom clean.  Vacuum carpeted surfaces.

4. Wipe surfaces of fire protection equipment.  Remove excess lubrication 
and other substances.

F. Comply with regulations of authorities having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on 
the Owner's property.  Do not discharge volatile, harmful or dangerous materials 
into drainage systems.  Remove and dispose of ALL waste materials, packaging 
material, skids etc. from the site and dispose of in a lawful manner in accordance 
with municipal, state and federal regulations.

G. Where extra materials of value remaining after completion of associated Work have 
become the Owner's property, arrange for disposition of these materials as directed.

1.21 OPERATING AND MAINTENANCE

A. Upon completion of all work and tests, the Contractor shall furnish the necessary 
skilled labor and helpers for operating his system and equipment for a period 
specified under each applicable Section of this Division.  During this period, he shall 
fully instruct the Owner or the Owner’s representative in the operation, adjustment 
and maintenance of all equipment furnished.  The Contractor shall give 
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at least seven (7) days notice to the Owner and the Engineer in advance of this 
period.

B. The Contractor shall include the maintenance schedule for the principal items of 
equipment furnished under this Division.

C. The Contractor shall physically demonstrate procedures for all routine maintenance 
of all equipment furnished under each respective Section to assure accessibility to 
all devices.

D. An authorized manufacturer’s representative shall attest in writing that the 
equipment has been properly installed prior to startup of any major equipment.  The 
following equipment will require this inspection: pumps; controls, water heaters, 
compressors, boilers etc.  These letters shall be bound into the operating and 
maintenance books.

E. Refer to individual trade Sections for any other particular requirements related to 
operating instructions.

F. Demonstration shall be recorded on (2) USB Flash drives and be turned over to the 
Owner.

1.22 OPERATING AND MAINTENANCE MANUALS

A. Prepare operating and maintenance manuals in accordance with the requirements of 
Division 01 and as follows.  The Contractor shall prepare six (6) copies of a complete 
maintenance and operating instructions manual, bound in booklet form.  Organize 
operating and maintenance data into suitable sets of manageable size.  Bind properly 
indexed data in individual heavy-duty 3-ring vinyl-covered binders, with pocket 
folders for folded sheet information and designation partitions with identification 
tabs.  Mark appropriate identification on front and spine of each binder.

B. Manual shall include the following:
1. Description of function, normal operating characteristics and limitations, 

performance curves, engineering data and tests, and complete 
nomenclature and commercial numbers of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, 
and routine and normal operating instructions; regulation, control, 
stopping, shutdown, and emergency instructions; and summer and winter 
operating instructions.

3. Maintenance procedures for routine preventative maintenance and 
troubleshooting; disassembly, repair, and reassembly; aligning and 
adjusting instructions.
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4. Servicing and operating instructions including lubrication charts and 
schedules.

5. Emergency and safety instructions.
6. Spare parts list.
7. Copies of warranties.
8. Wiring diagrams.
9. Recommended "turn around" cycles.
10. Inspection procedures.
11. Approved Shop Drawings and Product Data.
12. Equipment Start-up Reports.

C. Include in the manual, a tabulated equipment schedule for all equipment.  Schedule 
shall include pertinent data such as: make, model number, serial number, voltage, 
normal operating current, belt size, bearing number, etc.  Schedule shall include 
maintenance to be done and frequency.

D. Maintenance and instruction manuals shall be submitted to the Owner at the same 
time as the seven (7) day notice is given prior to the instruction period.

1.23 ACCEPTANCES

A. The equipment, materials, workmanship, design and arrangement of all work 
installed under the Fire Protection Sections shall be subject to the review of the 
Engineer.

B. Within 30 days after the awarding of a Contract, the Fire Protection Contractor shall 
submit to the Engineer, for review, a list of manufacturers of equipment proposed 
for the work under the Fire Protection Sections.  The intent to use the exact 
manufacturers and models specified does not relieve the Contractor of the 
responsibility of submitting such a list.

C. If extensive or unacceptable delivery time is expected on a particular item of 
equipment specified, the Contractor shall notify the Owner and Engineer, in writing, 
within 30 days of award of the Contract.  In such instances, equipment substitutions 
may be made pending acceptance by the Engineer or the Owner’s representative.

D. Where any specific material, process or method of construction or manufactured 
article is specified by reference to the catalog number of a manufacturer, the 
Specifications are to be used as a guide and are not intended to take precedence over 
the basic duty and performance specified or noted on the Drawings.  In all cases, the 
Fire Protection Contractor shall verify the duty specified with the specific 
characteristics of the equipment offered for review.  Equipment characteristics are 
to be used as mandatory requirements where the Contractor proposes to use an 
acceptable equivalent.
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E. If material or equipment is installed before it is reviewed and/or approved, the 
Contractor shall be liable for its removal and replacement at no extra charge to the 
Owner if, in the opinion of the Engineer, the material or equipment does not meet 
the intent of, or standard of quality implied by, the Drawings and Specifications.

F. Failure on the part of the Engineer to reject shop drawings or to reject work in 
progress shall not be interpreted as acceptance of work not in conformance with the 
Drawings and/or Specifications.  Work not in conformance with the Drawings 
and/or Specifications shall be corrected whenever it is discovered.

1.24 RECORD DRAWINGS

A. General:  Do not use record documents for construction purposes; protect from 
deterioration and loss in a secure, fire-resistive location; provide access to record 
documents for the Engineer's reference during normal working hours.

B. Maintain a clean, undamaged set of blue or black line white-prints of Contract 
Drawings and Shop Drawings.  Mark the set to show the actual installation where 
the installation varies substantially from the Work as originally shown.  Mark 
whichever drawing is most capable of showing conditions fully and accurately.  
Give particular attention to concealed elements that would be difficult to measure 
and record at a later date.  Items to be indicated include but are not limited to:
1. Dimensional change
2. Revision to drawing detail
3. Location and depth of underground utility
4. Revision to pipe routing
5. Revision to electrical circuitry
6. Actual equipment location
7. Pipe size and routing
8. Location of concealed internal utility
9. Changes made by Change Order
10. Details not on original Contract Drawing
11. Information on concealed elements which would be difficult to identify or 

measure later

C. Mark record sets with red erasable pencil; use other colors to distinguish between 
variations in separate categories of the Work.

D. Mark new information that is important to the Owner, but was not shown on 
Contract Drawings or Shop Drawings.

E. Note related Change Order numbers where applicable.
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F. Organize record drawing sheets into manageable sets, bind with durable paper cover 
sheets, and print suitable titles, dates and other identification on the cover of each 
set.

G. Final record documents shall be prepared in the latest AutoCAD or Revit version 
and CD Rom of all drawings and a clean set of reproducible paper copies shall be 
turned over to the Owner at the completion of the work.

1.25 WARRANTIES AND BONDS

A. The following general administrative and procedural requirements for warranties 
and bonds required by the Contract Documents, including manufacturers standard 
warranties on products and special warranties are to be included:
1. General close-out requirements included in Division 01.
2. Specific requirements for warranties for the Work and products and 

installation that are specified to be warranted, are included in the individual 
Sections of Divisions-02 through -50.

3. Certifications and other commitments and agreements for continuing 
services to Owner are specified elsewhere in the Contract Documents.

B. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product 
warranties do not relieve the Contractor of the warranty on the Work that 
incorporates the products, nor does it relieve suppliers, manufacturers, and 
subcontractors required to countersign special warranties with the Contractor.

C. Separate Prime Contracts:  Each prime Contractor is responsible for warranties 
related to its own Contract.

1.26 WARRANTY REQUIREMENTS

A. Related Damages and Losses:  When correcting warranted Work that has failed, 
remove and replace other Work that has been damaged as a result of such failure or 
that must be removed and replaced to provide access for correction of warranted 
Work.

B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been 
corrected by replacement or rebuilding, reinstate the warranty by written 
endorsement.  The reinstated warranty shall be equal to the original warranty with 
an equitable adjustment for depreciation.

C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, 
replace or rebuild the Work to an acceptable condition complying with requirements 
of Contract Documents.  The Contractor is responsible for the cost of replacing or 
rebuilding defective Work regardless of whether the Owner has benefited from use 
of the Work through a portion of its anticipated useful service life.
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D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied 
warranties, and shall not limit the duties, obligations, right and remedies otherwise 
available under the law, nor shall warranty periods be interpreted as limitations on 
time in which the Owner can enforce such other duties, obligations, rights, or 
remedies.

E. Rejection of Warranties:  The Owner reserves the right to reject warranties and to 
limit selections to products with warranties not in conflict with requirements of the 
Contract Documents.

F. The Owner reserves the right to refuse to accept Work for the Project where a special 
warranty, certification, or similar commitment is required on such Work or part of 
the Work, until evidence is presented that entities required to countersign such 
commitments are willing to do so.

G. Submit written warranties to the Engineer prior to the date certified for Substantial 
Completion.  If the Engineer's Certificate of Substantial Completion designates a 
commencement date for warranties other than the date of Substantial Completion 
for the Work, or a designated portion of the Work, submit written warranties upon 
request of the Engineer.

H. When a designated portion of the Work is completed and occupied or used by the 
Owner, by separate agreement with the Contractor during the construction period, 
submit properly executed warranties to the Engineer within fifteen days of 
completion of that designated portion of the Work.

I. When a special warranty is required to be executed by the Contractor, or the 
Contractor and a subcontractor, supplier or manufacturer, prepare a written 
document that contains appropriate terms and identification, ready for execution by 
the required parties.  Submit a draft to the Owner through the Engineer for approval 
prior to final execution.
1. Refer to individual Sections of Divisions-02 through -50 for specific 

content requirements, and particular requirements for submittal of special 
warranties.

J. Form of Submittal:  At Final Completion compile two copies of each required 
warranty and bond properly executed by the Contractor, or by the Contractor, 
subcontractor, supplier, or manufacturer. Organize the warranty documents into an 
orderly sequence based on the table of contents of the Project Manual.

K. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl 
covered loose-leaf binders, thickness as necessary to accommodate contents, and 
sized to receive 8-1/2" by 11" paper.
1. Provide heavy paper dividers with celluloid covered tabs for each separate 

warranty.  Mark the tab to identify the product or installation.  Provide a 
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typed description of the product or installation, including the name of the 
product, and the name, address and telephone number of the installer.

2. Identify each binder on the front and the spine with the typed or printed 
title "WARRANTIES AND BONDS," the Project title or name, and the 
name of the Contractor.

3. When operating and maintenance manuals are required for warranted 
construction, provide additional copies of each required warranty, as 
necessary, for inclusion in each required manual.

1.27 GUARANTEES

A. The Contractor shall guarantee all material and workmanship under these 
Specifications and the Contract for a period of one (1) year from the date of final 
acceptance by Owner.  During this guarantee period, all defects developing through 
faulty equipment, materials or workmanship shall be corrected or replaced 
immediately by this Contractor without expense to the Owner.  Such repairs or 
replacements shall be made to the Engineer's satisfaction.

B. Contractor shall provide name, address, and phone number of all contractors and 
subcontractors and associated equipment they provided.

1.28 PROJECT CLOSE-OUT

A. Contractor shall submit annual maintenance proposal to the Architect/Engineer for 
review and approval as part of the close out documents.

B. Submit specific warranties, workmanship bonds, maintenance agreements, final 
certifications and similar documents in accordance with Division 01.

C. Deliver tools, spare parts, extra stock, and similar items.

D. Complete start-up testing of systems, including measuring and documenting all 
required startup checklist requirements documented in installation and maintenance 
instructions by the equipment manufacturer, and instruction of the Owner's 
operating and maintenance personnel. Discontinue or change over and remove 
temporary facilities from the site, along with construction tools, mock-ups, and 
similar elements.

E. Complete final clean up requirements, including touch-up painting. Touch-up and 
otherwise repair and restore marred exposed finishes.

F. Field Observation Procedures:  On receipt of a request for an Engineers Field 
Observation, the Engineer will advise the Contractor of unfulfilled requirements.  
The Engineer will advise the Contractor of construction that must be completed or 
corrected before the certificate will be issued.
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1. The Engineer will repeat the Field Observation when requested and assured 
that the Work has been substantially completed.

2. Results of the completed list of unfulfilled items will form the basis of 
requirements for final acceptance.

END OF SECTION 210400
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Electronic Drawing File Release Form
DELIVERY OF ELECTRONIC FILES FOR:  

Project Name
In accepting and utilizing any drawings or other data on any form of electronic media generated 
and provided by the Design Professional, the Contractor covenants and agrees that all such drawings 
and data are instruments of service of the Design Professional, who shall be deemed the author of 
the drawings and data, and shall retain all common law, statutory law and other rights, including 
copyrights.
The Contractor further agrees not to use these drawings and data, in whole or in part, for any purpose 
or project other than the project which is the subject of this Agreement.  The Client agrees to waive 
all claims against the Design Professional resulting in any way from any unauthorized changes or 
reuse of the drawings and data for any other project by anyone other than the Design Professional.
In addition, the Contractor agrees, to the fullest extent permitted by law, to indemnify and hold the 
Design Professional harmless from any damage, liability or cost, including reasonable attorneys’ 
fees and costs of defense, arising from any changes made by anyone other than the Design 
Professional or from any reuse of the drawings and data without the prior written consent of the 
Design Professional.
Under no circumstances shall transfer of the drawings and other instruments of service on electronic 
media for use by the Client be deemed a sale by the Design Professional, and the Design 
Professional makes no warranties, either express or implied, of merchantability and fitness for any 
particular purpose.

__________________________________________ _______________________
Contractor’s Signature Date

__________________________________________
Company - Title

__________________________________________ _______________________
Architects’ Signature Date

__________________________________________
Firm - Title

__________________________________________ _______________________
Owner’s Signature Date
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__________________________________________
Company - Title
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SECTION 210401 - GENERAL CONDITIONS FOR FIRE SUPPRESSION SYSTEM DEMOLITION

PART 1 GENERAL

1.1 RELATED REQUIREMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

B. This section applies to certain sections of Division 26, "Electrical," and this section applies 
to all sections of Division 21, "Fire Suppression" of this project specification unless 
specified otherwise in the individual sections.

1.2 DESCRIPTION

A. The General Conditions and Supplementary General Conditions are a part of this Division 
and are to be considered a part of this Contract.

B. Where items of the General Conditions and Supplementary General Conditions are 
repeated in other Sections of the Specifications, it is merely intended to qualify or to call 
particular attention to them.  It is not intended that any other parts of the General Conditions 
and Supplementary General Conditions shall be assumed to be omitted if not repeated 
therein.  This Section applies equally and specifically to all Contractors supplying labor 
and/or equipment and/or materials as required under each Section of this Division.  Where 
conflicts exist between the drawings and the specifications or between this section of the 
specifications and other sections, the more stringent or higher cost option shall apply.

1.3 INTENT

A. It is the intent of the specifications and drawings to call for complete demolition of fire 
suppression systems with exception of items specifically marked as existing to remain.  
Drawings are diagrammatic and do not show all pieces and parts to be demolished.  Unless 
otherwise noted all fire suppression systems in building shall be demolished.

B. Any work not shown on drawings but mentioned in the specifications, or vice versa, or any 
incidental accessories necessary to make the work complete and perfect in all respects and 
ready for operation as determined by good trade practice even if not particularly specified, 
shall be furnished, delivered and installed under their respective Divisions without any 
additional expense to the Owner.

C. Minor details not usually shown or specified but necessary for proper demolition shall be 
included in the work as though they were hereinafter shown or specified.

D. Work under each Section shall include giving written notice to the Owner and Engineer of 
any materials or apparatus believed inadequate or unsuitable; in violation of laws, 
ordinances, rules or regulations of authorities having jurisdiction; and any necessary items 
of work omitted.  In the absence of such written notice, it is mutually agreed that work 
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under each Section includes the cost of all required items for the accepted, satisfactory 
functioning of the entire system without extra compensation.

1.4 DEFINITIONS

A. Directed:  Terms such as "directed," "requested," "authorized," "selected," "approved," 
"required," and "permitted" mean "directed by the Engineer," "requested by the Engineer," 
and similar phrases. 

B. “Finished” refers to all rooms and areas to be specified to receive architectural treatment 
as indicated on the drawings.  All rooms and areas not covered, including underground 
tunnels and areas above ceilings shall be considered not finished, unless otherwise noted.

C. “Furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, ready to 
be installed including where appropriate all necessary interim storage and protection.

D. Indicated:  The term "indicated" refers to graphic representations, notes, or schedules on 
the Drawings, other paragraphs or schedules in the Specifications, and similar requirements 
in the Contract Documents.  Where terms such as "shown," "noted," "scheduled," and 
"specified" are used, it is to help the reader locate the reference; no limitation on location 
is intended.

E. “Install” shall mean set in place complete with all mounting facilities and connections as 
necessary ready for normal use or service.

F. “Product” shall mean any item of equipment, material, fixture, apparatus, appliance or 
accessory installed under this Division.

G. “Provide” shall mean furnish (or supply) and install as necessary.

H. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful orders 
issued by authorities having jurisdiction, as well as rules, conventions, and agreements 
within the construction industry that control performance of the Work.

I. Remove:  The term “remove” means “to disconnect from its present position, remove from 
the premises and to dispose of in a legal manner.”

J. “Subcontractor” means specifically the subcontractor working under this Division.  Other 
Contractors are specifically designated “Plumbing Subcontractor”, “General Contractor” 
and so on.  Note: Take care to ascertain limits of responsibility for connecting equipment 
which requires connections by two or more trades.

K. “Wiring” shall mean cable assembly, raceway, conductors, fittings and any other necessary 
accessories to make a complete wiring system.  

1.5 DRAWINGS

A. Drawings are diagrammatic and indicate the general arrangement of systems and work 
included in the Contract.  Consult the Architectural Drawings and Details for exact location 
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of fixtures and equipment; where same are not definitely located, obtain this information 
from the Architect.  (Do not scale the drawings)

B. Where variances occur between the Drawings and Specifications or within either of the 
Documents, the item or arrangement of better quality, shall be included in the Contract 
price.  The Owner and Engineer shall decide on the item and the manner in which the work 
shall be installed.

1.6 CODES AND STANDARDS

A. The Following Codes and Standards listed below apply to all fire suppression work.  
Wherever Codes and/or Standards are mentioned in these Specifications, the latest 
applicable edition or revision shall be followed:
1. Applicable State Building Code
2. The International Building Code
3. International Fire Code
4. NFPA 101 Life Safety
5. NFPA 241 Standard for Safeguarding Construction, Alteration, and Demolition 

Operations

B. The following Standards shall be used where referenced by the following abbreviations:
1. ACGIH - American Conference of Governmental Industrial Hygienists
2. AGA - American Gas Association
3. AIA - American Institute of Architects
4. ANSI - American National Standards Institute
5. ASHRAE - American Society of Heating, Refrigerating and Air Conditioning 

Engineers
6. ASME - American Society of Mechanical Engineers
7. ASTM - American Society of Testing and Materials
8. AWS - American Welding Society
9. AWWA - American Water Works Association
10. CSA - Canadian Standards Association
11. EPA - Environmental Protection Agency
12. FM - Factory Mutual
13. FSSC - Federal Specification
14. HIS - Hydraulic Institute Standards
15. IRI - Industrial Risk Insurers
16. ISO - Insurance Services Office
17. NBS - National Bureau of Standards
18. NEMA - National Electrical Manufacturers Association
19. NFPA - National Fire Protection Association
20. NSC - National Safety Council
21. NSF - National Sanitation Foundation
22. OSHA - Occupational Safety and Health Administration
23. PDI - Plumbing and Drainage Institute
24. SBI - Steel Boiler Industry (Division of Hydronics Institute)
25. STI - Steel Tank Institute
26. UL - Underwriters’ Laboratories
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C. The Contractor shall include in the work, without extra cost to the Owner, any labor, 
materials, services, apparatus and Drawings in order to comply with all applicable laws, 
ordinances, rules and regulations, whether shown on Drawings and/or specified or not.

1.7 PERMITS AND FEES

A. The Contractor shall give all necessary notices, obtain all permits; and pay all Government 
and State sales taxes and fees where applicable, and other costs, including utility 
connections or extensions in connection with the work, file all necessary Drawings, prepare 
all documents and obtain all necessary approvals of all Governmental and State 
departments having jurisdiction, obtain all required certificates of inspection for his work, 
and deliver a copy to the Owner and Engineer before request for acceptance and final 
payment for the work.

1.8 COORDINATION WITH OTHER DIVISIONS

A. All work shall be carried out in conjunction with other trades and full cooperation shall be 
given in order that all work may proceed with a minimum of delay and interference.  

B. The Contractors are required to examine all of the Project Drawings and mutually arrange 
work so as to avoid interference with the work of other trades.  The Engineer shall make 
final decisions regarding the arrangement of work which cannot be agreed upon by the 
Contractors.

1.9 SHUTDOWNS

A. When demolition requires the temporary shutdown of an existing operating system, the 
shutdown shall be performed at such time as designated by the Owner.

B. The Engineer and the Owner shall be notified in writing of the estimated duration of the 
shutdown period at least ten (10) days in advance of the date the work is to be performed.

C. Work shall be arranged for continuous performance whenever possible.  The Contractor 
shall provide all necessary labor, including overtime if required, to assure that existing 
operating services will be shut down only during the time actually required to make 
necessary connections.

1.10 TEMPORARY UTILITIES

A. General:  Provide new materials and equipment. If acceptable to the Engineer, undamaged 
previously used materials in serviceable condition may be used.  Provide materials suitable 
for the use intended.

B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  
Operate in a safe and efficient manner.  Take necessary fire prevention measures.  Do not 
overload facilities or permit them to interfere with progress.  Do not allow hazardous 
dangerous or unsanitary conditions, or public nuisances to develop or persist on the site.

C. First Aid Supplies:  Comply with governing regulations.
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D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers 
for temporary offices and similar spaces.  In other locations provide hand-carried, portable, 
UL-rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of 
NFPA recommended classes for the exposures.

E. Environmental Protection:  Provide protection, operate temporary facilities and conduct 
construction in ways and by methods that comply with environmental regulations, and 
minimize the possibility that air, waterways and subsoil might be contaminated or polluted, 
or that other undesirable effects might result.  Avoid use of tools and equipment which 
produce harmful noise.  Restrict use of noise making tools and equipment to hours that will 
minimize complaints from persons or firms near the site.

F. Termination and Removal:  Unless the Engineer requires that it be maintained longer, 
remove each temporary facility when the need has ended, or when replaced by authorized 
use of a permanent facility, or no later than Substantial Completion.  Complete or, if 
necessary, restore permanent construction that may have been delayed because of 
interference with the temporary facility.  Repair damaged Work, clean exposed surfaces 
and replace construction that cannot be satisfactorily repaired.  Materials and facilities that 
constitute temporary facilities are property of the Contractor. The Owner reserves the right 
to take possession of Project identification signs.

1.11 PROJECT PHASING

A. Work under each Section shall include all necessary temporary connections, equipment, 
piping, sprinklers, fire alarm equipment and testing, fire stopping, connection of necessary 
fire suppression system equipment, labor, and material as necessary to accommodate the 
phasing of Construction as developed by the General Contractor or Construction Manager 
and approved by the Owner. All existing systems that pass-thru an area of the building or 
are required to be maintained in a phased fashion during construction shall remain 
operational during all phases of construction. No extra compensation shall be granted the 
Contractor for work required to maintain existing systems operational or to accommodate 
the construction phasing of the project.

1.12 PROTECTION OF MATERIALS AND EQUIPMENT

A. Work under each Section shall include protecting the work and material of all other 
Sections from damage by work or workmen and shall include making good all damage thus 
caused.

B. The Contractor shall be responsible for work until the facility has been accepted by the 
Owner.  Protect work against theft, injury or damage.  

1.13 CLEANING

A. Upon completion of all work under the Contract, the Contractor shall remove from the 
premises all rubbish, debris and excess materials left over from his work.  Any oil or grease 
stains on floor areas caused by the Contractor shall be removed and floor areas left clean.
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B. Comply with regulations of authorities having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the 
Owner's property.  Do not discharge volatile, harmful or dangerous materials into drainage 
systems.  Remove and dispose of ALL waste materials, packaging material, skids etc. from 
the site and dispose of in a lawful manner in accordance with municipal, state and federal 
regulations.

C. Where extra materials of value remaining after completion of associated Work have 
become the Owner's property, arrange for disposition of these materials as directed.

1.14 PROJECT CLOSE-OUT

A. Field Observation Procedures:  On receipt of a request for an Engineers Field Observation, 
the Engineer will advise the Contractor of unfulfilled requirements.  The Engineer will 
advise the Contractor of construction that must be completed or corrected before the 
certificate will be issued.
1. The Engineer will repeat the Field Observation when requested and assured that 

the Demolition Work has been substantially completed.
2. Results of the completed list of unfulfilled items will form the basis of 

requirements for final acceptance.

1.15 DEMOLITION

A. Demolition work shall be performed in a neat and orderly fashion.  After piping, 
equipment, etc., has been removed, neatly cap remaining piping.

B. Before submitting his Bid, the Contractor shall visit the site with Architectural and Fire 
Suppression Plans in hand and shall inspect all existing systems to determine the extent of 
demolition work involved.  Particular attention is drawn to the removal of existing walls 
or portions of existing walls.  In those areas, all exposed and concealed piping, equipment, 
etc., running across or through affected areas shall be removed as required.  Piping shall 
then be either capped, or, if required for the proper continuing operation of an existing 
system to remain, piping shall be rerouted around the affected areas and reconnected as 
required.

C. In general, it shall be the responsibility of the Contractor to remove demolished equipment, 
piping, etc., from the site and properly dispose of it.  If the Owner shall so request, however, 
the Contractor shall turn over demolished equipment, etc., to the Owner for the Owner’s 
use.

D. Cut, remove and legally dispose of selected fire suppression system equipment, 
components, and materials as indicated, including but not limited to removal of fire 
suppression system piping, sprinklers, and other fire suppression system items made 
obsolete by the new Work.

E. Location of existing systems and equipment shown on the drawings is based on the best 
available information.  The Contractor shall verify dimensions and locations of existing 
systems and equipment in the field and adjust as necessary.
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F. Certain items of existing equipment and piping may be indicated for removal or relocation.  
Items noted for removal shall be disconnected and disposed of by the Contractor or turned 
over to the Owner if the Owner so requested.  If instructed to dispose of items, the 
Contractor shall remove the items from the premises and dispose of them in a safe, legal 
and responsible manner and location.  Items noted for relocation are intended for reuse in 
another location as designated on the Drawings.  It shall be the responsibility of the 
Contractor to remove the material from its present location, store the material in a safe 
place and reinstall the material in its new location.  Questions regarding the suitability of 
the material or equipment shall be brought to the attention of the Owner and Engineer in 
writing.

G. Demolition work shall be performed in accordance with SMACNA IAQ Guidelines for 
Occupied Buildings Under Construction.

1.16 SCAFFOLDING, RIGGING, HOISTING

A. The Contractor shall furnish all scaffolding, rigging, hoisting and services necessary for 
the demolition of any equipment under this Division.  Remove same from premises when 
no longer required.

1.17 TEMPORARY OPENINGS

A. The Contractor shall ascertain from an examination of the Drawings whether any special 
temporary openings in the building will be required for the removal of demolished items 
called for under this Division and shall notify the Owner or the Construction Manager 
accordingly.  In the event of failure of the Contractor to give sufficient notice in time to 
arrange for these openings during construction, the Contractor shall assume all costs of 
providing such openings thereafter.

PART 2 MATERIALS

2.1 Not used.

PART 3 EXECUTION

3.1 Not used.

END OF SECTION 210401
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SECTION 210516 - EXPANSION FITTINGS AND LOOPS FOR FIRE-SUPPRESSION PIPING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Flexible pipe connectors.
2. Expansion joints.
3. Expansion compensators.
4. Pipe alignment guides.
5. Swivel joints.
6. Pipe anchors.

B. Related Sections:
1. Division 21 – Fire Suppression.

1.2 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME B31.9 - Building Services Piping.
2. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing 

Qualifications.

B. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

1.3 DESIGN REQUIREMENTS

A. Provide structural work and equipment required for expansion and contraction of piping. 
Verify anchors, guides, and expansion joints provide and adequately protect system.

B. Expansion Compensation Design Criteria:
1. Installation Temperature: 50 °F.
2. Fire Protection System Temperature: 70 °F.
3. Safety Factor: 30 percent.

1.4 SUBMITTALS

A. Division 01 – General Requirements: Requirements for submittals.

B. Shop Drawings: Indicate layout of piping systems, including flexible connectors, 
expansion joints, expansion compensators, loops, offsets and swing joints. Submit shop 
drawings sealed by a registered professional engineer. 

C. Product Data:
1. Flexible Pipe Connectors: Indicate maximum temperature and pressure rating, 

face-to-face length, live length, hose wall thickness, hose convolutions per foot 
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and per assembly, fundamental frequency of assembly, braid structure, and total 
number of wires in braid.

2. Expansion Joints: Indicate maximum temperature and pressure rating, and 
maximum expansion compensation.

D. Design Data: Indicate criteria and show calculations. Submit calculations sealed by a 
registered professional engineer.

E. Manufacturer's Installation Instructions: Submit special procedures.

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

G. Welders’ Certificate: Include welders’ certification of compliance with ASME Section IX 
or AWS D1.1 as applicable.

H. Manufacturer’s Field Reports: Indicate results of inspection by manufacturer’s 
representative.

1.5 CLOSEOUT SUBMITTALS

A. Division 01 – General Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of flexible pipe connectors, expansion 
joints, anchors, and guides.

C. Operation and Maintenance Data: Submit adjustment instructions.

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.9 code for installation of piping systems and 
ASME Section IX for welding materials and procedures.

B. Perform Work in accordance with the applicable building codes and fire safety codes.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years experience.

C. Design expansion compensating system under direct supervision of Professional Engineer 
experienced in design of this Work and licensed in State where the Project is located.

1.8 PRE-INSTALLATION MEETINGS

A. Division 01 General Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.
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1.9 DELIVERY, STORAGE, AND HANDLING

A. Division 01 – General Requirements: Product storage and handling requirements.

B. Accept expansion joints on site in factory packing with shipping bars and positioning 
devices intact. Inspect for damage.

C. Protect equipment from exposure by leaving factory coverings, pipe end protection, and 
packaging in place until installation.

1.10 WARRANTY

A. Division 01 – General Requirements: Product warranties and product bonds.

B. Furnish five year manufacturer warranty for leak free performance of packed expansion 
joints.

1.11 EXTRA MATERIALS

A. Division 01 – General Requirements: Spare parts and maintenance products.

B. Supply two 12-ounce containers of packing lubricant and cartridge style grease gun.

PART 2 PRODUCTS

2.1 FLEXIBLE PIPE CONNECTORS

A. Manufacturers:
1. Metraflex
2. Mason.
3. Vibration Eliminator.
4. Vibro Acoustics.
5. Substitutions: Division 01 – General Requirements

B. Steel Piping:
1. Product shall be FM/UL listed for use on wet and dry pipe fire suppression 

systems
2. Inner Hose: Stainless Steel.
3. Exterior Sleeve: Single braided stainless steel.
4. Pressure Rating: 175 psig @ 70 °F.
5. Fittings: Carbon steel
6. Joint: Flanged, threaded or grooved
7. Size: Use pipe-sized units.
8. Maximum offset: 3/4 inch on each side of installed center line.

2.2 U-LOOP AND V-LOOP EXPANSION JOINTS

A. Manufacturers:
1. Metraflex.
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2. Mason.
3. Vibration Elimination.
4. Vibro Acoustics
5. Substitutions: Division 01 – General Requirements

B. Steel Piping:
1. Product shall be FM/UL listed for use on wet and dry pipe fire suppression 

systems
2. UL/FM Approved Seismic Separation Assembly in accordance with NFPA 13
3. Inner Hose: Stainless Steel.
4. Exterior Sleeve: Single braided stainless steel.
5. Pressure Rating: 175 psig @ 70 °F.
6. Fittings: Carbon steel
7. Joint: Flanged or grooved
8. Size: Use pipe-sized units.

2.3 IN-LINE EXPANSION JOINTS

A. Manufacturers:
1. Metraflex.
2. Mason.
3. Vibration Elimination.
4. Vibro Acoustics
5. Substitutions: Division 01 – General Requirements

B. Stainless Steel Bellows Type:
1. Product shall be FM/UL listed for use on wet and dry pipe fire suppression 

systems
2. UL/FM Approved Seismic Separation Assembly in accordance with NFPA 13
3. Materials:

a. Bellows - Multi-Ply Stainless Steel
b. Flexible Capsule - Stainless Steel
c. Other Parts - Carbon Steel

4. Pressure Rating: 175 psig @ 70 degrees
5. Maximum Movement: 4 inch in all directions.
6. Joint: Grooved, flanged or welded.
7. Size: Use pipe sized units
8. Application: Steel piping 2” to 8”

2.4 ACCESSORIES

A. Manufacturers:
1. Metraflex.
2. Mason.
3. Vibration Elimination.
4. Vibro Acoustics
5. Substitutions: Division 01 – General Requirements
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B. Pipe Alignment Guides: Two piece welded steel with enamel paint, bolted, with spider to 
fit standard pipe, frame with four mounting holes, clearance for minimum 1 inch thick 
insulation, minimum 3 inch travel.

C. Swivel Joints: Fabricated steel  body, double ball bearing race, field lubricated, with rubber 
(Buna-N) o-ring seals.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install Work in accordance with ASME B31.9 and NFPA 13.

B. Install flexible pipe connectors on pipes connected to equipment supported by vibration 
isolation.  Provide line size flexible connectors.

C. Install flexible connectors at right angles to displacement. Install one end immediately 
adjacent to isolated equipment and anchor other end. Install in horizontal plane unless 
indicated otherwise.

D. Rigidly anchor pipe to building structure. Provide pipe guides to direct movement only 
along axis of pipe. Erect piping so strain and weight is not on cast connections or apparatus.

E. Provide support and anchors for controlling expansion and contraction of piping. Provide 
loops, pipe offsets, and swing joints, or expansion joints where required. 

F. Provide grooved piping systems with minimum one joint per inch pipe diameter instead of 
flexible connector supported by vibration isolation. Grooved piping systems need not be 
anchored.

G. Provide expansion loops as required.

3.2 MANUFACTURER'S FIELD SERVICES

A. Division 01 – General Requirements: Manufacturers’ field services.

B. Furnish inspection services by flexible pipe manufacturer's representative for final 
installation and certify installation is in accordance with manufacturer's recommendations 
and connectors are performing satisfactorily.

END OF SECTION 210516
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SECTION 210517 - SLEEVES AND SLEEVE SEALS FOR FIRE SUPPRESSION PIPING

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Pipe sleeves.

B. Stack sleeves fittings.

C. Sleeve-seal systems.

1.2 RELATED REQUIREMENTS

A. Drawings and general provisions of the contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this section.

B. Division 07 – Thermal and Moisture Protection.

C. Division 09 – Finishes.

D. Division 21 – Fire Suppression

1.3 REFERENCE STANDARDS

A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-
Type Pipe Insulation (Metal-Mesh Covered) (Industrial Type); 2016.

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems.

1.4 SUBMITTALS

A. See Division 01 - General Requirements, for submittal procedures.

B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall 
penetration seals.  Indicate installation, layout, weights, mounting and support details, and 
piping connections.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products 
specified in this section with minimum three years experience.

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

C. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may 
have accumulated from the installation and testing of the system.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C592
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.

B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

1.7 WARRANTY

A. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2 PRODUCTS

2.1 SLEEVES

A. Materials
1. Cast-Iron Pipe Sleeve: Cast or fabricated of cast or ductile iron and equivalent to 

ductile-iron pressure pipe, with plain ends and integral waterstop unless 
otherwise indicated

2. Galvanized Steel Pipe Sleeve: ASTM A 53, Type E, Grade B, Schedule 40, 
galvanized, plain ends.

3. Galvanized-Steel Sheet Sleeve:  0.0239-inch thickness; round tube closed with 
longitudinal joint.

2.2 STACK SLEEVE FITTINGS

A. Manufacturers
1. Zurn Industries, LLC
2. Jay R. Smith Mfg. Co.
3. MIFAB, Inc.
4. Josam
5. Substitutions:  See Division - 01 General Requirements.

B. Stack Sleeve Fitting
1. Galvanized cast iron sleeve with integral flashing flange. Provide underdeck 

clamp where required.

2.3 SLEEVE-SEAL SYSTEMS

A. Manufacturers:
1. Flexicraft Industries; PipeSeal.
2. Metraflex
3. Link-Seal
4. Substitutions:  See Division - 01 General Requirements.

B. Modular/Mechanical Seal:
1. Synthetic rubber interlocking links continuously fill annular space between pipe 

and wall/casing opening.
2. Provide watertight seal between pipe and wall/casing opening.
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3. Elastomer element size and material in accordance with manufacturer's 
recommendations.

4. Glass reinforced plastic pressure end plates.

PART 3 EXECUTION

3.1 GENERAL

A. Lay out penetration and sleeve openings in advance, to permit provision in work. 
Coordinate work with architectural and structural work. Set sleeves in forms before 
concrete is poured.  Provide remedial work where sleeves are omitted or improperly placed. 
Remedial work includes core drilling (see requirements below) for penetrations if walls are 
poured, or otherwise constructed, without required sleeves. Provide core drilling (see 
requirements below) of existing construction. Do not penetrate structural members without 
Structural Engineer’s/Architect's written approval.

B. Install piping and pipe sleeves to allow for expansion and contraction without stressing 
pipe, joints, or connected equipment.

C. Sleeve installation shall meet NFPA-101 requirements, UL rated assemblies requirements, 
and materials requirements of these specifications.  Submit a list of the UL listed details 
that the Contractor intends on using on this project in all rated assemblies.

D. Sleeves that penetrate outside walls, basement slabs, footings and beams shall be 
waterproof.  Sleeves that penetrate floors shall be waterproof.

E. Where pipes passing through openings are exposed in finished rooms, finishes of filling 
materials shall match and be flush with adjoining floor, ceiling, and wall finishes.

F. Identify unused sleeves and slots for future installation. Fill slots, sleeves and other 
openings in floors or walls if not used.  Fill spaces in openings after installation of pipe. 
Fill for floor penetrations shall prevent passage of water, smoke, fire, and fumes.  Fill shall 
be fire resistant in fire floors and walls, and shall prevent passage of air, smoke and fumes.

G. Do not support piping risers or conduit on sleeves.

H. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to 
Division 07 for materials.

I. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. Verify final equipment locations for roughing-in.

J. Structural Considerations: Do not penetrate building structural members unless indicated.

3.2 APPLICATIONS

A. Use sleeves and sleeve seals for the following piping-penetration applications: 
1. Exterior Concrete Walls Above Grade: 
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a. Cast-iron pipe sleeves or galvanized-steel pipe sleeves. 
2. Exterior Concrete Walls Below Grade: 

a. Cast-iron pipe sleeves with sleeve-seal system or galvanized-steel-pipe 
sleeves with sleeve-seal system. 

b. Select sleeve size to allow for 1-inch annular clear space between piping 
and sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade:
a. Cast-iron pipe sleeves with sleeve-seal system, or galvanized-steel-pipe 

sleeves with sleeve-seal system.
b. 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. Galvanized-steel-pipe sleeves, or stack sleeve fittings
5. Interior Partitions: 

a. Cast iron pipe sleeves, galvanized-steel-pipe sleeves, or galvanized-steel-
sheet sleeves.

6. Floors with membrane waterproofing: 
a. Stack sleeve fittings.

3.3 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. Comply with 
requirements for sealants specified in Division 07 – Thermal and Moisture 
Protection 

E. Sleeves for insulated pipe in non-fire rated construction shall accommodate continuous 
insulation without compression.

F. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with 
requirements for firestopping specified Division 07 – Thermal and Moisture Protection
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3.2 STACK-SLEEVE-FITTING INSTALLATION

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

B. Install fittings that are large enough to provide 1/4-inch annular clear space between sleeve 
and pipe or pipe insulation. 

C. Secure flashing between clamping flanges for pipes penetrating floors with membrane 
waterproofing. Comply with requirements for flashing specified in Division 07 – Thermal 
and Moisture Protection

D. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level. 

E. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring 
is specified. 

F. Using grout, seal the space around outside of stack-sleeve fittings.

G. Fire-Barrier Penetrations: Maintain indicated fire rating of floors at pipe penetrations. Seal 
pipe penetrations with firestop materials. Comply with requirements for firestopping 
specified in Division 07 – Thermal and Moisture Protection.

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at 
service piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and 
for sleeve ID or hole size. 

C. Position piping in center of sleeve. 

D. Center piping in penetration, assemble sleeve-seal system components, and install in 
annular space between piping and sleeve. 

E. Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal. 

F. Install in accordance with manufacturer's recommendations.

3.4 CORE DRILLING

A. Core drilling shall be avoided in new construction. Set sleeves prior to installation of 
structure for passage of pipes, conduit and ducts. Where core drilling is unavoidable (e.g. 
when individual sleeves are not installed or incorrectly located) or required by renovation 
projects, locate required openings prior to coring and submit locations for review.

B. Coordinate openings with other Divisions.

C. Do not disturb existing systems.  Protect areas from damage.
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D. Thoroughly investigate existing conditions in vicinity of required opening prior to coring.

3.5 CLEANING

A. Upon completion of work, clean all parts of the installation.

B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may 
have accumulated from the installation and testing of the system.

END OF SECTION 210517
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SECTION 210519 - METERS AND GAGES FOR PLUMBING PIPING

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Pressure gages and pressure gage taps.

1.2 RELATED REQUIREMENTS

A. Division 01 – General Requirements

B. Division 21 – Fire Suppression

1.3 REFERENCE STANDARDS

A. American Society of Mechanical Engineers
1. ASME B40.100 - Pressure Gauges and Gauge Attachments.

B. Underwriters' Laboratories 
1. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service; Current 

Edition, Including All Revisions.

1.4 SUBMITTALS

A. See Division 01 – General Requirements, for submittal procedures.

B. Product Data:  Provide list that indicates use, operating range, total range and location for 
manufactured components.

C. Project Record Documents:  Record actual locations of components and instrumentation.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Pressure Gages:  One of each type and size.

1.5 FIELD CONDITIONS

A. Do not install instrumentation when areas are under construction, except for required 
rough-in, taps, supports and test plugs.

PART 2 PRODUCTS

2.1 PRESSURE GAGES

A. Manufacturers:
1. Dwyer Instruments, Inc
2. Moeller Instrument Company, Inc
3. Omega Engineering, Inc

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B40.100
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20404


22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

METERS AND GAGES FOR PLUMBING PIPING 210519 - 2

4. H.O. Trerice Co.
5. Substitutions:  See Section 01 6000 - Product Requirements.

B. Pressure Gages:  ASME B40.100, UL 393 stainless steel case, phosphor bronze bourdon 
tube, rotary brass movement, brass socket, with front recalibration adjustment, black scale 
on white background.  Meets NSF/ANSI Standards 372 and 61
1. Case:  Steel with brass bourdon tube.
2. Size:  3-1/2 inch diameter.
3. Full Scale Accuracy:  1.6%.
4. Scale:  Psi and kPa.
5. Range: 0 to 175 psi
6. Maximum Temperature: 150°F

2.2 PRESSURE GAGE TAPPINGS

A. Gage Cock:  Tee or lever handle, brass for maximum 150 psi.
1. Manufacturers:

a. WIKA Instrument Corporation
b. H.O. Trerice Co.
c. Cincinnati Valve Company
d. Substitutions:  See Division 01 - Product Requirements.

B. Needle Valve:  Brass, 1/4 inch NPT for minimum 150 psi.
1. Manufacturers:

a. WIKA Instrument Corporation
b. H.O. Trerice Co.
c. Cincinnati Valve Company
d. Substitutions:  See Division 01- Product Requirements.

C. Pulsation Damper:  Pressure snubber, brass with 1/4 inch connections.
1. Manufacturers:

a. WIKA Instrument Corporation
b. H.O. Trerice Co.
c. Cincinnati Valve Company
d. Substitutions:  See Division 01 - Product Requirements.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. A pressure gauge with a connection not smaller than 1∕4 in. shall be installed at the 
following locations, where indicated on the plans, and in accordance with NFPA 13, NFPA 
14, and NFPA 20
1. At the system main drain
2. At each main drain connection
3. On the inlet and outlet side of each pressure-reducing valve.
4. At each discharge pipe from the fire pump and the public waterworks

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B40.100
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5. On the inlet and discharge of each pump.
6. At pressure tanks
7. At the air pump supplying the pressure tank
8. At the top of each standpipe.

C. Each gauge connection shall be equipped with a shut‐off valve and provisions for draining.

D. The required pressure gauges shall be approved and shall have a maximum limit not less 
than twice the normal system working pressure at the point where installed.

E. Gauges shall be installed to permit removal and shall be located where they will not be 
subject to freezing.

F. Provide instruments with scale ranges selected according to service with largest appropriate 
scale.

G. Install gages in locations where they are easily read from normal operating level.  Install 
vertical to 45 degrees off vertical.

H. Adjust gages to final angle, clean windows and lenses, and calibrate to zero.

END OF SECTION 210519
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SECTION 210523 - GENERAL-DUTY VALVES FOR FIRE SUPPRESSION PIPING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Two-piece ball valves with indicators.
2. Bronze butterfly valves with indicators.
3. Iron butterfly valves with indicators.
4. Check valves.
5. Bronze OS&Y gate valves.
6. Iron OS&Y gate valves.
7. NRS gate valves.
8. Indicator posts.
9. Trim and drain valves.

B. Related Sections:
1. Division 01 – General Requirements.
2. Division 21 – Fire Suppression

1.2 DEFINITIONS

A. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

B. NRS: Nonrising stem.

C. OS&Y: Outside screw and yoke.

D. SBR: Styrene-butadiene rubber.

1.3 REFERENCES

A. ASME Compliance:
1. ASME B16.1 – Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, 

and 250
2. ASME B1.20.1 – Pipe Threads, General Purpose, Inch
3. ASME B31.9 – Building Service Piping

B. AWWA Compliance
1. AWWA C606 – Grooved and Shouldered Joints

C. NFPA Compliance:
1. NFPA 13 – Standard for the Installation of Sprinkler Systems
2. NFPA 14 – Standard for the Installation of Standpipe and Hose Systems
3. NFPA 20 – Standard for the Installation of Stationary Pumps for Fire Protection
4. NFPA 24 – Standard for the Installation of Private Fire Service Mains and Their 

Appurtenances
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D. FM Global
1. FM Approval Guide

E. Manufacturers Standardization Society of the Valve and Fittings Industry:
1. MSS SP 67 - Butterfly Valves.
2. MSS SP 70 - Cast Iron Gate Valves, Flanged and Threaded Ends.
3. MSS SP 71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.
4. MSS SP 80 - Bronze Gate, Globe, Angle and Check Valves.
5. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 

Flared Ends.
6. MSS SP 125 - Check Valves: Gray Iron and Ductile Iron, In-Line, Spring-

Loaded, Center-Guided

F. Underwriter’s Laboratory
1. UL Certification Database
2. UL 1091 – Standard for Safety Butterfly Valves for Fire-Protection Service
3. UL 312 – Standard for Safety Check Valves for Fire-Protection Service
4. UL 262 – Standard for Safety Gate Valves for Fire-Protection Service
5. UL 789 – Standard for Indicator Posts for Fire-Protection Service

1.4 SUBMITTALS

A. Division 01 – General Requirements: Requirements for submittals.

B. Product Data: Submit manufacturer’s catalog information for each type of valve.

C. Manufacturer's Installation Instructions: Submit manufacturer’s installation instructions 
for each type of valve. Submit hanging and support methods, joining procedures.

1.5 CLOSEOUT SUBMITTALS

A. Division 01 - General Requirements: Requirements for submittals.

B. Project Record Documents: Record actual locations of valves.

C. Operation and Maintenance Data: Submit operation and maintenance instructions, spare 
parts lists, exploded assembly views.

1.6 QUALITY ASSURANCE

A. All valves shall be UL listed and FM approved for use in water based fire suppression 
systems.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years experience.

B. Installer: Company specializing in performing work of this section with minimum 3 years 
experience.
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1.8 DELIVERY, STORAGE, AND HANDLING

A. Division 01 - General Requirements: Requirements for transporting, handling, storing, and 
protecting products.

B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.

C. Provide temporary protective coating on cast iron and steel valves.

D. Maintain valve end protection.

E. Store valves indoors and maintain at higher than ambient dew point temperature. If outdoor 
storage is necessary, store valves off the ground in watertight enclosures.

F. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use 
operating handles or stems as lifting or rigging points.

G. Protect flanges and specialties from moisture and dirt.

1.9 ENVIRONMENTAL REQUIREMENTS

A. Division 01 – General Requirements: Environmental conditions affecting products on site.

B. Do not install valves underground when bedding is wet or frozen.

1.10 WARRANTY

A. Division 01 – General Requirements: Requirements for warranties.

B. Furnish standard manufacturer warranty for valves excluding packing.

PART 2 PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES

A. UL Listed: Valves shall be listed in UL's "Online Certifications Directory" under the 
headings listed below and shall bear UL mark:
1. Main Level: HAMV - Fire Main Equipment.

a. Level 1: HCBZ - Indicator Posts, Gate Valve.
b. Level 1: HLOT - Valves.
c. Level 3: HLUG - Ball Valves, System Control.
d. Level 3: HLXS - Butterfly Valves.
e. Level 3: HMER - Check Valves.
f. Level 3: HMRZ - Gate Valves.

2. Main Level: VDGT - Sprinkler System & Water Spray System Devices.
a. Level 1: VQGU - Valves, Trim and Drain.

B. FM Global Approved: Valves shall be listed in its "Approval Guide," under the headings 
listed below:
1. Automated Sprinkler Systems:
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a. Indicator posts.
b. Valves.

1) Gate valves.
2) Check valves.

a) Single check valves.
3) Miscellaneous valves.

C. Source Limitations for Valves: Obtain valves for each valve type from single manufacturer.

D. ASME Compliance:
1. ASME B16.1 for flanges on iron valves.
2. ASME B1.20.1 for threads for threaded-end valves.
3. ASME B31.9 for building services piping valves.

E. AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

F. NFPA Compliance: Comply with NFPA 24 for valves.

G. Valve Pressure Ratings: Not less than the minimum pressure rating indicated or higher as 
required by system pressures.

H. Valve Sizes: Same as upstream piping unless otherwise indicated.

I. Valve Actuator Types:
1. Worm-gear actuator with handwheel for quarter-turn valves, except for trim and 

drain valves.
2. Handwheel: For other than quarter-turn trim and drain valves.
3. Handlever: For quarter-turn trim and drain valves NPS 2 and smaller.

2.2 TWO-PIECE BALL VALVES WITH INDICATORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Apollo Valves.
2. NIBCO Inc.
3. Milwaukee Valve Company, Ltd.
4. Victaulic Company.
5. Substitutions: Division 01 – General Requirements

B. Description:
1. UL 1091, except with ball instead of disc and FM Global standard for indicating 

valves (butterfly or ball type), Class Number 1112.
2. Minimum Pressure Rating: 175 psig .
3. Body Design: Two piece.
4. Body Material: Forged brass or bronze.
5. Port Size: Full or standard.
6. Seats: PTFE.
7. Stem: Bronze or stainless steel.
8. Ball: Chrome-plated brass.
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9. Actuator: Worm gear or traveling nut.

2.3 IRON BUTTERFLY VALVES WITH INDICATORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Apollo Valves.
2. NIBCO Inc.
3. Grinnell
4. Stockham
5. Milwaukee Valve Company, Ltd.
6. Tyco Fire Products LP.
7. Victaulic Company.
8. Substitutions: Division 01 – General Requirements

B. Description:
1. Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or 

ball type), Class Number 112.
2. Minimum Pressure Rating: 175 psig .
3. Body Material: Cast or ductile iron[ with nylon, EPDM, epoxy, or polyamide 

coating].
4. Seat Material: EPDM.
5. Stem: Stainless steel.
6. Disc: Ductile iron, and EPDM or SBR coated.
7. Actuator: Worm gear or traveling nut.

2.4 CHECK VALVES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Apollo Valves.
2. Grinnell
3. Stockham
4. Victaulic Company.
5. Viking Corporation.
6. Substitutions: Division 01 – General Requirements

B. Description:
1. Standard: UL 312 and FM Global standard for swing check valves, Class 

Number 1210.
2. Minimum Pressure Rating: 175 psig .
3. Type: Single swing check.
4. Body Material: Cast iron, ductile iron, or bronze.
5. Clapper: Bronze, ductile iron, or stainless steel with elastomeric seal.
6. Clapper Seat: Brass, bronze, or stainless steel.
7. Hinge Shaft: Bronze or stainless steel.
8. Hinge Spring: Stainless steel.
9. End Connections: Flanged, grooved, or threaded.
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2.5 IRON OS&Y GATE VALVES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. American Cast Iron Pipe Company.
2. Clow Valve Company; a subsidiary of McWane, Inc.
3. Hammond Valve.
4. Kennedy Valve Company; a division of McWane, Inc.
5. Mueller Co.
6. NIBCO Inc.
7. Victaulic Company.
8. WATTS.
9. Zurn Industries, LLC.
10. Grinnell
11. Stockham
12. Substitutions: [Division 01 – General Requirements] [Not allowed].

B. Description:
1. Standard: UL 262 and FM Global standard for fire-service water control valves 

(OS&Y- and NRS-type gate valves).
2. Minimum Pressure Rating: 175 psig .
3. Body and Bonnet Material: Cast or ductile iron.
4. Wedge: Cast or ductile iron, or bronze[ with elastomeric coating].
5. Wedge Seat: Cast or ductile iron, or bronze[ with elastomeric coating].
6. Stem: Brass or bronze.
7. Packing: Non-asbestos PTFE.

2.6 TRIM AND DRAIN VALVES

A. Angle Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following:
a. Apollo Valves.
b. Fire Protection Products, Inc.
c. NIBCO Inc.
d. United Brass Works, Inc.
e. Substitutions: Division 01 – General Requirements

2. Description:
a. Pressure Rating: 175 psig
b. Body Material: Brass or bronze.
c. Ends: Threaded.
d. Stem: Bronze.
e. Disc: Bronze.
f. Packing: Asbestos free.
g. Handwheel: Malleable iron, bronze, or aluminum.

B. Globe Valves:
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1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Apollo Valves.
b. NIBCO Inc.
c. United Brass Works, Inc.
d. Substitutions: Division 01 – General Requirements

2. Description:
a. Pressure Rating: 175 psig 
b. Body Material: Bronze with integral seat and screw-in bonnet.
c. Ends: Threaded.
d. Stem: Bronze.
e. Disc Holder and Nut: Bronze.
f. Disc Seat: Nitrile.
g. Packing: Asbestos free.
h. Handwheel: Malleable iron, bronze, or aluminum.

PART 3 EXECUTION

3.1 EXAMINATION

A. Division 01 – General Requirements: Verification of existing conditions before starting 
work.

B. Verify piping system is ready for valve installation.

C. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. 
Remove special packing materials, such as blocks, used to prevent disc movement during 
shipping and handling.

D. Operate valves in positions from fully open to fully closed. Examine guides and seats made 
accessible by such operations.

E. Examine threads on valve and mating pipe for form and cleanliness.

F. Examine mating flange faces for conditions that might cause leakage. Check bolting for 
proper size, length, and material. Verify that gasket is of proper size, that its material 
composition is suitable for service, and that it is free from defects and damage.

G. Do not attempt to repair defective valves; replace with new valves.

3.2 INSTALLATION

A. Install listed fire-protection shutoff valves supervised-open, located to control sources of 
water supply except from fire-department connections. Install permanent identification 
signs indicating portion of system controlled by each valve.

B. Install check valve in each water-supply connection. Install backflow preventers instead of 
check valves in potable-water-supply sources.
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C. Install 1 inch gate or ball valves with cap for drains at main shut-off valves, low points of 
piping, bases of vertical risers, and at equipment.

D. Install valves having threaded connections with unions at each piece of equipment arranged 
to allow easy access, service, maintenance, and equipment removal without system 
shutdown. Provide separate support where necessary.

E. Install valves in horizontal piping with stem at or above the pipe center.

F. Install valves with stems upright or horizontal, not inverted.

G. Install valves in position to allow full stem movement.

H. Install valves with clearance for installation of insulation and allowing access.

I. Provide access where valves and fittings are not accessible. Coordinate size and location 
of access doors with Division 08 - Openings.

J. Install valve tags. Comply with requirements in Section 210553 "Identification for Fire-
Suppression Piping and Equipment" for valve tags and schedules and signs on surfaces 
concealing valves; and the NFPA standard applying to the piping system in which valves 
are installed. Install permanent identification signs indicating the portion of system 
controlled by each valve.

END OF SECTION 210523
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SECTION 210529 - HANGERS AND SUPPORTS FOR
 FIRE SUPPRESSION PIPING AND EQUIPMENT

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes: 
1. Hangers, supports, and anchors for fire protection equipment, tanks, and piping 

systems.
2. Supplementary steel for support or attachment of fire protection tanks, 

equipment, and piping to general construction elements of the project.
3. Pipe hangers and supports.
4. Hanger rods.
5. Inserts.
6. Flashing.
7. Formed steel channel.
8. Equipment bases and supports.

B. Related Sections: 
1. Division 03 – Concrete
2. Division 07 – Thermal and Moisture Protection 
3. Division 09 – Finishes
4. Division 21 – Fire Suppression

1.2 REFERENCES

A. American Society of Mechanical Engineers: 
1. ASME B31.1 - Power Piping.
2. ASME B31.5 - Refrigeration Piping and Heat Transfer Components.
3. ASME B31.9 - Building Services Piping.

B. ASTM International: 
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials.
2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction 

and Materials.
3. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop 

Systems
4. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe 

Hangers.
5. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.

C. American Welding Society: 
1. AWS D1.1 - Structural Welding Code - Steel.

D. FM Global: 
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1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved 
By Factory Mutual Research For Property Conservation.

E. U.S. General Service Administration
1. Federal Specification A-A-1192A – Commercial Item Description, Hanger, Pipe
2. Federal Specification WW-H-171E – Hangers and Supports, Pipe

F. Manufacturers Standardization Society of the Valve and Fittings Industry: 
1. MSS SP 58 – Pipe Hangers and Supports - Materials, Design, Manufacture, 

Selection, Application, and Installation
2. MSS SP 69 – Pipe Hangers and Supports - Selection and Application

G. National Fire Protection Association
1. NFPA 13 – Standard for the Installation of Sprinkler Systems
2. NFPA 14 – Standard for the Installation of Standpipe and Hose Systems

H. Underwriters Laboratories Inc.: 
1. UL 263 - Fire Tests of Building Construction and Materials.
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
3. UL 1479 - Fire Tests of Penetration Firestops.
4. UL 2079 - Tests for Fire Resistance of Building Joint Systems.
5. UL - Fire Resistance Directory.

1.3 SUBMITTALS

A. Division 01 - General Requirements: Requirements for submittals

B. Product Data: Submit manufacturers catalog data including load capacity for all items 
specified in this section.

C. Shop Drawings:
1. Submit shop drawings of Contractor-fabricated piping support structures, pipe 

racks, and anchors.
2. Suspended Piping:  Indicate point loads and support locations, along with 

applicable details keyed to layouts.
3. Support Frames, Piping, Tank, and Equipment Supports, and Anchorage:  

Indicate point loads and support locations, along with engineers’ calculations and 
details keyed to the layouts pertaining to supports, support frames, and 
anchorages.

4. Supplementary Steel:  Show details of fabrication and installation.  Indicate 
materials, thicknesses, gauges, sizes, dimensions, methods of joining and 
fastening, welds, finishes, details of reinforcement and embedment, attachments, 
anchorages, miscellaneous metal items incidental to basic fabrication shown, 
provisions for work of other trades, and other pertinent information.  

5. Calculations: Submit structural calculations for anchors, hangers, supports, 
support frames and necessary supplementary steel for supports, anchors, and 
attachment of equipment and pipes to general construction.  Calculations shall be 
prepared, stamped, and signed by a registered professional structural engineer 
licensed in the state where the project is located.



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

HANGERS AND SUPPORTS FOR FIRE SUPPRESSION PIPING AND EQUIPMENT 210529 - 3

D. Manufacturer's Installation Instructions: Submit special procedures and assembly of 
components.

E. As-built Drawings: Submit as-built drawings and calculations indicating final install 
locations of all hangers and supports.

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with AWS D1.1 for welding hanger and support attachments 
to building structure.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years of experience.

B. Installer: Company specializing in performing Work of this section with minimum 3 years 
of experience.

1.6 PRE-INSTALLATION MEETINGS

A. Division 01 - General Requirements.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Division 01- General Requirements.

B. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification.

C. Protect from weather and construction traffic, dirt, water, chemical, and damage, by storing 
in original packaging.

1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9 WARRANTY

A. Division 01 - General Requirements.

PART 2 PRODUCTS

2.1 SUPPORTS AND ANCHORAGE

A. Provide pipe and equipment hangers and supports in accordance with the following:
1. When supports and anchorages for tanks, equipment, conduit, and piping are not 

shown on the drawings, the Contractor shall be responsible for their design.
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2. Supports and anchorages shall resist forces due to hydraulic testing and seismic 
forces as specified in the applicable building code for the ground motion 
accelerations corresponding to the project location.

3. Supports and anchorages shall not introduce stresses in the piping caused by 
thermal expansion or contraction.

4. Connections to structural framing shall not introduce twisting, torsion, or lateral 
bending in the framing members.  Provide supplementary steel as required.

B. The following engineered support systems shall be designed, stamped, and signed by a 
registered professional structural engineer licensed in the state where the project is located:
1. Supports, floor and roof-mounted tanks, and supports for suspended tanks and 

equipment.
2. Support frames, such as pipe racks or stanchions, for piping and equipment 

which provide support from below.
3. Tank equipment and piping support frame anchorage to supporting slab or 

structure.

2.2 SUPPORTS, GENERAL

A. Manufacturers: 
1. Anvil, an ASC Engineered Solution
2. B-Line Systems
3. Superstrut
4. Substitutions: Division 01 – General Requirements

B. Fabricate support members from welded standard structural shapes, pipe, and plate.  Carry 
the necessary rollers, hangers, and accessories as required.  Piping less than 4-inch pipe 
size may be supported from or by prefabricated roll-formed channels as specified in this 
section with necessary accessories to adequately support piping system.

C. Supports and Accessories:  Preformed roll-formed channels and accessories with matching 
compatible accessories as shown, as specified, and as required.

D. Dissimilar Metal Protection: 
1. Cushion Clamp Assembly

a. Materials: 
1) Clamp: 1008-1018 Carbon Steel
2) Cushion: High Strength TPE
3) Locknut: Nylon Insert

b. Service Temperature: -65˚F to 275˚F
c. Approvals: UL 2043 Fire Test for Heat and Visible Smoke Release 25/50 

Flame Spread/Smoke Development Index
2. Cushion Strip

a. Materials: thermoplastic elastomer
b. Service Temperature: -50°F to 275°F
c. Approvals: UL 2043 Fire Test for Heat and Visible Smoke Release 25/50 

Flame Spread/Smoke Development Index
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2.3 PIPE ATTACHMENTS

A. Manufacturers:
1. Anvil, an ASC Engineered Solution
2. B-Line Systems
3. Superstrut
4. Substitutions: Division 01 – General Requirements

B. Pipe Clamps:
1. Size Range: 1⁄2" through 30"
2. Material: Carbon steel
3. Finish: Plain or Hot-Dip Galvanized (Hot Dip Galvanized comes with zinc plated 

hardware)
4. Service: Recommended for suspension of cold pipe lines or hot lines where no 

insulation is required.
5. Maximum Temperature: Plain 750° F, Galvanized 450° F
6. Approvals: Complies with Federal Specification A-A-1192A and WW-H-171-E, 

MSS SP-69 and MSS SP-58. UL, ULC Listed and FM Approved (Sizes 3⁄4" - 
8").

C. Adjustable Clevis Hangers for Insulated Horizontal Steel Piping:
1. Size range ¾” to 8”. 
2. Material: Carbon Steel.
3. Finish: Zinc Plated or Hot-Dip Galvanized
4. Service: Recommended for the suspension of stationary pipes.
5. Maximum Temperature: Plain 650° F, Galvanized and Epoxy 450° F
6. Approvals: Complies with Federal Specification A-A-1192A and WW-H-171-E, 

MSS SP-69 and MSS SP-58. FM Approved (Sizes ¼" through 8"), UL and ULC 
Listed (Sizes ¾" through 8").

7. Provide with insulation protection shield.

D. Adjustable Clevis Hangers – Uninsulated Horizontal Steel Piping:
1. Size range ¾” to 8”. 
2. Material: Carbon Steel.
3. Finish: Zinc Plated or Hot-Dip Galvanized
4. Service: Recommended for the suspension of stationary pipes.
5. Maximum Temperature: Plain 650° F, Galvanized and Epoxy 450° F
6. Approvals: Complies with Federal Specification A-A-1192A and WW-H-171-E, 

MSS SP-69 and MSS SP-58. FM Approved (Sizes ¼" through 8"), UL and ULC 
Listed (Sizes ¾" through 8").

E. Adjustable Swivel Ring Hangers
1. Size Range: ¾" through 8"
2. Material: Carbon steel
3. Finish: Strap is Pre-Galvanized Zinc Material. Nut is Zinc Plated.
4. Service: Recommended for suspension of non-insulated stationary pipe line.
5. Maximum Temperature: 450° F
6. Approvals: Complies with Federal Specification A-A-1192A and WW-H-171-E, 

and MSS SP-58. UL Listed and FM Approved (Sizes ¼" - 8").
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F. U-bolts
1. Size Range: ¾" through 36"
2. Material: Carbon steel U-bolt and four finished hex nuts
3. Finish: Plain, Zinc Electro-Galvanized or, Hot-Dip Galvanized
4. Service: Recommended for support, or guide of heavy loads
5. Approvals: Complies with Federal Specification A-A-1192A and WW-H-171-E, 

MSS SP-69 and MSS SP-58.

G. Riser Clamps, Steel Pipe:  3/4-inch to 20-inch, Anvil Fig. 261.
1. Size Range: ¼" through 24"
2. Material: Carbon steel
3. Finish: Plain, Hot-Dip Galvanized with Zinc Plated Bolts & Nuts, Epoxy Coated 

or Painted.
4. Service: For support of stationary pipe risers
5. Maximum Temperature: Plain 650° F, Galvanized and Epoxy 450° F
6. Approvals: Complies with Federal Specification A-A-1192A and WW-H-171-E, 

MSS SP-69 and MSS SP-58. UL, ULC Listed (Sizes 1¾" - 8").

2.4 STANCHIONS AND SUPPORTS

A. Manufacturers:
1. Anvil, an ASC Engineered Solution
2. B-Line Systems
3. Superstrut
4. Substitutions: Division 01 – General Requirements

B. Pipe Saddle Support With U-Bolt
1. Size Range: 4" through 36" pipe
2. Material: Cast iron stanchion saddle with steel yoke and nuts. 14" through 36" 

carbon steel saddle with steel yoke. 4" through 12" steel saddle available on 
special request.

3. Finish: Plain or Zinc Plated (Hot-Dip Galvanized optional)
4. Service: Stanchion type support with additional stability provided by U-bolt 

attachment to pipe.
5. Approvals: Complies with Federal Specification A-A-1192A, MSS SP-69 and 

MSS SP-58,.

C. Adjustable Pipe Saddle with U-Bolt Anvil Fig. 265 (Formerly Afcon Fig. 708) 
1. Size Range: 4" through 36" 
2. Material: Cast iron saddle, steel yoke and nuts, steel locknut nipple and special 

cast iron reducer. (14" through 36" carbon steel saddle with steel yoke. 4" 
through 12" steel saddle available upon special request) 

3. Finish: Plain or Zinc Plated (Hot-Dip Fasteners not available. Nipple Reducer 
Assembly cannot be Hot-Dipped.) 

4. Service: Stanchion type support where vertical adjustment is required, plus the 
additional stability provided by U-bolt attachment to pipe. 

5. Approvals: Complies with Federal Specification A-A-1192A and WW-H-171-E, 
MSS SP-69 and MSS SP-58.

D. Pipe Stanchion
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1. Material: Carbon steel 
2. Finish: Plain or Hot-Dip Galvanized 
3. Maximum Temperature: Plain 650° F, Galvanized 450˚ F 

2.5 PIPE RACKS

A. Manufacturers:
1. Anvil, an ASC Engineered Solution
2. B-Line Systems
3. Superstrut
4. Unistrut
5. Substitutions: [Division 01 – General Requirements] [Not allowed].

B. Supports and Accessories:  Preformed roll-formed channels and accessories with 
electrochromate or equal finish and matching compatible accessories as shown, as 
specified, and as required.

C. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.

2.6 INSULATION PROTECTION SHIELDS

A. Manufacturers:
1. Anvil, an ASC Engineered Solution
2. B-Line Systems
3. Superstrut
4. Substitutions: [Division 01 – General Requirements] [Not allowed].

B. Select protection shields based on actual outside diameter of pipe plus insulation.  Use 
protection shields at hanger or roller assemblies on cold water piping and where hangers 
are installed around insulation.

C. Size range: ½” to 24” pipe with up to 2” thick insulation. 

D. Material: Galvanized carbon steel.

E. Approvals: Complies with MSS SP-69 and MSS SP-58.

2.7 BUILDING ATTACHMENTS

A. Manufacturers:
1. Anvil, an ASC Engineered Solution
2. B-Line Systems
3. Superstrut
4. Substitutions: [Division 01 – General Requirements] [Not allowed].

B. Beam Clamps
1. Material: Forged steel
2. Finish: Plain or Zinc Plated
3. Service: For suspension of heavy loads from beams with flange widths to 15" and 

flange thickness to 1.031.



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

HANGERS AND SUPPORTS FOR FIRE SUPPRESSION PIPING AND EQUIPMENT 210529 - 8

4. Approvals: Complies with Federal Specification A-A-1192A and WW-H-171-E, 
MSS SP-69 and MSS SP-58.

C. Wall Supports
1. Pipe Sizes 3 inches and Smaller: Cast iron hook.
2. Pipe Sizes 4 inches and Larger: Welded steel bracket and wrought steel clamp.
3. Approvals: Complies with Federal Specification A-A-1192A and WW-H-171-E, 

MSS SP-69 and MSS SP-58.

2.8 ACCESSORIES

A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded 
as required by application.

2.9 INSERTS

A. Manufacturers: 
1. HiltiInc.
2. Anvil International
3. Eaton 
4. 3M
5. Substitutions: Refer to Division 01 – General Requirements.

B. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded 
connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; 
size inserts to suit threaded hanger rods.

C. Approvals: UL, ULC Listed and FM Approved.

PART 3 EXECUTION

3.1 EXAMINATION

A. Division 01 - General Requirements.

3.2 PREPARATION

A. Obtain permission from Architect/Engineer before using powder-actuated anchors.

B. Obtain permission from Architect/Engineer before drilling or cutting structural members.

3.3 GENERAL

A. Install in accordance with NFPA 13, NFPA 14, ASME B31.1, ASME B31.5, ASME 31.9, 
ASTM F708, or MSS SP 58.

B. Install all support systems as detailed and in accordance with manufacturer’s 
recommendations.  Provide pipe racks, pipe stands, trapeze hangers, etc., as required and 
as detailed on the drawings.
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C. Where Fire Suppression Piping and Equipment is required to be protected from 
earthquakes, refer to Section 21 05 48 Vibration and Seismic Controls for Fire Suppression 
Piping and Equipment for additional requirements.

D. Provide adjustable hangers complete with inserts, adjusters, bolts, nuts, swivels, all-thread 
rods, etc., for all pipes, except where specified otherwise. Use hangers with 1-1/2 inch 
minimum vertical adjustment.

E. Size hangers to clear insulation for piping services conveying liquids less than 70ºF.

F. Support fire protection piping independently of other piping.

G. Prevent electrolysis in support of copper tubing by use of hangers and supports which are 
copper plated, or by other recognized industry methods.  Do not use tape for isolation.

H. Arrange for grouping of parallel runs of horizontal piping to be supported together on 
trapeze type hangers where possible.  Where piping of various sizes is to be supported 
together by trapeze hangers, space hangers for smallest pipe size or install intermediate 
supports for smaller diameter pipe.  Do not use wire or perforated metal to support piping, 
and do not support piping from other piping.

I. Except as otherwise indicated for exposed continuous pipe runs, install hangers and 
supports of same type and style as installed for adjacent similar piping.

J. Hanger Spacing:
1. Provide hangers at minimum spacing in accordance with NFPA 13 installation 

standards.
2. Support all piping within 2 feet of change of direction on both sides of fitting.
3. Place hangers within 12 inches of each horizontal elbow.

K. All pipe hangers and supports shall be sized in accordance with the manufacturer’s 
guidelines to support the piping based on final layout coordinated by the contractor.

L. Design hangers for pipe movement without disengagement of supported pipe.

M. Coordination:  Where mechanical piping, tubing, etc., and electrical conduit, wiremold, 
wireways, etc., follow common routings, coordinate routing.  Allow sufficient clearance to 
adequately operate, access, and maintain all devices without dismantling racks.

N. Prime coat exposed steel hangers and supports. Refer to Division 09 – Finishes. Hangers 
and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed.

O. Provide clearance in hangers and from structure and other equipment for installation of 
insulation. Provide supplemental angles, channels and formed steel supports to support 
piping, equipment, etc. from building’s structure. Piping, equipment, etc. shall not be 
supported from the roof deck.
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3.4 VERTICAL PIPING

A. Support risers at each floor of penetration.

B. Riser clamps shall be directly under fitting or welded to pipe.

C. Provide structural steel supports at the base of pipe risers.  Size supports to carry all forces 
exerted by piping system when systems are in operation.

D. Support riser piping independently of connected horizontal piping.

3.5 STANCHIONS AND SUPPORTS

A. Provide housekeeping pads of concrete, minimum 4 inches thick and extending 6 inches 
beyond supported equipment. Refer to Division 03 – Concrete

B. Using templates furnished with equipment, install anchor bolts, and accessories for 
mounting and anchoring equipment.

C. Construct supports of steel members, formed steel channel or steel pipe and fittings. Brace 
and fasten with flanges bolted to structure.

3.6 PIPE RACKS

A. Provide racks as shown with additional elements to adequately support piping.

3.7 INSULATED HORIZONTAL PIPING:

A. Install hangers outside of insulation.

B. On piping 1 1/2-inch and larger, provide insulation protection shields at each hanger 
location.

C. Insulation Protection:
1. Where piping is insulated, provide protection shields, 12 inches long and under 

piping insulation at all points of suspension.
2. Band shields firmly to insulation to prevent slippage.

3.8 BUILDING ATTACHMENTS:

A. Where possible, support all piping and equipment from structural members, beams, and 
joists.

B. Provide structural steel angles, channels, or other members to support piping and 
equipment where structures do not occur as required for proper support.

C. Arrange supports to prevent eccentric loading of joists and joist girders.  Locate supports 
at joist panel points or provide web reinforcing as required.
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D. Provide transverse and longitudinal bracing as required by code to provide a stabilized 
piping system.  Bracing shall not introduce stresses in the piping system caused by thermal 
expansion or contraction.

E. Do not fasten or attach to unfilled steel roof deck structure.  

F. Attach to concrete-filled steel floor deck structure for loads up to 400 pounds.  Loads larger 
than 400 pounds shall be designed per code.  Submit structural calculations stamped and 
signed by a registered professional structural engineer licensed in the state of Oregon, 
showing that the concrete-filled floor deck has sufficient capacity to support the load at the 
points of anchorage.

3.9 INSERTS

A. Install inserts for placement in concrete forms.

B. Install inserts for suspending hangers from reinforced concrete slabs and sides of reinforced 
concrete beams.

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 4 inches and 
larger.

D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

E. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 
with recessed square steel plate and nut [above] [flush with top of] [recessed into and 
grouted flush with] slab.

3.10 FIELD QUALITY CONTROL

A. Refer to Division 01 - Quality Requirements and Execution and Closeout Requirements.

3.11 CLEANING

A. Refer to Division 01 - Execution and Closeout Requirements: 

3.12 PROTECTION OF FINISHED WORK

A. Refer to Division 01 Execution and Closeout Requirements
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3.13 SCHEDULES

Maximum Distance Between Hangers (ft-in.)

Nominal Pipe 
Size (in.)

Steel pipe 
except 
threaded 
lightwall

Steel pipe 
except 
threaded 
lightwall

Copper tube CPVC Ductile-iron 
pipe

3/4 N/A N/A 8-0 5-6 N/A
1 12-0 12-0 8-0 6-0 N/A
1 1/4 12-0 12-0 10-0 6-6 N/A
1 1/2 15-0 12-0 10-0 7-0 N/A
2 15-0 12-0 12-0 8-0 N/A
2 1/2 15-0 12-0 12-0 9-0 N/A
3 15-0 12-0 12-0 10-0 15-0
3 1/2 15-0 N/A 15-0 N/A N/A
4 15-0 N/A 15-0 N/A 15-0
5 15-0 N/A 15-0 N/A N/A
6 15-0 N/A 15-0 N/A 15-0
8 15-0 N/A 15-0 N/A 15-0

NA: Not applicable.

END OF SECTION 210529
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SECTION 210548 - VIBRATION AND SEISMIC CONTROLS FOR
 FIRE-SUPPRESSION PIPING AND EQUIPMENT

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Seismic restraints for fire protection piping and equipment.
2. Certification of seismic restraint designs and installation supervision.
3. Certification of seismic attachment of housekeeping pads.

B. Related Sections:
1. Division 03 - Cast-In-Place Concrete: [Execution requirements for placement of 

isolators in floating floor slabs specified by this section and] product requirements 
for concrete for placement by this section.

2. Division 07 - Joint Protection: Product requirements for joint sealers specified for 
placement by this section.

3. Section 21 05 00 – Common work results for Fire-Suppression.
4. Section 21 05 16 - Expansion Fittings and Loops for Fire-Suppression Piping: 

Product requirements for anchors and piping expansion compensation.
5. Section 23 04 00 – General Conditions for Mechanical Trades.

1.2 REFERENCES

A. National Fire Protection Association
1. NFPA 13 – Standard for the Installation of Sprinkler Systems
2. NFPA 20 – Standard for the Installation of Stationary Pumps for Fire Protection

1.3 PERFORMANCE REQUIREMENTS

A. Provide seismic restraints in accordance with the requirements of NFPA 13 and NFPA 20.

*** OR ***

B. Projects located in Seismic Design Category B shall be exempt from the requirements of 
this section. Verify Seismic Design Category with structural engineer.

1.4 SUBMITTALS

A. Division 01 - Submittal Procedures: Submittal procedures.

B. Shop Drawings:
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1. Submit fabrication details for equipment bases including dimensions, structural 
member sizes and support point locations.

2. Provide all details of suspension and support for ceiling suspended equipment.
3. Where walls, floors, slabs or supplementary steel work are used for seismic restraint 

locations, details of acceptable attachment methods for ducts, conduit and pipe must 
be included and approved before the condition is accepted for installation. Restraint 
manufacturers’ submittals must include spacing, static loads and seismic loads at all 
attachment and support points.

4. Provide specific details of seismic restraints and anchors; include number, size and 
locations for each piece of equipment.

C. Product Data: 
1. Catalog cuts or data sheets on specific restraints detailing compliance with the 

specification.
2. Detailed schedules of flexible and rigidly mounted equipment, showing seismic 

restraints by referencing numbered descriptive drawings.

D. Seismic Certification and Analysis:
1. Seismic restraint calculations must be provided for all connections of equipment to 

the structure. Calculations must be stamped by a registered professional engineer 
with at least five years of seismic design experience, licensed in the state of the job 
location.

2. All restraining devices shall have a preapproval number from California OSHPD or 
some other recognized government agency showing maximum restraint ratings. 
Preapprovals based on independent testing are preferred to preapprovals based on 
calculations. Where preapproved devices are not available, submittals based on 
independent testing are preferred. Calculations (including the combining of tensile 
and shear loadings) to support seismic restraint designs must be stamped by a 
registered professional engineer with at least five years of seismic design 
experience and licensed in the state of the job location. Testing and calculations 
must include both shear and tensile loads as well as one test or analysis at 45° to the 
weakest mode.

3. Analysis must indicate calculated dead loads, static seismic loads and capacity of 
materials utilized for connections to equipment and structure. Analysis must detail 
anchoring methods, bolt diameter, embedment and/or welded length. 

E. Manufacturer's Responsibilities:
1. Provide installation instructions, drawings [and trained field supervision to insure 

proper installation and performance].
2. Provide written certification that isolators meet or exceed specified requirements.

1.5 CLOSEOUT SUBMITTALS

A. Division 01 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of seismic restraints.
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1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience.

C. Design application of seismic restraints under direct supervision of Professional Engineer 
experienced in design of this Work and licensed in the State where the Project is located.

1.7 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. All seismic restraints described in this section shall be the product of a single manufacturer 

B. Provide products manufactured by one of the following:
1. Mason Industries
2. Vibration Eliminator
3. Vibro-Acoustics Ltd.
4. Metraflex Company
5. Substitutions: [Refer to Division 01] [Not Permitted].

2.2 SEISMIC CABLE RESTRAINTS 

A. Seismic Cable Restraints shall consist of galvanized steel aircraft cables sized to resist 
seismic loads with a minimum safety factor of two and arranged to provide all-directional 
restraint. 

B. Cables must be prestretched to achieve a certified minimum modulus of elasticity. 

C. Cable end connections shall be steel assemblies that swivel to final installation angle and 
utilize two clamping bolts to provide proper cable engagement. 

D. Cables must not be allowed to bend across sharp edges. 

E. Cable assemblies shall have an Anchorage Preapproval “OPA” Number from OSHPD in the 
State of California verifying the maximum certified load ratings. 

F. Cable assemblies shall be type SCB at the ceiling and at the clevis bolt, SCBH between the 
hanger rod nut and the clevis or SCBV if clamped to a beam, all as manufactured by Mason 
Industries, Inc.
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2.3 SEISMIC SOLID BRACES 

A. Seismic solid braces shall consist of steel angles or channels to resist seismic loads with a 
minimum safety factor of 2 and arranged to provide all directional restraint. 

B. Seismic solid brace end connectors shall be steel assemblies that swivel to the final 
installation angle and utilize two through bolts to provide proper attachment. 

C. Seismic solid brace assembly shall have anchorage preapproval “OPA” number from 
OSHPD in the state of California verifying the maximum certified load ratings. 

D. Solid seismic brace assemblies shall be type SSB, SSBS or SSRF as manufactured by 
Mason Industries, Inc. 

2.4 SEISMIC ROD CLAMPS

A. Steel angles, sized to prevent buckling, shall be clamped to pipe or equipment rods utilizing 
a minimum of three ductile iron clamps at each restraint location when required. Welding of 
support rods is not acceptable. 

B. Rod clamp assemblies shall have an Anchorage Preapproval “OPA” Number from OSHPD 
in the State of California. 

C. Rod clamp assemblies shall be type SRC or UC as manufactured by Mason Industries, Inc.

2.5 CLEVIS CROSS BRACE

A. Pipe clevis cross bolt braces are required in all restraint locations. They shall be special 
purpose preformed channels deep enough to be held in place by bolts passing over the cross 
bolt. 

B. Clevis cross braces shall have an Anchorage Preapproval “OPA” Number from OSHPD in 
the State of California. 

C. Clevis cross brace shall be type CCB as manufactured by Mason Industries, Inc.

2.6 STUD WEDGE ANCHORS 

A. Stud wedge anchors shall be manufactured from full diameter wire, not from undersized 
wire that is “rolled up” to create the thread. 

B. The stud anchor shall also have a safety shoulder which fully supports the wedge ring under 
load. 

C. The stud anchors shall have an evaluation report number from the I.C.B.O Evaluation 
Service, Inc. verifying its allowable loads. 

D. Drill-in stud wedge anchors shall be type SAS as manufactured by Mason Industries, Inc.
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2.7 FEMALE WEDGE ANCHORS 

A. Female wedge anchors are preferred in floor locations so isolators or equipment can be slid 
into place after the anchors are installed. 

B. Anchors shall be manufactured from full diameter wire, and shall have a safety shoulder to 
fully support the wedge ring under load. 

C. Female wedge anchors shall have an evaluation report number from the I.C.B.O Evaluation 
Service, Inc. verifying to its allowable loads. 

D. Drill-in female wedge anchors shall be type SAB as manufactured by Mason Industries, Inc.

2.8 STAINLESS STEEL HOSE

A. Flexible stainless steel hose shall have stainless steel braid and carbon steel fittings. Sizes 3” 
(75mm) and larger shall be flanged. Smaller sizes shall have male nipples. Minimum 
lengths shall be as tabulated:

Flanged
3” x 14”   (75 x 350mm) 6” x 20” (150 x 500mm) 12” x 28” (300 x 700mm)
4” x 15” (100 x 375mm) 8” x 22” (200 x 550mm) 14” x 30” (350 x 750mm)
5” x 19” (125 x 475mm) 10” x 26” (250 x 650mm) 16” x 32” (400 x 800mm)
Male Nipples
1/2” x 9” (12 x 225mm) 11/4” x 12” (32 x 300mm) 2” x 14” (50 x 350mm)
3/4” x 10” (19 x 250mm) 11/2” x 13” (38 x 325mm) 21/2” x 18” (64 x 450mm)
1” x 11” (25 x 275mm)

B. Hoses shall be installed on the equipment side of the shut-off valves horizontally and 
parallel to the equipment shafts wherever possible. 

C. Hoses shall be type BSS as manufactured by Mason Industries, Inc.

2.9 HOUSEKEEPING PAD ANCHORS 

A. Housekeeping pad anchors shall consist of a ductile iron casting that is tapered and 
hexagonal, smaller at its base than at its top. 

B. The upper portion shall have holes for rebar to pass through. 

C. The anchor shall be continuously threaded from top to bottom for the attachment of 
soleplates. 

D. Housekeeping pad anchors shall be attached to the structural slab using a stud wedge 
anchor. 

E. Housekeeping pad anchors shall be type HPA and stud wedge anchor shall be type SAS 
both as manufactured by Mason Industries, Inc.



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

VIBRATION AND SEISMIC CONTROLS FOR
FIRE-SUPPRESSION PIPING AND EQUIPMENT 210548 - 6

2.10 FLEXIBLE EXPANSION LOOP

A. All sprinkler pipe passing through or crossing building seismic joints, shall contain a 
flexible expansion loop, designed for seismic movement. 

B. Flexible loops shall impart no thrust loads to building structure. 

C. Loops shall be located at, or near, the building seismic joint. Seismic bracing shall not pass 
through building seismic joint and shall not connect or tie together different sides or parts of 
building structure. Refer to architectural drawings for locations of building seismic joints.

D. Flexible loops shall be capable of movement in the X, Y, and Z planes.

E. All flexible loop connections to sprinkler piping shall be installed, inspected, and tested in 
accordance with current NFPA-13 standards. 

F. Flexible loops shall consist of two flexible sections of hose and braid, two 90 degree 
elbows, and 180 degree return. Loops shall include a factory supplied, center support nut 
located at the bottom of the 180 degree return, and a drain/air release plug. Materials of 
construction and end fitting type shall be consistent with pipe material and equipment/pipe 
connection fittings. 

G. Alternatively, the flexible loop shall consist of two flexible sections of hose and braid, two 
45 degree elbows, and 90 degree return. Loops shall include a factory supplied, center 
support nut located at the bottom of the 90 degree return, and a drain/air release plug. 
Materials of construction and end fitting type shall be consistent with pipe material and 
equipment/pipe connection fittings

H. Flexible expansion/seismic loops to be Metraloop Fireloop or Metraloop Firevoop as 
manufactured by The Metraflex Company, Chicago, IL.

I. Provide seismic breakaway hangers where recommended by the flexible expansion loop 
manufacturer.  Seismic breakaway hanger shall be by the same manufacturer as the flexible 
expansion loop.

PART 3  EXECUTION

3.1 EXAMINATION

A. Division 01 01 30 00 - Administrative Requirements: Coordination and project conditions.

B. Verify equipment and piping is installed before work in this section is started.

3.2 INSTALLATION

A. All seismic restraint systems must be installed in strict accordance with the manufacturers 
written instructions and all certified submittal data.
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B. Installation of seismic restraints must not cause any change of position of equipment or 
piping resulting in stresses or misalignment.

C. Bring to the architects/engineers attention any discrepancies between the specifications and 
the field conditions or changes required due to specific equipment selection, prior to 
installation. Corrective work necessitated by discrepancies after installation shall be at the 
responsible contractor’s expense.

D. Correct, at no additional cost, all installations which are deemed defective in workmanship 
and materials at the contractor’s expense.

E. Overstressing of the building structure must not occur because of overhead support of 
equipment. Contractor must submit loads to the structural engineer of record for approval. 
Generally bracing may occur from:
1. Flanges of structural beams.
2. Upper truss cords in bar joist construction.
3. Cast in place inserts or wedge type drill-in concrete anchors.

F. Seismic cable restraints shall be installed slightly slack to avoid short circuiting the isolated 
suspended equipment, piping or conduit.

G. Seismic cable assemblies are installed taut on non-isolated systems. Seismic solid braces 
may be used in place of cables on rigidly attached systems only.

H. At locations where seismic cable restraints or seismic solid braces are located, the support 
rods must be braced when necessary to accept compressive loads.

I. At all locations where seismic cable restraints or seismic solid braces are attached to pipe 
clevis’s, the clevis cross bolt must be reinforced with a preformed heavy gauge channel 
cross brace.

J. Drill-in concrete anchors for ceiling and wall installation shall be stud wedge anchors or 
female wedge anchors for floor mounted equipment.

K. All fire protection piping shall be braced in accordance with NFPA 13 and 14.

END OF SECTION 210548
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SECTION 210553 - IDENTIFICATION FOR FIRE SUPPRESSION PIPING AND EQUIPMENT

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Pipe markers.

D. Underground pipe warning tape

E. Ceiling grid markers

1.2 RELATED REQUIREMENTS

A. Division 09 – Finishes:  Identification painting.

B. Division 21 – Fire Suppression

1.3 REFERENCE STANDARDS

A. American Society of Mechanical Engineers:
1. ASME A13.1 - Scheme for the Identification of Piping Systems

B. American Society for Testing Materials
1. ASTM D709 - Standard Specification for Laminated Thermosetting Materials

1.4 SUBMITTALS

A. See Division 01 – General Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer’s catalog literature for each product required.

C. List:  Submit list of wording, symbols, letter size, and color coding for mechanical 
identification.

D. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, 
location, function, and valve manufacturer's name and model number.

E. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.

F. Project Record Documents:  Record actual locations of tagged valves.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
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1.5 QUALITY ASSURANCE

A. Conform to ASME A13.1 for color scheme for identification of piping systems and 
accessories.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Identification products shall be provided by the following manufacturers:
1. Craftmark Pipe Markers
2. Brimar Industries, Inc.
3. Kolbi Pipe Marker Co.
4. Seton Identification Products
5. Substitutions:  See Division 01 - General Requirements.

B. All identification products shall be by a single manufacturer

2.2 NAMEPLATES

A. Description:  Laminated three-layer plastic with engraved letters.
1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.
4. Plastic:  Conform to ASTM D709.

2.3 TAGS

A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting 
background color.  Tag size minimum 1-1/2 inch diameter.

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth 
edges.

C. Valve Tag Chart:  Typewritten letter size list of applied tags and location in anodized 
aluminum frame.

2.4 PIPE MARKERS

A. Comply with ASME A13.1.

B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit 
around pipe or pipe covering; minimum information indicating flow direction arrow and 
identification of fluid being conveyed.

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive 
backing and printed markings.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
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2.5 UNDERGROUND PIPE WARNING TAPE

A. Detectable Underground Warning Tape: Bright colored continuously printed, 2 mil clear 
film laminated to ½ mil Aluminum Foil Center Core. Suitable for direct burial. Designed 
for detectability by non-ferrous locator. Minimum widths as follows:
1. 2” width for burial depths of up to 12”
2. 3” width for burial depth of 12” to 18”
3. 6” width for burial depth of 18” to 24”

B. Provide with a continuous printed message similar to “Caution Water Line Buried Below”.

2.6 CEILING GRID MARKERS

A. Description: 10 mil self-stick vinyl -7/8” diameter markers. Color coded. 

B. Color code as follows:
1. Plumbing Valves:  Green.

PART 3 EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

B. Prepare surfaces in accordance with Division 09 – Finishes, for stencil painting.

3.2 INSTALLATION

A. Install identifying devices after completion of testing and installation of coverings and 
painting.

B. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  
Apply with sufficient adhesive to ensure permanent adhesion.

C. Install tags using corrosion resistant chain. Number tags consecutively by location.

D. Install plastic pipe markers in accordance with manufacturer's instructions.

E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions.

F. Install detectable underground warning tape 6 to 8 inches below finished grade, directly 
above buried pipe.

3.3 APPLICATIONS

A. Identify pumps, and tanks devices with plastic nameplates. Identify small devices with tags.
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B. Identify control panels and major control components outside panels with plastic 
nameplates.

C. Identify valves in main and branch piping with tags.

D. Identify piping, concealed or exposed, with plastic tape pipe markers. 
1. Identify service, and flow direction. 
2. Install in clear view and align with axis of piping. 
3. Locate identification not to exceed 20 feet on straight runs including risers and 

drops.
4. For concealed piping identification shall be located not to exceed 10 feet.  
5. Locate identification adjacent to each valve and tee, at each side of penetration of 

structure or enclosure, and at each obstruction.

E. Identify underground utilities with detectable underground warning tape.

F. Provide ceiling grid markers to locate valves above T-bar type panel ceilings. Locate in 
corner of panel closest to equipment.

END OF SECTION 210553
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SECTION 210800– COMMISSIONING OF FIRE SUPPRESSION SYSTEMS 

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this section. 

1.2 SUMMARY 

A. This section includes commissioning process requirements for Fire Suppression systems, 

assemblies, and equipment. 

B. Related Sections: 

1. Section 21 xx xx – Fire Suppression (xx denotes all specifications within this portion of 

Division 21) 

2. Division 01 Section "General Commissioning Requirements" for general commissioning 

process requirements. 

1.3 DESCRIPTION 

A. Refer to Division 01 Section “General Commissioning Requirements” for the description of 

commissioning. 

1.4 DEFINITIONS 

A. Refer to Division 01 Section “General Commissioning Requirements” for definitions. 

1.5 SUBMITTALS 

A. Refer to Division 01 Section “General Commissioning Requirements” for CxA’s role. 

B. Refer to Division 01 Section “Submittals” for specific requirements.  

C. In addition, provide the following: 

1. Certificates of readiness 

2. Certificates of completion of installation, prestart, and startup activities. 

3. O&M manuals 

4. Test reports 
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1.6 QUALITY ASSURANCE 

A. Test Equipment Calibration Requirements: Contractors will comply with test manufacturer’s 

calibration procedures and intervals. Recalibrate test instruments immediately after instruments 

have been repaired resulting from being dropped or damaged. Affix calibration tags to test 

instruments. Furnish calibration records to CxA upon request. 

1.7 COORDINATION 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements 

pertaining to coordination during the commissioning process. 

PART 2 - PRODUCTS  

2.1 TEST EQUIPMENT 

 

A. All standard testing equipment required to perform startup, initial checkout and functional per-

formance testing shall be provided by the contractor for the equipment being tested. For example, 

the fire protection contractor of Division 21 shall ultimately be responsible for all standard testing 

equipment for the plumbing system in Division 21. A sufficient quantity of two-way radios shall 

be provided by each subcontractor along with any lifts or ladders. 

 

B. Special equipment, tools and instruments (specific to a piece of equipment and only available 

from vendor) required for testing shall be included in the base bid price to the Owner and left on 

site, except for stand-alone data logging equipment that may be used by the CxA.  

 

C. Proprietary test equipment and software required by any equipment manufacturer for program-

ming and/or start-up, whether specified or not, shall be provided by the manufacturer of the 

equipment. Manufacturer shall provide the test equipment, demonstrate its use, and assist in the 

commissioning process as needed. Proprietary test equipment (and software) shall become the 

property of the Owner upon completion of the commissioning process. 

 

D. Data logging equipment and software required to test equipment will be provided by the CxA but 

shall not become the property of the Owner. 

 

E. All testing equipment shall be of sufficient quality and accuracy to test and/or measure system 

performance with the tolerances specified in the Specifications. If not otherwise noted, the fol-

lowing minimum requirements apply: Temperature sensors and digital thermometers shall have 

a certified calibration within the past year to an accuracy of 0.5F and a resolution of + or - 0.1F. 

Pressure sensors shall have an accuracy of + or - 2.0% of the value range being measured (not 

full range of meter) and have been calibrated within the last year. 
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PART 3 - EXECUTION 

3.1 GENERAL DOCUMENTATION REQUIREMENTS 

A. With assistance from the installing contractors, the CxA will prepare Pre-Functional Checklists 

for all commissioned components, equipment, and systems 

B. Red-lined Drawings:  

1. The contractor will verify all equipment, systems, instrumentation, wiring and components 

are shown correctly on red-lined drawings.  

2. Preliminary red-lined drawings must be made available to the Commissioning Team for 

use prior to the start of Functional Performance Testing.  

3. Changes, as a result of Functional Testing, must be incorporated into the final as-built 

drawings, which will be created from the red-lined drawings.  

4. The contracted party, as defined in the Contract Documents will create the as-built 

drawings. 

C. Operation and Maintenance Data:  

1. Contractor will provide a copy of O&M literature within 45 days of each submittal 

acceptance for use during the commissioning process for all commissioned equipment and 

systems.  

2. The CxA will review the O&M literature once for conformance to project requirements.  

3. The CxA will receive a copy of the final approved O&M literature once corrections have 

been made by the Contractor. 

D. Demonstration and Training:  

1. Contractor will provide demonstration and training as required by the specifications.  

2. A complete training plan and schedule must be submitted by the contractor to the CxA four 

weeks (4) prior to any training.  

3. A training agenda for each training session must be submitted to the CxA two (2) weeks 

prior the training session. 

4. The CxA shall be notified at least 72 hours in advance of scheduled tests so that testing 

may be observed by the CxA and Owner's representative. A copy of the test record shall 

be provided to the CxA, Owner, and Architect. 

5. Engage a Factory-authorized service representative to train Owner's maintenance 

personnel to adjust, operate, and maintain specific equipment. 

6. Train Owner's maintenance personnel on procedures and schedules for starting and 

stopping, trouble shooting, servicing, and maintaining equipment. 

7. Review data in O&M Manuals.  

E. Systems manual requirements: 

1. The Systems Manual is intended to be a usable information resource containing all of the 

information related to the systems, assemblies, and Commissioning Process in one place 

with indexes and cross references.  
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2. The Contractor shall include final approved versions of the following information for the 

Systems Manual: 

a. As-Built System Schematics 

b. Verified Record Drawings 

c. Test Results (not otherwise included in Cx Record) 

d. Periodic Maintenance Information for computer maintenance management system 

e. Recommendations for recalibration frequency of sensors and actuators 

f. A list of contractors, subcontractors, suppliers, architects, and engineers involved in 

the project along with their contact information 

g. Training Records, Information on training provided, attendees list, and any on-going 

training 

h. Copy of all related NFPA 20 and 70 documentation. 

3. This information shall be organized and arranged by building system, such as fire alarm, 

chilled water, heating hot water, etc. 

4. Information should be provided in an electronic version to the extent possible. Legible, 

scanned images are acceptable for non-electronic documentation to facilitate this 

deliverable. 

3.2 CONTRACTOR'S RESPONSIBILITIES 

A. Fire Protection Contractor. The commissioning responsibilities applicable to the Fire Protection 

Contractor of Division 21 are as follows (all references apply to commissioned equipment only): 

B. Perform commissioning tests at the direction of the CxA. 

C. Attend construction phase coordination meetings. 

D. Participate in Fire Suppression systems, assemblies, equipment, and component maintenance 

orientation and inspection as directed by the CxA. 

E. Provide information requested by the CxA for final commissioning documentation. 

F. Include requirements for submittal data, operation and maintenance data, and training in each 

purchase order or sub-contract written. 

G. Prepare preliminary schedule for Fire Suppression system orientations and inspections, operation 

and maintenance manual submissions, training sessions, flushing and cleaning, equipment start-

up, and task completion for owner. Distribute preliminary schedule to commissioning team 

members. 

H. Update schedule as required throughout the construction period. 

I. During the startup and initial checkout process, execute the Fire Protection-related portions of the 

prefunctional checklists for all commissioned equipment. 

J. Assist the CxA in all verification and functional performance tests.  

K. Provide measuring instruments and logging devices to record test data and provide data 

acquisition equipment to record data for the complete range of testing for the required test period. 
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L. Gather operation and maintenance literature on all equipment and assemble in binders as required 

by the specifications.  

M. Coordinate with the CxA to provide (48) hour advance notice so that the witnessing of equipment 

and system start-up and testing can begin. 

N. Participate in, and schedule vendors and contractors to participate in the training sessions. 

O. Provide written notification to the CM and CxA that the following work has been completed in 

accordance with the contract documents, and that the equipment, systems, and sub-system are 

operating as required. 

1. Fire Suppression equipment including pumps, piping, and all other equipment furnished 

under this Division. 

2. Automatic sprinkler system. 

3. Fire stopping in fire rated construction, including caulking, gasketing and sealing of smoke 

barriers. 

P. The equipment supplier shall document the performance of his equipment.  

Q. Provide a complete set of red-lined drawings to the CxA prior to the start of Functional 

Performance Testing. 

R. Equipment Suppliers 

1. Provide all requested submittal data, including detailed start-up procedures and specific 

responsibilities of the Owner, to keep warranties in force. 

2. Assist in equipment testing per agreements with contractors. 

3. Provide information requested by CxA regarding equipment sequence of operation and 

testing procedures.  

S. Provide training of the Owner’s operating staff using expert qualified personnel, as specified. 

T. Refer to Division 01 Section “General Commissioning Requirements” for additional contractor 

responsibilities. 

3.3 OWNER’S RESPONSIBILITIES 

A. Refer to Division 01 Section “General Commissioning Requirements” for Owner’s 

Responsibilities. 

3.4 DESIGN PROFESSIONAL'S RESPONSIBILITIES 

A. Refer to Division 01 Section “General Commissioning Requirements” for Design Professional’s 

Responsibilities. 
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3.5 CxA'S RESPONSIBILITIES  

A. Refer to Division 01 Section “General Commissioning Requirements” for CxA’s 

Responsibilities. 

3.6 TESTING PREPARATION 

A. Certify in writing to the CxA that Fire Suppression systems, subsystems, and equipment have 

been installed, calibrated, and started and are operating according to the Contract Documents. 

B. Certify in writing to the CxA that Fire Suppression instrumentation and control systems have 

been completed and calibrated, that they are operating according to the Contract Documents, and 

that pretest set points have been recorded. 

C. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal shutdown, 

normal auto position, normal manual position, unoccupied cycle, emergency power, and alarm 

conditions). 

D. Inspect and verify the position of each device and interlock identified on checklists. 

E. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during 

each mode of operation. 

F. Testing Instrumentation: Install measuring instruments and logging devices to record test data as 

directed by the CxA. 

3.7 GENERAL TESTING REQUIREMENTS 

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 

the CxA. 

B. Scope of Fire Protection testing shall include entire Fire Suppression installation. Testing shall 

include measuring capacities and effectiveness of operational and control functions. 

C. Test all operating modes, interlocks, control responses, and responses to abnormal or emergency 

conditions. 

D. The CxA along with the Fire Suppression contractor shall prepare detailed testing plans, 

procedures, and checklists for Fire Suppression systems, subsystems, and equipment. 

E. Tests will be performed using design conditions whenever possible. 

F. Simulated conditions may need to be imposed using an artificial load when it is not practical to 

test under design conditions. Before simulating conditions, calibrate testing instruments. Provide 

equipment to simulate loads. Set simulated conditions as directed by the CxA and document 

simulated conditions and methods of simulation. After tests, return settings to normal operating 

conditions. 
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G. The CxA may direct that set points be altered when simulating conditions is not practical. 

H. The CxA may direct that sensor values be altered with a signal generator when design or 

simulating conditions and altering set points are not practical. 

I. If tests cannot be completed because of a deficiency outside the scope of the Fire Suppression 

system, document the deficiency and report it to the Owner. After deficiencies are resolved, 

reschedule tests. 

J. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 

tests and documentation and schedule seasonal tests. 

3.8 FIRE SUPPRESSION SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING 

PROCEDURES 

A. Equipment Testing and Acceptance Procedures: Testing requirements are specified in individual 

Division 21 sections. Provide submittals, test data, inspector record, and certifications to the CxA. 

B. Fire Suppression Distribution System Testing: Provide technicians, instrumentation, tools, and 

equipment to test performance of sprinkler distribution systems. 

C. The work included in the commissioning process involves a complete and thorough evaluation of 

the operation and performance of all components, systems and sub-systems. The following 

equipment and systems shall be evaluated: 

1. Fire Service Entrance 

2. Wet Pipe Sprinkler System 

3. Fire Pump/Transfer Switch 

4. Jockey Pump 

5. Emergency Gas Shut-off’s 

3.9 DEFICIENCIES/NON-CONFORMANCE, COST OF RETESTING 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements 

pertaining to deficiencies/non-conformance, cost of retesting, or failure due to manufacturer 

defect. 

3.10 APPROVAL 

A. Refer to Division 01 Section “General Commissioning Requirements” for approval procedures. 

3.11 DEFERRED TESTING 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements 

pertaining to deferred testing. 
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3.12 OPERATION AND MAINTENANCE MANUALS 

A. The Operation and Maintenance Manuals shall conform to Contract Documents requirements as 

stated in Division 01. 

B. Refer to Division 01 Section “General Commissioning Requirements” for the AE and CxA roles 

in the Operation and Maintenance Manual contribution, review and approval process. 

3.13 TRAINING OF OWNER PERSONNEL 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements 

pertaining to training. 

B. Fire Protection Contractor. The fire protection contractor shall have the following training 

responsibilities: 

1. Provide the CxA with a training plan two (2) weeks before the planned training. 

2. Provide designated Owner personnel with comprehensive orientation and training in the 

understanding of the systems and the operation and maintenance of each piece of Fire 

Protection equipment. 

3. Training shall start with classroom sessions, if necessary, followed by hands on training on 

each piece of equipment, which shall illustrate the various modes of operation. 

4. During any demonstration, should the system fail to perform in accordance with the 

requirements of the O&M manual or sequence of operations, the system will be repaired 

or adjusted as necessary and the demonstration repeated. 

5. The appropriate trade or manufacturer's representative shall provide the instructions on 

each major piece of equipment. This person may be the start-up technician for the piece of 

equipment, the installing contractor or manufacturer’s representative. Practical building 

operating expertise as well as in-depth knowledge of all modes of operation of the specific 

piece of equipment is required. More than one party may be required to execute the 

training. 

6. The training sessions shall follow the outline in the Table of Contents of the operation and 

maintenance manual and illustrate whenever possible the use of the O&M manuals for 

reference. 

7. Training shall include: 

a. Use the printed installation, operation and maintenance instruction material included 

in the O&M manuals. 

b. Include a review of the written O&M instructions emphasizing safe and proper 

operating requirements, preventative maintenance, special tools needed and spare 

parts inventory suggestions. The training shall include start-up, operation in all 

modes possible, shut-down, seasonal changeover and any emergency procedures. 

c. Discussion of relevant health and safety issues and concerns. 

d. Discussion of warranties and guarantees. 

e. Cover common troubleshooting problems and solutions. 

f. Explain information included in the O&M manuals and the location of all plans and 

manuals in the facility. 
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g. Discussion of any peculiarities of equipment installation or operation. 

8. Hands-on training shall include start-up, operation in all modes possible, including manual, 

shut-down and any emergency procedures and preventative maintenance for all pieces of 

equipment. 

9. The fire protection contractor shall fully explain and demonstrate the operation, function 

and overrides of any local packaged controls. 

10. Training shall occur after functional testing is complete, unless approved otherwise by the 

Owner or Owners Representative. 

END OF SECTION 210800 
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SECTION 211313 - WET-PIPE SPRINKLER SYSTEMS

PART 1 GENERAL

1.1 SUMMARY

A. Section includes wet-pipe sprinkler system, system design, installation, and certification.

B. Related Sections:
1. Division 01 – General Requirements
2. Division 21 – Fire Suppression
3. Division 26 – Electrical 

1.2 REFERENCES

A. America National Standards Institute
1. ANSI/ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 

125, and 250
2. ANSI/ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300
3. ANSI/ASME B16.4 - Gray Iron Threaded Fittings Classes 125 And 250
4. ANSI/ASTM A47 - Ferritic Malleable Iron Castings
5. ANSI/AWWA A21.10 - Ductile-Iron and Gray-Iron Fittings
6. ANSI/AWWA C110 – Ductile-Iron and Gray-Iron Fittings
7. ANSI/AWWA C111 - Rubber-Gasket Joints For Ductile-Iron Pressure Pipe And 

Fittings
8. ANSI/AWWA C151 - American National Standard For Ductile-Iron Pipe, 

Centrifugally Cast, For Water

B. American Society for Testing and Materials
1. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless
2. ASTM A135 - Electric-Resistance-Welded Steel Pipe
3. ASTM A234 - Piping Fittings of Wrought Carbon Steel and Alloy Steel for 

Moderate and High Temperature Service
4. ASTM A536 - Ductile Iron Castings
5. ASTM A795 - Standard Specification for Black and Hot-Dipped Zinc-Coated 

(Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use

C. Factory Mutual:
1. FM - Factory Mutual Approval Guide.

D. National Fire Protection Association:
1. NFPA 13 – Standard for the Installation of Sprinkler Systems.
2. NFPA 24 – Standard for the Installation of Private Fire Service Mains and Their 

Appurtenances.
3. NFPA 25 Standard for the Inspection, Testing and Maintenance of Water Based 

Extinguishing Systems.
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4. NFPA 90A Standard for the Installation of Air Conditioning and Ventilating 
Systems.

E. National Sanitation Foundation/America National Standards Institute
1. NSF/ANSI Standard 14 Plastic Piping Components and Related Materials.
2. NSF/ANSI Standard 61 Drinking Water System Components – Health Effects.

F. Plastic Pipe Institute

G. Underwriters Laboratory:
1. UL - Fire Resistance Directory.
2. UL 1887 Fire Test of Plastic Sprinkler Pipe for Flame and Smoke 

Characterization.
3. UL 1821 Outline of Proposed Investigation for Thermoplastic Sprinkler Pipe and 

Fittings for Fire Protection Service.

1.3 SYSTEM DESCRIPTION

A. This project is comprised of alterations and renovations to the existing sprinkler system. 
Field verify existing conditions prior to submitting shop drawings, including but not limited 
to location of the existing sprinklers, locations and sizes of existing sprinkler piping, and 
available static pressure, residual pressure, and flow at the base of the riser. Revise 
sprinkler piping as required to support the new layout of sprinklers, including upsizing of 
existing piping where required hydraulically.

B. Provide a wet pipe system hydraulically designed in accordance with NFPA 13 and 
acceptable the Authority Having Jurisdiction. Perform a flow test to be used for hydraulic 
calculations; do not use the flow test data on the drawing for the hydraulic calculations. 
Provide hydraulic calculations. Hydraulic calculations shall include a safety factor of 10%. 
Combined inside and outside hose stream allowance for hydraulic calculations shall be 250 
gpm. Maximum velocity shall be 18 fps.

C. System to provide coverage for entire building.

D. Provide system to NFPA Standard occupancy requirements as noted on the drawings.

E. Contractor shall perform a water flow test to verify available incoming water flow rate and 
pressure.

F. Interface system with building fire alarm system.

G. The sprinkler locations and piping arrangements indicated on the contract documents are 
diagrammatic. It is the responsibility of the contractor to fully coordinate sprinkler and 
piping locations with all other trades. 

H. Field verify existing conditions. If it is determined that the existing swing joint assemblies 
are supplied by ½” tee outlets inform Architect/Engineer for direction on how to proceed 
with work.
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I. Sprinklers installed in a light hazard classification occupancy shall be a listed quick 
response type.

J. Provide fire department connections as indicated on Drawings and in accordance with the 
requirements of the local fire department.

1.4 SUBMITTALS

A. Division 01 – General Requirements: Submittal procedures.

B. Where the terms “authorities having jurisdiction” is used, within this Specification, it shall 
include the Insurance Underwriter and all regulatory agencies having vested interest in this 
project.

C. Shop Drawings:
1. Submit fire protections shop drawings drawn to a minimum scale of ¼”=1’-0”. 

Indicate pipe materials used, joining methods, supports, floor and wall 
penetration seals. Indicate installation, layout, weights, mounting and support 
details, and piping connections.

2. Submit hydraulic calculations, detailed pipe layout, hangers and supports, 
components and accessories. Indicate system controls.

3. Submit manufacturer’s data for the following:
a. Piping
b. Sprinklers
c. Air compressor/pressure maintenance devices
d. Hangers and supports
e. Accelerators
f. Alarm valves
g. Piping specialties
h. Fire department connections
i. System controls. 

4. Sprinkler drawings and calculations shall bear the seal of a Professional Engineer 
licensed in the State where the project is located. Seal and signature shall not be 
copied and shall be provided as an original drawing and each calculation.

5. Sprinklers shall be as shown on drawings and submittals and shall be specifically 
identified with the applicable style or series designation as published in the 
appropriate agency listing or approval. Trade names or other abbreviated 
designations are not permitted.

D. Product Data: Provide data on sprinklers, valves, and specialties, including manufacturers 
catalog information. Submit performance ratings, rough-in details, weights, support 
requirements, and piping connections.

E. After successful review by Engineer, submit sprinkler layout shop drawings, product data, 
and hydraulic calculations to the authority having jurisdiction, the Fire Marshall, and the 
Owner's insurance underwriter for approval. Submit proof of approval.

F. Grooved joint couplings and fittings shall be shown on shop drawings and product 
submittals and shall be identified with the applicable style or series designation.
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G. Manufacturer’s Certificate: Certify that system has been tested and meets or exceeds 
specified requirements and code requirements.

1.5 CLOSEOUT SUBMITTALS

A. Division 01 – General Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of sprinklers and deviations of piping 
from drawings. Indicate drain and test locations.

C. Operation and Maintenance Data: Submit components of system, servicing requirements, 
record drawings, inspection data, replacement part numbers and availability, and location 
and numbers of service depot.

1.6 QUALITY ASSURANCE

A. Workmanship and Qualifications: Materials and equipment shall be installed in accordance 
with NFPA and applicable local codes and ordinances, by a state licensed sprinkler system 
Contractor. Equipment shall be installed to conform to the referenced NFPA standards as 
applicable, and devices used shall be listed and approved by Underwriters laboratories 
(UL) and Factory Mutual (FM) unless otherwise indicated.

B. Codes and Standards: Work shall be equal or superior to that required by codes, 
regulations, ordinances, and laws imposed by the jurisdictional authorities, including those 
of state codes, the State Fire Marshall, local ordinances and OSHA. Nothing in the 
Specifications permit violations of such directives, and where conflict occurs, the directive 
shall govern, except where superior work is specified or indicated.

C. In addition to complying with the above codes and regulations, comply with the 
requirements of the following:
1. NFPA Standard 13.
2. [NFPA Standard 13R]
3. NFPA Standard 24.
4. State Building and Fire Codes.
5. Local Jurisdictional Authorities.

D. Grooved joint couplings, fittings, valves, and specialties shall be the products of a single 
manufacturer. Grooving tools shall be of the same manufacturer as the grooved 
components.

E. Valves: Bear UL and/or FM label or marking. Provide manufacturer’s name and pressure 
rating marked on valve body.

F. Items of similar class shall be the products of the same manufacturer. All valves, accessory 
items, etc., shall be from the same source.

G. Manufacturer Qualifications: Company specializing in manufacturing the Products 
specified in this section with minimum three years experience.
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H. Installer: Company specializing in performing work of this Section with minimum five 
years experience.

I. Design sprinkler system under direct supervision of a Professional Engineer experienced 
in design of this Work and licensed in the State where the project is located.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience.

1.8 PRE-INSTALLATION MEETINGS

A. Division 01 – General Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Division 01 - Product Requirements: Product storage and handling requirements.

B. Deliver and store products in shipping containers, with labeling in place.

C. Equipment, valves, gages and etc., shall be covered and protected during the execution of 
the work. All equipment and piping shall be protected from freezing. Labeling to remain 
in place.

D. All unloading, hauling, and handling of materials shall be the responsibility of the Sprinkler 
Contractor.

1.10 WARRANTY

A. Division 01 – General Requirements: Product warranties and product bonds.

1.11 EXTRA MATERIALS

A. Division 01 – General Requirements: Spare parts and maintenance products.

B. Furnish extra sprinklers under provisions of the referenced NFPA standards and as 
indicated below. 

PART 2 PRODUCTS

2.1 SPRINKLERS

A. Manufacturers:
1. Viking.
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2. Tyco.
3. Victaulic.
4. Grinnell Corp.
5. Reliable Sprinkler Corp.
6. Substitutions: Division 01 – General Requirements

B. Sprinklers shall be in accordance with the schedule indicated on the plans.

C. Sprinkler bodies shall be die-cast brass, with hex shaped wrench boss integrally cast into 
the sprinkler body to reduce the risk of damage during installation.

D. Where sprinklers will be installed in close proximity to heat sources and special locations, 
as identified in NFPA 13, temperature ratings shall be in accordance with the requirements 
of NFPA 13

E. Spare Sprinklers: Furnish spare automatic sprinklers in accordance with the requirements 
of NFPA 13. Sprinklers shall be in a suitable container and shall be representative of, and 
in proportion to, the number of each type and temperature rating of the sprinklers installed. 
Furnish no less than two special sprinkler wrenches, or at least one wrench for each 
container or sprinkler box, whichever is greater.

F. In areas where sprinkler heads are subject to physical damage, provide sprinkler guard 
assembly over head, finish to match sprinkler finish. This shall include but not be limited 
to the following locations.
1. Sprinklers in elevator shafts.
2. Sprinklers under lower rakes of stairways.
3. Sprinklers in electrical rooms, boiler rooms and other mechanical rooms.
4. Sprinklers installed 7’-0” or less above finished floors.
5. Sprinklers in gymnasium/fitness center areas.

2.2 BURIED PIPING

A. Ductile Iron Pipe: ANSI/AWWA C151, cement lined.
1. Fittings: ANSI/AWWA C110, standard thickness.
2. Joints: ANSI/AWWA C111, rubber gasket.

2.3 ABOVE GROUND PIPING

A. Steel Pipe: ASTM A53, ASTM A795 or ASTM A135; Schedule 40 steel. Schedule 10 steel 
pipe shall be allowed for pipe sizes 1 ¼” diameter and larger when roll grooved mechanical 
couplings are used.
1. Fittings:

a. Cast Iron Fittings: ANSI/ASME B16.1, flanges and flanged fittings; 
ANSI/ASME B16.4, screwed fittings.

b. Malleable Iron Fittings: ANSI/ASME B16.3, screwed Class 150 and 300 
type. Threads shall conform to ANSI/ASTM A47.

c. Grooved Mechanical Fittings: ANSI A21.10/AWWA C-110 ductile iron; 
ASTM A536 Grade 65-45-12 ductile iron; ASTM A234 Grade WPB; or 
factory fabricated from carbon steel pipe conforming to ASTM A53; with 
grooves or shoulders designed to accept grooved end couplings. Fittings 
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shall be of the same manufacturer as the adjoining couplings. Grooved 
Mechanical Couplings: ASTM A536 Grade 65-45-12, ductile iron 
housing, elastomer gasket with nuts and bolts to secure roll grooved pipe 
and fittings.
1) Rigid Type Couplings: Housings cast with offsetting, angle-

pattern bolt pads to provide rigidity and system support and 
hanging in accordance with NFPA-13.
a) 1-1/4” through 4”: Factory assembled for direct stab 

installation without field disassembly. 
2) Flexible Type Couplings: Use in locations where vibration 

attenuation and stress relief are required, and for seismic 
considerations in accordance with the manufacturer’s instructions. 

2.4 ALARM CHECK VALVES

A. Manufacturers:
1. Viking.
2. Tyco.
3. Victaulic.
4. Grinnell Corp.
5. Reliable Sprinkler Corp.
6. Substitutions: Division 01 – General Requirements.

B. Wet Pipe Alarm Valve:
1. Check type valve with nitrile rubber seat o-ring aluminum bronze clapper with 

EPDM seal to automatically actuate electrically and hydraulically operated 
alarms, with pressure retard chamber and variable pressure trim. Valve internal 
components shall be replaceable without removing valve from the installed 
position. 

2. Provide retard chamber as part of wet alarm valve trim to allow for pressure 
fluctuations. Provide other trim as required by the manufacturer.

3. Alarm check valve assembly shall allow discharge of one or more sprinklers to 
activate electric and hydraulic alarms.

2.5 PIPING SPECIALTIES

A. Manufacturers:
1. Potter-Roemer.
2. System Sensor.
3. Victaulic.
4. Viking.
5. Substitutions: Division 01 – General Requirements.

B. Electric Alarm: Electrically operated red enameled gong with pressure alarm switch, 120 
volt with weatherproof back box.

C. Water Flow Switch: Vane type switch for mounting horizontal or vertical, with two form 
C contacts; rated 10 amp at 120 volt.
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D. Valve Tamper Supervisory Switch: Two form C contacts; rated 10 amp at 120 volt. UL 
listed and FM approved. Up to 2” – Potter Model PCVS-1. Over 2" switch shall be Potter 
Model OSYSU-2.

E. Pressure Switch: ½ inch male pressure connection to alarm valve riser and actuated by any 
flow of water in excess of one sprinkler. Maximum pressure rating 175 psi, weather-proof 
with tamper resistant screws, rated 10 amps at 120 volt.

F. Pressure Gage: Rated for 300 psi use, 3-1/2” in diameter.

2.6 FIRE DEPARTMENT CONNECTION

A. Refer to plans for type of fire department connection. Provide with polished brass 
identification plate. Confirm with local fire marshal provided fire department connection 
is desired.

B. Clapper design shall allow for one or both inlets to be pressurized during operation.

C. Provide polished polished brass alloy caps and chains for protection of the 2-1/2” inlets.

D. The fire department connection shall be constructed of cast brass with brass clapper, brass 
swivel couplings and a brass hinge pin. The fire department connection shall be labeled in 
raised letters on the body in accordance with NFPA 13.

E. Fire department connection threads shall match the local fire departments standard.

F. Drain: 3/4 inch automatic drip, install at low point after check valve, pipe to building 
exterior.

G. Provide a 90-degree elbow with drain connection at each fire department connection to 
allow for drainage in areas exposed to the building exterior to prevent freezing. 

2.7 FIRE PUMP TEST HEADER

A. Manufacturers:
1. Potter-Roemer.
2. Crocker 
3. American Fire Supply.
4. Substitutions: Division 01 – General Requirements.

B. Cast brass body with back, angle or end inlet as indicated on plans. Size of inlet, and sizes 
and number of outlets as indicated on plans.  

C. Brass plate lettered “PUMP TEST CONNECTION,” 

D. Brass NRS hose gate valves with loose bonnets, 3” female, NPT inlet x 2-1/2” Male hose 
thread outlet, with caps and chains.
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PART 3 EXECUTION

3.1 PREPARATION

A. Coordinate work of this Section with other affected work.

B. Prepare piping connections to equipment with grooved joint couplings, flanges, or unions.

3.2 WATER SUPPLY TREATMENT.

A. Evaluate water supplies and environmental conditions for the existence of microbes and 
conditions that contribute to microbiologically influenced corrosion (MIC). Where 
conditions are found that contribute to MIC, notify the engineer and owner(s) and a plan 
shall be developed to treat the system using one of the following methods:
1. Install a water pipe that will not be affected by the Mic microbes.
2. Treat all water that enters the system using an approved biocide.
3. Implement an approved plan for monitoring the interior conditions of the pipe at 

established time intervals and locations.
4. Install corrosion monitoring station and monitor at established intervals.

3.3 INSTALLATION

A. Install equipment in accordance with manufacturer’s instructions.

B. Install fire protection systems in accordance with the referenced NFPA standards.

C. Impairments to the existing water supplies shall be minimized. Work shall be complete 
before making the final connections to the existing water supplies. Notify the owners 
representative before impairing any fire protection equipment.

D. Maintain a clean and orderly site during the installation of the sprinkler system. Materials 
shall not be stored in the halls or other public areas.

E. Cutting, welding and other hot work shall not be permitted without permission from the 
building owner. Provide a fire watch for one hour after all welding.

F. The required tests shall be witnessed by the Fire Marshall, authority having jurisdiction, 
Owner's insurance underwriter and Architect/Engineer.

G. Provide the indicated backflow preventer assembly at sprinkler system water source 
connection. The backflow preventer shall be installed per the manufacturer’s 
recommendations and in accordance to the requirements of the AHJ and/or the water 
utility.

H. Locate fire department connection with sufficient clearance from walls, obstructions, etc., 
to allow full swing of fire department wrench handle. Coordinate the location of the fire 
department connection with the local fire officials. Installation shall conform to the local 
fire officials’ requirements.



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

WET-PIPE SPRINKLER SYSTEMS 211313 - 10

I. Locate alarm bell as indicated on drawings, at the elevation as shown on the Architectural 
elevations. Where the alarm bell location is not shown on the drawings or on the 
Architectural elevations, coordinate the location with the Architect.

J. Center sprinklers in ceiling tile as indicated on drawings.

K. Sprinkler Bulb protector must remain in place until the sprinkler is completely installed. 
Remove the bulb protector by hand after installation and before the system is placed in 
service. Do not use any tools to remove the bulb protector.

L. Do not install sprinklers that have been dropped, damaged, or show a visible loss of fluid. 

M. Coordinate flow switches, tamper switches, and all other sprinkler devices with the fire 
alarm system.

N. Install pipe runs to minimize obstruction to other work.

O. Install piping in concealed spaces above finished ceilings.

P. Hydrostatically test entire system.

Q. Provide inspectors test connection downstream of all waterflow detection devices. The test 
connection shall be a minimum of 1” diameter and be equipped with a test valve which has 
an orifice equal to the smallest sprinkler orifice within the system.

3.4 INSTALLATION – PIPE AND FITTINGS, UNDERGROUND

A. Install pipe and fittings in accordance with manufacturer’s recommendations.

B. The depth of cover shall be not less than 30”, except that the depth of cover where piping 
is below asphalt, concrete, and similar construction shall be minimum 36. 

C. The depth of cover shall be measured from the top of the pipe to finished grade, and due 
consideration shall always be given to future or final grade and nature of soil.

D. Pipes shall bear throughout their full length and shall not be supported by the bell ends 
only or by blocks.

E. Tees, plugs, caps, bends, reducers, valves, and hydrant branches shall be restrained against 
movement by using thrust blocks in accordance with the referenced NFPA standards.

F. On steep grades, mains shall be additionally restrained to prevent slipping.

G. Pipe shall be restrained at the bottom of a hill and at any turns, lateral or vertical.

H. Backfilling.
1. Underground piping shall not be buried until piping has been flushed and 

hydrostatically pressure tested in accordance with the acceptance requirements 
indicated below.
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2. Backfill shall be tamped in layers or puddled under and around pipes to prevent 
settlement or lateral movement and shall contain no ashes, cinders, refuse, 
organic matter, or other corrosive materials.

3. Rocks shall not be placed in trenches.
4. Frozen earth shall not be used for backfilling.
5. In trenches cut through rock, tamped backfill shall be used for at least 6 in. under 

and around the pipe and for at least 2 ft above the pipe. 

I. Acceptance requirements
1. Underground piping shall be flushed in accordance with the requirements of the 

referenced NFPA standards.
2. Piping and attached appurtenances subjected to system working pressure shall be 

hydrostatically tested, in accordance with the referenced NFPA standards, at 200 
psi or 50 psi in excess of the system working pressure, whichever is greater, and 
shall maintain that pressure ±5 psi for 2 hours.

3.5 INSTALLATION – PIPE AND FITTINGS ABOVE GROUND

A. Pipe and fitting shall be installed per the manufacture’s installation requirements. Furnish 
materials necessary to meet these requirements including but not limited to hangers, 
support, insulation, shields, sleeves and power supplies. 

B. Locate piping in concealed spaces above finished ceilings unless noted otherwise.

C. Route piping in orderly manner, plumb and parallel to building structure. Maintain 
gradient.

D. Install piping to conserve building space, to not interfere with use of space and other work.

E. Install piping to not interfere with electrical equipment.

F. Group piping whenever practical at common elevations.

G. Install pipe sleeve at piping penetrations through partitions, walls, and floors. Seal pipe and 
sleeve penetrations to maintain fire resistance equivalent to fire separation.

H. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment. 

I. Grooved joint couplings and fittings shall be installed in accordance with the 
manufacturer’s written installation instructions. Grooved ends shall be clean and free from 
indentations, projections, and roll marks in the area from pipe end to groove. Gaskets shall 
be verified as suitable for the intended service prior to installation. Gaskets shall be molded 
and produced by the coupling manufacturer. The grooved coupling manufacturer’s factory 
trained representative shall provide on-site training for contractor’s field personnel in the 
use of grooving tools, application of groove, and installation of grooved joint products. The 
manufacturer’s representative shall periodically visit the jobsite and review installation. 
Contractor shall remove and replace any joints deemed improperly installed.
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J. Pitch piping and arrange systems to drain at low points. Use eccentric reducers to maintain 
top of pipe level. Provide auxiliary drains for the trapped piping sections in accordance 
with NFPA 13.

K. Auxiliary Drains.
1. Auxiliary drains shall be provided where a change in piping direction prevents 

drainage of system piping through the main drain valve.
2. Where the capacity of isolated trapped sections of pipe is 50 gal or more, the 

auxiliary drain shall consist of a valve not smaller than 1 in., piped to an 
accessible location.

3. Where the capacity of isolated trapped sections of pipe is more than 5 gal and 
less than 50 gal, the auxiliary drain shall consist of a valve 3∕4 in. or larger and a 
plug or a nipple and cap.

4. Where the capacity of trapped sections of pipes in wet systems is less than 5 gal, 
one of the following arrangements shall be provided:
a. An auxiliary drain shall consist of a nipple and cap or plug not less than 

1∕2 in. in size.
b. An auxiliary drain shall not be required for trapped sections less than 5 gal 

where the system piping can be drained by removing a single pendent 
sprinkler.

c. Where flexible couplings or other easily separated connections are used, 
the nipple and cap or plug shall be permitted to be omitted.

5. Tie-in drains shall not be required on wet pipe systems and preaction systems 
protecting nonfreezing environments.

L. Prepare pipe, fittings, supports, and accessories for finish painting. Where pipe support 
members are welded to structural building framing, scrape, brush clean, and apply one coat 
of zinc rich primer to welding. Refer to Division 09.

M. Do not penetrate building structural members unless indicated.

N. Where more than one piping system material is specified, install compatible system 
components and joints. Install flanges, union, and couplings at locations requiring 
servicing.

O. Die cut threaded joints with full cut standard taper pipe threads with red lead and linseed 
oil or other non-toxic joint compound applied to male threads only.

P. Provide dielectric fittings whenever joining two dissimilar metals.

Q. Provide surge restrainers on all end of branches and arm overs in excess of 12-inches.

R. Provide minimum one air vent connection on wet pipe system utilizing metallic piping, in 
accordance with NFPA 13, at the high point of the system. Where the system includes 
multiple risers, provide minimum one high point air vent connection for each riser. Where 
portions of the system or of individual risers are configured such that venting from a single 
location would not effectively vent the entire system/riser, provide additional air vent 
connections at the high point of each individual section of piping accordingly. 
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3.6 INTERFACE WITH OTHER PRODUCTS

A. Verify signal devices are installed and connected to fire alarm system.

3.7 PROTECTION OF INSTALLED CONSTRUCTION

A. Division 01: Protecting installed construction.

B. Apply masking tape or paper cover to protect concealed sprinklers, cover plates, and 
sprinkler escutcheons. Remove after painting. Replace painted sprinklers with new.

3.8 IDENTIFICATION

A. Provide and apply signs to control, drain, test and alarm valves to identify their purpose 
and function. 

B. Provide and permanently attach hydraulic calculations data nameplate at the controlling 
valve for the sprinkler system. Provide lettering size and style from NFPA’s suggested 
styles.

3.9 TESTING

A. Piping: The complete system shall be subject to a pressure test, and to such other tests as 
the authorities having jurisdiction may require. The pressure test shall be a hydrostatic 
pressure of 200 pounds per square inch for a period of two hours. The above ground piping 
and attached appurtenances shall show no pressure loss or leaks, refer to NFPA Standard 
13 Hydrostatic tests. Before applying specified test pressure, all air must be expelled from 
the system. Testing shall be completed prior to permanent sealing of walls and partitions.

B. Upon satisfactory completion of all tests, submit three copies of the Standard Contractors 
Material and Test Certificate to the Owner.

3.10 CLEANING

A. Division 01: Final cleaning.

B. Flush entire piping system of foreign matter.

C. Below grade piping shall be flushed in accordance with the requirements of NFPA 24.

3.11 MAINTENANCE

A. Maintenance shall be in accordance with the Standard for Inspection, Testing and 
Maintenance of Water Based Extinguishing Systems as defined by NFPA 25.

END OF SECTION 211313
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SECTION 213000 - FIRE PUMPS

PART 1 GENERAL

1.1 SUMMARY

A. Section includes fire pump package, fire pump, motor, electric jockey pump, controllers 
and accessories.

B. Related Sections:
1. Division 21 - Fire Protection.
2. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for 

pumps specified by this section.

1.2 REFERENCES

A. FM Global:
1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved 

By Factory Mutual Research For Property Conservation.

B. National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
2. NEMA MG 1 - Motors and Generators.

C. National Fire Protection Association:
1. NFPA 13 - Installation of Sprinkler Systems.
2. NFPA 20 - Standard for the Installation of Stationary Fire Pumps.
3. NFPA 24 - Private Fire Service Mains and their Appurtenances
4. NFPA 70 – National Electric Code.

D. Underwriters Laboratories Inc.:
1. UL 448 - Pumps for Fire Protection Service.
2. UL 778 - Motor Operated Water Pumps.
3. UL 1478 - Fire Pump Relief Valves.
4. UL - Fire Protection Equipment Directory.

1.3 SYSTEM DESCRIPTION

A. Electric motor, vertical, in-line, fire pump with jockey pump. System will include electric 
controllers and automatic transfer switch.

B. Piping and equipment arrangements indicated on the contract documents are 
diagrammatic.  It is the responsibility of the Contractor to fully coordinate piping and 
equipment locations with all other trades.

1.4 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
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B. Where the terms “authority having jurisdiction” is used within this specification, it is 
intended to include the Insurance Underwriter and all regulatory agencies having vested 
interest in this project.

C. Shop Drawings:  Indicate detailed layout, general assembly, components and accessories, 
dimensions, weights, clearances, and methods of assembly.

D. Product Data:  Provide manufacturers literature including general assembly, pump curves 
showing performance characteristics with pump and system, operating point indicated, 
NPSH curve, controls, wiring diagrams, and service connections.

E. Manufacturer's Installation Instructions:  Indicate support details, connection 
requirements, and start-up instructions for fire pump system.

F. Manufacturer’s Certificate:  Certify that fire pumps meet or exceed specified 
requirements at specified operating conditions.  Submit summary and results of shop tests 
performed in accordance with NFPA 20.

G. Field Reports:  Indicate summary of results of hydrostatic test and field acceptance tests 
performed in accordance with NFPA 20.

H. All drawings shall bear the seal of a Professional Engineer licensed in the State of 
Connecticut.

I. Hydraulic calculations verifying the required size of the fire pump.

1.5 CLOSEOUT SUBMITTALS

A. Division 01 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of components and accessories.

C. Operation Data:  Include manufacturers instructions, start-up data, trouble-shooting check 
lists, for pumps, drivers, and controllers.

D. Maintenance Data:  Include manufacturers literature, cleaning procedures, replacement 
parts lists, and repair data for pumps, drivers and controllers.

E. Record actual locations of equipment and deviations of piping from drawings.  Indicate 
drain and test locations.

1.6 QUALITY ASSURANCE

A. Workmanship and Qualifications:  All materials and equipment shall be installed in 
accordance with NFPA Standard 20 and all applicable local codes and ordinances.  The 
Sprinkler Contractor shall be state licensed to install sprinkler systems.  The Sprinkler 
Contractor shall make sure that all work and materials conform to the requirements set 
forth by this Specification.  Fire protection equipment shall be installed to conform to 
NFPA Standard 20 as applicable, and devices used shall be listed and approved by 
Underwriters laboratories (UL) and/or Factory Mutual (FM).
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B. Codes and Standards:  All work shall be equal or superior to that required by codes, 
regulations, ordinances, and laws imposed by the jurisdictional authorities.  Nothing in 
the Specifications permit violations of such directives, and where conflict occurs, the 
directive shall govern, except where superior work is specified or indicated.

C. In addition to complying with the above codes and regulations, comply with the 
requirements of the following:
1. NFPA Standard 13.
2. NFPA Standard 20.
3. NFPA Standard 24.
4. NFPA Standard 72.
5. State Building and Fire Codes.
6. Local Jurisdictional Authorities.

D. Maintain one copy of document on site.

E. Installer:  Company specializing in performing work of this Section with minimum five 
years experience.

F. Design fire pump and related appurtenances under direct supervision of a Professional 
Engineer experienced in design of this Work and licensed in the State where the project is 
located.

G. All items of similar class shall be the products of the same manufacturer.  All valves, 
accessory items, etc., shall be from the same source.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience.

C. Design fire pump system under direct supervision of Professional Engineer experienced 
in design of this Work and licensed in the State of Connecticut.

1.8 PRE-INSTALLATION MEETINGS

A. Division 01 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Division 01 - Product Requirements: Product storage and handling requirements.

B. Accept fire pumps and components on site in factory packing. Inspect for damage. 
Comply with manufacturers rigging and installation instructions.
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C. Store products in shipping containers and maintain in place until installation.  Provide 
temporary inlet and outlet caps.  Maintain caps in place until installation.

D. Fire Pump and all equipment, valves, alarms, gages and etc., shall be covered and 
protected from physical damage including effects of weather, water, and construction 
debris during the execution of the work.  All equipment shall be protected from freezing.  
Labeling to remain in place.

E. All unloading, hauling, and handling of materials shall be the responsibility of the 
Sprinkler Contractor.

F. The Sprinkler Contractor can obtain information on available storage space on site from 
the Owner when making examination of the site.

1.10 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.11 WARRANTY

A. Division 01 - Execution and Closeout Requirements: Product warranties and product 
bonds.

B. Furnish two year manufacturer warranty for fire pumps.

1.12 MAINTENANCE SERVICE

A. Division 01 - Execution and Closeout Requirements: Maintenance service.

B. Furnish service and maintenance of fire pump, driver, and controller for two years from 
Date of Substantial Completion.

1.13 EXTRA MATERIALS

A. Division 01 - Execution and Closeout Requirements: Spare parts and maintenance 
products.

B. Furnish one set of seals for each pump type and model supplied.

PART 2 PRODUCTS

2.1 FIRE PUMPS

A. Manufacturers:
1. Peerless.
2. Armstrong.
3. Aurora.
4. ITT A-C.
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2.2 VERTICAL IN-LINE PUMPS

A. Type: UL 448, single stage, close coupled, vertical in-line, for in-line mounting, for 250 
psi maximum working pressure.

B. Casing: Cast iron, with suction and discharge gage ports, renewable bronze casing 
wearing rings, seal flush connection, drain plug, flanged suction and discharge.

C. Impeller: Bronze double suction fully enclosed, balanced and keyed to shaft.

D. Bearings: Grease lubricated ball bearings, replaceable without opening casing.

E. Shaft: Alloy steel with replaceable bronze shaft sleeve. 

F. Seal: Packing gland with minimum four rings graphite impregnated packing and bronze 
lantern rings, 230 degrees F maximum continuous operating temperature.

G. Motor: Squirrel cage induction type; in open drip proof NEMA MG-1 enclosure, 3500 
rpm, maximum. The fire pump shall be capable of delivering not less than 150% of rated 
capacity at not less than 65% of rated pressure.

2.3 FIRE PUMP ACCESSORIES

A. Eccentric suction reducer and OS&Y gate or butterfly valve on suction side of pump.

B. Concentric increaser and check valve in pump discharge and OS&Y gate or butterfly 
valve on system side of check valve.

C. Fire pump bypass fitted with OS&Y gate or butterfly valves and check valve.

D. Main relief-valve, UL 1478, and waste cone.

E. Suction pressure gage, 4-1/2 inch diameter dial with snubber, valve cock and lever 
handle.

F. Discharge pressure gage mounted on board attached to pump, with snubber, valve cock 
and lever handle.

G. Casing 3/4 inch relief valve.

H. Float operated 3/4 inch automatic air release valve.

I. Hose valve manifold with two 2-1/2 inch hose gate valves with caps and chains.

2.4 ELECTRIC FIRE PUMP CONTROLLER

A. The fire pump controller shall be Autotransformer, or approved equal.

B. Motor starter shall be reduced voltage type. (soft start, soft stop)
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C. The withstand rating of the fire pump controller shall be 100,000 amps. The fire pump 
controller shall be house in a NEMA 2 enclosure. The controller shall incorporate the 
display and printer module PRS99 accessible through a hinged operator door and 
microprocessor based controller ATS99.

D. The controller shall be supplied with the following externally mounted components 
approved to match the NEMA rating of the enclosure.
1. One common operating handle for both isolating switch and circuit breaker 

mechanically interlocked with the enclosure door to prohibit access to the interior 
in the “On” position complete with an interlock defeater screw and padlock 
provision in the “Off” position.

2. One pump “Start” pushbutton and one “Stop” pushbutton.
3. One “Emergency” start and run handle mechanism latch able in the “On” 

position.
4. Manual and Emergency starts command shall be independent of micro-controller 

ATS99.

E. The controller shall incorporate a Display/Annunciator & Printer module accessible 
through a hinged operator door.

F. The Digital display shall have a precision of 2%, be back lighted and show the following:
1. All 3x line-to-line voltages.
2. System frequency.
3. All 3x line-to-line amperages.
4. True elapsed run time (based on current read out).
5. Pressure system settings and system pressure in PSI.
6. Alarm conditions:

a. Pump starting failure.
b. Over current problem.
c. Under current problem.
d. Pressure transducer problem.

G. Annunciator shall be powered by high luminosity LEDS indicating:
1. Power available.
2. System trouble.
3. Phase reversal.
4. Low system pressure.

H. The printer shall be accessible without opening the main controller door and allow for:
1. Previous seven (7) days events & alarm summary (using print button).
2. Previous seven (7) days pressure over time fluctuations (using print button).

I. Cut-in and cut out pressures shall be live settable without opening main controller door.

J. The Display/Annuciator & Printer module shall also incorporate an Alarm Reset and a 
Paper feed push button.

K. The following control components shall be mounted inside the controller:
1. One pressure transducer rated for 300 psi.
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2. One micro controller module ATS99 factory set and mechanically protected and 
shielded. This micro controller shall provide.
a. Lock rotor protection set at 300% and automatically tripping within 8-20 

seconds at 600% of full load current.
b. Phase sequence / loss monitoring and alarms.
c. Minimum run period timer (disarmable).
d. Sequential start timer (adjustable).
e. Weekly test (electrical initiation).
f. Voltage and current sensing (all phases).
g. Pressure sensing (300 psi transducer).
h. Automatic start sequence.
i. System trouble fail safe alarm.

3. Two control terminals to provide for the connection of a momentary remote start 
contact.

4. Individual alarm contacts (10A. 250VAC):
a. Power or phase failure and / or circuit breaker in open position DPDT.
b. Pump run 1 N/O-1 N/C.
c. Phase reversal DPDT.
d. Trouble (alarm condition) DPDT.

L. Power Circuit Components:
1. The controller shall be supplied with the following power components:

a. One molded case isolating switch.
b. One molded case circuit breaker rated at a minimum of not less than 

115% of full load motor current. The circuit breaker magnetic trip shall 
be adjusted to a minimum of 13 times the fire pump full load motor 
current with provisions for higher settings. The molded case switch and 
circuit breaker shall be of the same frame size.

c. One reduced voltage automatic autotransformer closed transition type 
motor starter.

M. Automatic Transfer Switch:
1. The transfer switch shall be housed within the full service fire pump controller 

enclosure separated by a dividing wall and accessible by an individual access 
door.

2. The automatic power transfer switch assembly shall meet the requirements of the 
NFPA 20-1999 and UL218 standards and be listed and approved for fire pump 
service by cULus, FM and N.Y. City.

3. The transfer switch shall be supplied with the following externally mounted 
components match the NEMA rating of the associated fire pump controller.
a. One operating handle for the molded case isolating switch of the 

alternate power supply, mechanically interlocked with the enclosure door 
to prohibit access to the interior in the “On” position, complete with 
defeater screw and padlock in the “Off” position.

b. One alarm buzzer energized when the isolating switch is left in the “Off” 
position.

4. The Display/Annunciator & Printer module in the fire pump section of the 
controller shall also contain the following features for the transfer switch.
a. The Annunciator shall be powered by high luminosity LED’s indicating:
b. .



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

FIRE PUMPS 213000 - 8

2.5 PRESSURE BOOSTER (JOCKEY) PUMP

A. Manufacturers:
1. Peerless
2. Armstrong
3. Aurora
4. Substitutions: Section 01 60 00 - Product Requirements.

B. Electrically operated vertical type with standard open drip-proof vertical motor.

C. Control by automatic jockey pump controller with across the line starter to start pump on 
pressure drop in system. Fire pump starts automatically on further pressure drop or on 
jockey pump failure.

2.6 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Refer to fire pump schedule on drawings.

B. Disconnect Switch: Factory mount in control panel.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer’s instructions.

B. Install fire pump system in accordance with NFPA 20.

C. Provide access space around pumps for service.  Provide no less than minimum as 
recommended by manufacturer.

D. Install fire suppression piping in accordance with Section 210500.  Decrease from line 
size with long radius reducing elbows or reducers.  Support piping adjacent to pump such 
that no weight is carried on pump casings. For base mounted pumps, provide supports 
under elbows on pump suction and discharge.

E. Provide drains for bases and seals, piped to and discharging into floor drains.

F. Install pump on vibration isolators. Refer to Section 210548.

G. Connect to electrical service. Refer to Section 260503.

H. Lubricate pumps before start-up.

I. Check, align, and certify base mounted pumps by qualified millwright prior to start-up.

J. The fire pump shall be hydrostatically tested to twice the working pressure, but in no 
case, less than 250 psig.
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K. The fire pump shall be given a complete factory performance test and characteristics 
curves prepared from the test results shall be furnished.

L. Provide Fire Pump remote annunciator, locate at main entrance to building or adjacent to 
fire alarm control panel or as directed by the local authority having jurisdiction.

M. Provide full size bypass with check valve and OS&Y gate valve on fire pump suction 
side to fire pump discharge side.

3.2 FIELD QUALITY CONTROL

A. Division 01 - Execution and Closeout Requirements: Field inspecting, testing, adjusting, 
and balancing.

B. Perform flow test on entire system in accordance with NFPA 20.

C. Schedule test to be witnessed by Fire Marshall, authority having jurisdiction, Owner's 
insurance underwriter, Architect/Engineer, Pump Manufacturer Representative.

3.3 DEMONSTRATION AND TRAINING

A. Demonstrate automatic operation of system including verification of pressure switch set 
points.

END OF SECTION 213000
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SECTION 220400 - GENERAL CONDITIONS FOR PLUMBING TRADES

PART 1 GENERAL

1.1 GENERAL PROVISIONS – FILED SUB-BID REQUIRED

A. Work of this Section requires Filed Sub-Bids and is governed by the provisions of the 
Massachusetts General Laws (MGL), Public Bidding Law Chapter 149, Sections 44A 
to 44J inclusive; and applicable Section of the MGL, Public Contract Law Chapter 30 
as amended.

1.2 RELATED REQUIREMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

B. This section applies to certain sections of Division 26, "Electrical," and this section 
applies to all sections of Division 22, "Plumbing" of this project specification unless 
specified otherwise in the individual sections.

C. The Drawings of other trades (Architectural, Food Service, Structural, Landscape, 
Civil, Mechanical, Fire Protection and Electrical) shall be examined for coordination 
and familiarity of work with other Contractors. Any duplication or omission of 
provisions in this project should be brought to the attention of the Owners prior to 
Bidding.

1.3 DESCRIPTION

A. The General Conditions and Supplementary General Conditions are a part of this 
Division and are to be considered a part of this Contract.

B. Where items of the General Conditions and Supplementary General Conditions are 
repeated in other Sections of the Specifications, it is merely intended to qualify or to 
call particular attention to them.  It is not intended that any other parts of the General 
Conditions and Supplementary General Conditions shall be assumed to be omitted if 
not repeated therein.  This Section applies equally and specifically to all Contractors 
supplying labor and/or equipment and/or materials as required under each Section of 
this Division.  Where conflicts exist between the drawings and the specifications or 
between this section of the specifications and other sections, the more stringent or 
higher cost option shall apply.
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1.4 INTENT

A. It is the intent of the Specifications and Drawings to call for finished work, tested and 
ready for operation. Provide all parts necessary for the intended use, fully complete 
and operational, and installed in professional manner in accordance with the design 
intent.

B. Any apparatus, appliance, material or work not shown on drawings but mentioned in 
the specifications, or vice versa, or any incidental accessories necessary to make the 
work complete and ready for operation as determined by good trade practice even if 
not particularly specified, shall be furnished, delivered and installed under their 
respective Divisions without any additional expense to the Owner.

C. Minor details not usually shown or specified but necessary for proper installation and 
operation shall be included in the work as though they were hereinafter shown or 
specified.

D. Work under each Section shall include giving written notice to the Owner and 
Engineer of any materials or apparatus believed inadequate or unsuitable; in violation 
of laws, ordinances, rules or regulations of authorities having jurisdiction; and any 
necessary items of work omitted.  In the absence of such written notice, it is mutually 
agreed that work under each Section includes the cost of all required items for the 
accepted, satisfactory functioning of the entire system without extra compensation.

1.5 DEFINITIONS

A. “Approved equal” also known as “alternative” mean any product which in the 
opinion of the Engineer is equal in quality, arrangement, appearance, and 
performance to the product specified. 

B. No Exceptions Taken – reviewed and determined to be in general conformance with 
contract documents.

C. Directed:  Terms such as "directed," "requested," "authorized," "selected," 
"approved," "required," and "permitted" mean "directed by the Engineer," "requested 
by the Engineer," and similar phrases. 

D. “Finished” refers to all rooms and areas to be specified to receive architectural 
treatment as indicated on the drawings.  All rooms and areas not covered, including 
underground tunnels and areas above ceilings shall be considered not finished, unless 
otherwise noted.
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E. “Furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, 
ready to be installed including where appropriate all necessary interim storage and 
protection.

F. Indicated:  The term "indicated" refers to graphic representations, notes, or schedules 
on the Drawings, other paragraphs or schedules in the Specifications, and similar 
requirements in the Contract Documents.  Where terms such as "shown," "noted," 
"scheduled," and "specified" are used, it is to help the reader locate the reference; no 
limitation on location is intended.

G. “Install” shall mean set in place complete with all mounting facilities and 
connections as necessary ready for normal use or service.

H. "Lead Free" shall mean not more than .25% in the wetted surface area.

I. No Exceptions Taken – reviewed and determined to be in general conformance with 
contract documents.

J. “Product” shall mean any item of equipment, material, fixture, apparatus, appliance 
or accessory installed under this Division.

K. “Provide” shall mean furnish (or supply) and install as necessary.

L. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful 
orders issued by authorities having jurisdiction, as well as rules, conventions, and 
agreements within the construction industry that control performance of the Work.

M. Remove:  The term “remove” means “to disconnect from its present position, remove 
from the premises and to dispose of in a legal manner.”

N. Special Warranties:  The term “Special Warranties” are written warranties required 
by or incorporated in the Contract Documents, either to extend time limits provided 
by standard warranties or to provide greater rights for the Owner.

O. Standard Product Warranties: The term “Standard Product Warranties” are preprinted 
written warranties published by individual manufacturers for particular products and 
are specifically endorsed by the manufacturer to the Owner.

P. “Subcontractor” means specifically the subcontractor working under this Division.  
Other Contractors are specifically designated “Plumbing Subcontractor”, “General 
Contractor” and so on.  Note: Take care to ascertain limits of responsibility for 
connecting equipment which requires connections by two or more trades.
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Q. Substitutions:  Requests for changes in products, materials, equipment, and methods 
of construction proposed by the Contractor are considered requests for 
"substitutions."

R. “Wiring” shall mean cable assembly, raceway, conductors, fittings and any other 
necessary accessories to make a complete wiring system.  

1.6 CONTRACT DOCUMENTS

A. The two dimensional drawings govern the construction.  They show the design intent 
and are part of the Contract Documents.  BIM models are not part of contract 
documents.  They are developed for convenience only.

B. Drawings are diagrammatic and indicate the general arrangement of systems and 
work included in the Contract.  Consult the Architectural Drawings and Details for 
exact location of fixtures and equipment; where same are not definitely located, 
obtain this information from the Architect.  (Do not scale the drawings)

C. Work under each Section shall closely follow Drawings in layout of work; check 
Drawings of other Divisions to verify spaces in which work will be installed.  
Maintain maximum headroom; where space conditions appear inadequate, Owner 
and Engineer shall be notified before proceeding with installations.

D. The Owner may, without extra charge, make reasonable modifications in the layout 
as needed to prevent conflict with work of other trades and/or for proper execution of 
the work.

1.7 DISCREPANCIES IN DOCUMENTS

A. Where variances occur between the Drawings and Specifications or within either of 
the Documents, the item or arrangement of better quality, shall be included in the 
Contract price.  The Owner and Engineer shall decide on the item and the manner in 
which the work shall be installed.

B. Where Drawings or Specifications conflict or are unclear, submit clarification request 
in writing before Award of Contract.  Otherwise, Architect's interpretation of 
Contract Documents shall be final, and no additional compensation shall be permitted 
due to discrepancies or un-clarities thus resolved.

C. Where Drawings or Specifications do not coincide with manufacturers' 
recommendations or with applicable codes and standards, submit clarification request 
in form of an RFI before installation.  Otherwise, make changes in installed work 
required for compliance with manufacturer instructions or codes and standards within 
Contract Price.
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D. Where insufficient information exists in the documents to precisely describe a certain 
component or subsystem, or the routing of a component or its coordination with other 
building elements, where notification required by Paragraph (B) above has not been 
submitted, provide the specific component or subsystem with all parts necessary for 
the intended use, fully complete and operational, and installed in professional manner 
either concealed or exposed in accordance with the design intent.

E. Where discrepancies exist between the mechanical, plumbing, fire protection, and 
electrical drawings in regards to what trade owns disconnects or starters, the 
discrepancy shall be brought to the Architect’s attention in accordance with 
paragraph (B) above.  If the scope is not resolved prior to the Award of Contract, 
Division 26 shall provide such items.

1.8 SURVEYS AND MEASUREMENTS

A. Before submitting the Bid, the Contractors shall visit the site and become thoroughly 
familiar with all existing conditions under which work will be installed.  This 
Contract includes all modifications of existing systems required for the installation of 
new equipment.  This Contract includes all necessary offsets, transitions and 
modifications required to install all new equipment in existing spaces.  All new and 
existing equipment and systems shall be fully operational under this Contract before 
the job is considered complete.  The Contractors shall be held responsible for any 
assumptions made, any omissions or errors made as a result of their failure to become 
fully familiar with the existing conditions at the site and the Contract Documents.

B. The Contractor shall base all measurements, both horizontal and vertical, from 
established bench marks.  All work shall agree with these established lines and levels.  
Verify all measurements at the site and check the correctness of same as related to the 
work.

C. Should the Contractor discover any discrepancies between actual measurements and 
those indicated which prevent following good practice or which interfere with the 
intent of the Drawings and Specifications, the Engineer will be notified and work will 
not proceed until instructions from the Engineer are received.

1.9 CODES AND STANDARDS

A. Reference Standard Compliance
1. Where equipment or materials are specified to conform to industry and 

technical society reference standards of the organizations such as American 
National Standards Institute (ANSI), American Society for Testing and 
Materials (ASTM), National Electrical Manufacturers Association (NEMA), 
and Underwriters Laboratories Inc. (UL), submit 
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proof of such compliance.  The label or listing by the specified organization 
will be acceptable evidence of compliance.

2. Independent Testing Organization Certificate:  In lieu of the label or listing 
indicated above, submit a certificate from an independent testing 
organization, competent to perform testing, and approved by the Engineer.  
The certificate shall state that the item has been tested in accordance with the 
specified organization's test methods and that the item complies with the 
specified organization's reference standard.

B. Wherever Codes and/ or standards are mentioned in these specifications, the latest 
applicable edition or revision of the local building or life safety code shall be 
followed.

C. The following Standards shall be used where referenced by the following 
abbreviations:
ACGIH American Conference of Governmental Industrial Hygienists

AGA American Gas Association

AIA American Institute of Architects

ANSI American National Standards Institute

API American Petroleum Institute

ASHRAE American Society of Heating, Refrigerating and Air Conditioning 
Engineers

ASME American Society of Mechanical Engineers

ASPE American Society of Plumbing Engineers

ASSE American Society of Sanitary Engineers

ASTM American Society of Testing and Materials

AWS American Welding Society

AWWA American Water Works Association

CGA Compressed Gas Association

CSA Canadian Standards Association
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CISPI Cast Iron Soil Pipe Institute

EJMA Expansion Joint Manufacturing Association

EPA Environmental Protection Agency

FM Factory Mutual

FSSC Federal Specification

HIS Hydraulic Institute Standards

IEEE Institute of Electrical and Electronics Engineers

IRI Industrial Risk Insurers

ISO Insurance Services Office

MCAA Mechanical Contractors Association of America

NBS National Bureau of Standards

NEBB National Environmental Balancing Bureau

NEMA National Electrical Manufacturers Association

NFPA National Fire Protection Association

NOFI National Oil Fuel Institute

NSC National Safety Council

NSF National Sanitation Foundation

OSHA Occupational Safety and Health Administration

PDI Plumbing and Drainage Institute

SBI Steel Boiler Industry (Division of Hydronics Institute)

SDWA Safe Drinking Water Act

SMACNA Sheet Metal and Air Conditioning Contractors National Association
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STI Steel Tank Institute

UL Underwriters’ Laboratories

D. All materials furnished and all work installed shall comply with the rules and 
recommendations of the NFPA, the requirements of the local utility companies, the 
recommendations of the fire insurance rating organization having jurisdiction and the 
requirements of all Governmental departments having jurisdiction.

E. The Contractor shall include in the work, without extra cost to the Owner, any labor, 
materials, services, apparatus and Drawings in order to comply with all applicable 
laws, ordinances, rules and regulations, whether shown on Drawings and/or specified 
or not.

1.10 PERMITS AND FEES

A. The Contractor shall give all necessary notices, obtain all permits; and pay all 
Government and State sales taxes and fees where applicable, and other costs, 
including utility connections or extensions in connection with the work, file all 
necessary Drawings, prepare all documents and obtain all necessary approvals of all 
Governmental and State departments having jurisdiction, obtain all required 
certificates of inspection for his work, and deliver a copy to the Owner and Engineer 
before request for acceptance and final payment for the work.

1.11 EQUIPMENT EQUIVALENTS AND SUBSTITUTIONS

A. Certain manufacturers of material, apparatus or appliances are indicated in the 
drawings and specifications for this project.  These items have been used as the basis 
of design, and as a convenience in fixing the minimum standard of quality, finish and 
design that is required.  If the Contractors uses an “approved equal” alternative to the 
basis of design, and if the features of that alternative have an impact on other 
components of the Project, the Contractor shall include the necessary adjustments in 
those components, whether for architectural, structural, mechanical, electrical, fire 
protection, or any other elements, plus any adjustments for difference in 
performance.  

B. Where no specific make of material, apparatus or appliance is mentioned, any first-
class product made by a reputable manufacturer may be submitted for Architect and 
Engineer review.

C. Where the Contractor proposes to use an item that is different from the basis of 
design in the Drawings and specifications, and that will require the redesign of the 
structure, partitions, foundations, piping, wiring or any other component of the 
mechanical, electrical, or architectural layout, the Contractor shall provide the 
necessary redesign of those components.
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D. Where the Contractor proposes to deviate (provide an equivalent or request for 
substitution) from the basis of design scheduled equipment or materials as hereinafter 
specified or shown on the drawings, they are required to submit a requested for 
substitution in writing. The Contractor shall state in their request whether it is a 
substitution, equivalent or a non-approved equivalent to that specified and the 
amount of credit or extra cost involved.  A copy of said request shall be included in 
the Base Bid with manufacturer’s equipment cuts.  The Base Bid shall be based on 
using the materials and equipment as specified with no exceptions.

E. If an alternative or substitute item results in a difference in quantity and arrangement 
of structure, piping, ductwork, valves, pumps, insulation, wiring, conduit, and 
equipment from that specified or indicated on the Drawings, the Contractor shall 
furnish and install any such additional equipment required by the system, at no 
additional cost to the Owner including any costs added to other trades due to the 
equivalent change from the basis of design detailed in the drawings or included 
within the specifications.

F. Equipment, material or devices submitted for review as a “substitution” shall meet 
the following requirements:
1. Substitution Request Submittal: Requests for substitution will be considered 

if received in writing 14 days before the bid date. Requests received later than 
14 days before the bid date may be considered or rejected at the discretion of 
the Engineer/Owner.  Once the Contractor submits a complete request for 
substitution as determined by the engineer, the engineer reserves the right to 
request the time necessary to evaluate the request for substitution and review 
it with the Owner.

2. Identify the product, or the fabrication or installation method to be replaced in 
each request. Include related Specification Section and Drawing numbers. 
Provide complete documentation showing compliance with the requirements 
for substitutions, and the following information, as appropriate:
a. Product Data, including Drawings and descriptions of products, 

fabrication and installation procedures.
b. Samples, where applicable or requested.
c. A detailed comparison of significant qualities of the proposed 

substitution with those of the Work specified. Significant qualities 
may include elements such as size, weight, durability, performance 
and visual effect.

d. Coordination information, including a list of changes or modifications 
needed to other parts of the Work and to construction performed by 
the Owner and separate Contractors that will become necessary to 
accommodate the proposed substitution.

e. A statement indicating the substitution's effect on the Contractor's 
Construction Schedule compared to the schedule without approval 
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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. Certification by the Contractor that the substitution proposed is equal-
to or better in every significant respect to that required by the 
Contract Documents, and that it will perform adequately in the 
application indicated. Include 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.

h. Engineer's Action: Within one week of receipt of the request for 
substitution, the Engineer will notify the Contractor of acceptance or 
rejection of the proposed substitution. If a decision on use of a 
proposed substitute cannot be made or obtained within the time 
allocated, use the product specified by name. Acceptance of a product 
substitution will be in the form of an Addendum.

i. Other Conditions: The Contractor's substitution request will be 
received and considered by the Engineer when one or more of the 
following conditions are satisfied, as determined by the Engineer; 
otherwise requests will be returned without action except to record 
noncompliance with these requirements.
1) The request is directly related to an "or equal" clause or 

similar language in the Contract Documents.
2) The specified product or method of construction cannot be 

provided within the Contract Time. The request will not be 
considered if the product or method cannot be provided as a 
result of failure to pursue the Work promptly or coordinate 
activities properly.

3) A substantial advantage is offered the Owner, in terms of cost, 
time, energy conservation or other considerations of merit, 
after deducting offsetting responsibilities the Owner may be 
required to bear. Additional responsibilities for the Owner 
may include additional compensation to the Engineer for 
redesign and evaluation services, increased cost of other 
construction by the Owner or separate Contractors, and 
similar considerations.

1.12 SUBMITTAL PROCEDURES

A. Provide Submittals in accordance with the requirements of Division 01 and as 
indicated in the following.
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B. Coordination:  Coordinate preparation and processing of submittals with performance 
of construction activities.  Transmit each submittal sufficiently in advance of 
performance of related construction activities to avoid delay.
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 elements of 

the Work so processing will not be delayed by the need to review submittals 
concurrently for coordination.  The Engineer reserves the right to withhold 
action on a submittal requiring coordination with other submittals until 
related submittals are received.

C. Processing:  Allow sufficient review time so that installation will not be delayed as a 
result of the time required to process submittals, including time for resubmittals.
1. Allow ten business days for initial review.  Allow additional time if 

processing must be delayed to permit coordination with subsequent 
submittals. The Engineer will promptly advise the Contractor when a 
submittal being processed must be delayed for coordination.

2. If an intermediate submittal is necessary, process the same as the initial 
submittal.

3. Allow ten business days for reprocessing each submittal.
4. No extension of Contract Time will be authorized because of failure to 

transmit submittals to the Engineer sufficiently in advance of the Work to 
permit processing.

D. Submittal Preparation:  Place a permanent label or title block on each submittal for 
identification.  Indicate the name of the entity that prepared each submittal on the 
label or title block.  Submittals shall be arranged in order of specification sections.
1. Include the following information on the 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. Number, title and paragraph of appropriate Specification Section.
i. Drawing number and detail references, as appropriate.

E. Submittal Transmittal:  Package each submittal appropriately for transmittal and 
handling.  Transmit each submittal from Contractor to Engineer using a transmittal 
form.  Submittals received from sources other than the Contractor will be returned 
without action.  On the transmittal, record relevant information and 
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requests for data.  On the form, or separate sheet, record deviations from Contract 
Document requirements, including minor variations and limitations.  Include 
Contractor's certification that information complies with Contract Document 
requirements.

F. Except for submittals for record, information or similar purposes, the Engineer will 
review each submittal, mark to indicate action taken, and return promptly.  
Compliance with specified characteristics is the Contractor's responsibility.

G. Action Stamp:  The Engineer will stamp each submittal with a uniform, self-
explanatory action stamp.  The stamp will be appropriately marked, to indicate the 
action taken.

1.13 SHOP DRAWINGS

A. Submit neatly prepared information, drawn to accurate scale.  Highlight, encircle, or 
otherwise indicate deviations from the Contract Documents.  Do not reproduce 
Contract Documents or copy standard information as the basis of Shop Drawings.  
Standard information prepared without specific reference to the Project is not 
considered Shop Drawings.

B. The Contractor shall submit for review detailed shop drawings of all equipment and 
material specified in each section and coordinated plumbing layouts.  No material or 
equipment may be delivered to the job site or installed until the Contractor has 
received shop drawings for the particular material or equipment which have been 
properly reviewed.  Shop drawings shall be submitted within 60 days after award of 
Contract before any material or equipment is purchased.  The Contractor shall submit 
for review all shop drawings to be incorporated in the Plumbing Contract.

C. Provide shop drawings for all devices specified under equipment specifications for all 
systems.  Shop drawings shall include manufacturers’ names, catalog numbers, cuts, 
diagrams, dimensions, identification of products and materials included, compliance 
with specified standards, notation of coordination requirements, notation of 
dimensions established by field measurement and other such descriptive data as may 
be required to identify and accept the equipment.  A complete list in each category 
(example: all fixtures), of all shop drawings, performance cuts, material lists, etc., 
shall be submitted to the Engineer at one time.  No consideration will be given to a 
partial shop drawing submittal.

D. When a submittal could involve more than one trade, e.g., valves, piping, etc., the 
submitted shall be separated by traded involved, ie. HVAC, plumbing, fire 
protection, etc.
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E. Where multiple quantities or types of equipment are being submitted, provide a cover 
sheet (with a list of contents) on the submittal identifying the equipment or material 
being submitted.

F. The Contractor shall furnish all necessary templates, patterns, etc., for installation 
work and for the purpose of making adjoining work conform; furnish setting plans 
and shop details to other trades as required.

G. “No Exception Taken” rendered on shop drawings shall not be considered as a 
guarantee of measurements or building conditions.  Where drawings are reviewed, 
review does not mean that drawings have been checked in detail; said approval does 
not in any way relieve the Contractor from his responsibility or necessity of 
furnishing material or performing work as required by the Contract Drawings and 
Specifications.  Verify available space prior to submitting shop drawings.  Review of 
shop drawings shall not apply to quantity of material.

H. After shop drawings have been reviewed, with no exceptions taken, no further 
changes will be allowed without the written consent of the Engineer.

I. Shop drawing submittal sheets which may show items that are not being furnished 
shall have those items crossed off to clearly indicate which items will be furnished.

J. Bidders shall not rely on any verbal clarification of the Drawings and/or 
Specifications.  Any questions shall be referred to the Engineer in writing at least five 
(5) working days prior to bidding to allow for issuance of an Addendum.

K. Do not use Shop Drawings without an appropriate final stamp indicating action taken 
in connection with construction.

L. All submittals shall be made in electronic PDF format with searchable OCR (Optical 
Character Recognition) format. This excludes scanned and faxed materials.

1.14 COORDINATION DRAWINGS AND BIM MODEL

A. Coordination drawings are required for all fire protection, plumbing, mechanical and 
electrical trades. The content and procedures described in Division 01 shall be 
followed, with the additional requirements specifically for the plumbing and 
electrical trades as described in this Section.  If a BIM model is not used on this 
project, the below requirements shall be accomplished in CAD.

B. Prepare coordination drawings in accordance with Division 01 to a minimum scale of 
1/4"=1'-0" detailing major elements, components, and systems of mechanical 
equipment and materials in relationship with other systems, installations, and 
building components.  Indicate locations where space is limited 
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for installation and access and where sequencing and coordination of installations are 
of importance to the efficient flow of the Work, including (but not necessarily limited 
to) the following:
1. The Contractor shall indicate the proposed locations of piping, conduit, 

ductwork, equipment, and materials.  Include the following:
a. Clearances for servicing and maintaining equipment, including tube 

removal, filter removal, and space for equipment disassembly 
required for periodic maintenance.

b. Equipment connections and support details.
c. Exterior wall and foundation penetrations.
d. Fire-rated wall and floor penetrations.
e. Sizes and locations of required concrete pads and bases.

C. Indicate scheduling, sequencing, movement, and positioning of large equipment into 
the building during construction.

D. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, 
and ceilings and their relationship to other penetrations and installations.

E. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and 
inlets, light fixtures, communication systems components, sprinklers, and other 
ceiling-mounted items.

F. The Contractor and each subcontractor shall sign and date each coordination drawing 
prior to submission.

G. Work shall not be performed until coordination drawings have been approved by the 
architect and engineer.

H. Electronic copies of the MEP floor plans and/or BIM model are available to use as a 
basis for preparing coordination drawings and can be provided by the Engineer.  If 
the Contractor elects to obtain the Engineers electronic files an Electronic Drawing 
File Release Form must be submitted.  This form must be signed by the Contractor, 
Owner, and Architect.  Upon receipt of a signed copy of the Electronic Drawing File 
Release Form, the Engineer will provide copies of the electronic files for the 
Contractor’s use.  A copy of the Electronic Drawing File Release Form is appended 
to the end of this specification section

I. Review by Engineer of coordination drawings is limited to confirming that 
requirements for coordination and preparation of plans have been complied with by 
the Contractor and shall not diminish responsibility under this Contract for final 
coordination of installation and maintenance clearances of all systems and equipment 
with Architectural, Structural, Mechanical, Electrical and other related work.
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1.15 COORDINATION WITH OTHER DIVISIONS

A. All work shall be carried out in conjunction with other trades and full cooperation 
shall be given in order that all work may proceed with a minimum of delay and 
interference.  Particular emphasis is placed on timely installation of major apparatus 
and furnishing other Contractors, especially the Contractor or Construction Manager, 
with information as to openings, chases, sleeves, bases, inserts, equipment locations, 
panels, etc., required by other trades.

B. The Contractors are required to examine all of the Project Drawings and mutually 
arrange work so as to avoid interference with the work of other trades.  In general, 
ductwork, HVAC piping, sprinkler piping and drainage lines take precedence over 
water, gas and electrical conduits.  The Engineer shall make final decisions regarding 
the arrangement of work which cannot be agreed upon by the Contractors.

C. Where the work of the Contractor will be installed in close proximity to or will 
interfere with work of other trades, the Contractors will cooperate in working out 
space conditions to make a satisfactory adjustment.

D. If the work under a Section is installed before coordinating with other Divisions or 
Sections or so as to cause interference with work of other Sections, the necessary 
changes to correct the condition shall be made by the Contractor causing the 
interference without extra charge to the Owner.

E. The two dimensional drawings are diagrammatic. They indicate general arrangements 
of mechanical systems and other work, and are intended to convey sufficient 
information for skilled contractors and tradespeople to furnish and install complete 
systems. They are not intended to be absolutely precise; they are not intended to 
specify or to show every offset, fitting, and component.  The purpose of the drawings 
is to indicate a systems concept, the main components of the systems, and the 
approximate geometrical relationships.  Based on the systems concept, the main 
components, and the approximate geometrical relationships, provide all other 
components and materials to make the systems fully complete, coordinated with 
other systems and the structure and space available, and operational. Similarly, the 
drawings do not show all offsets required for coordination nor do they show the exact 
routings and locations needed to coordinate with structure and other trades in order to 
avoid interferences and to meet ceiling heights and other Architectural requirements.  
Establish and provide offsets, changes in direction, and exact routings to coordinate 
all systems. Where conflicts or potential conflicts exist and engineering guidance is 
desired, submit a “Request for Information” (RFI).

F. Controls contractor shall coordinate and sequences of operation with all other trades 
as necessary to provide a complete and functioning system.
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1.16 QUALITY CONTROL

A. Service Support:  The equipment items shall be supported by service organizations 
which are reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis during the 
warranty period of the contract.

B. Modification of References:  In each of the publications referred to herein, consider 
the advisory provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.

C. The Contractor shall furnish the services of an experienced superintendent who shall 
be constantly in charge of the installation of the work together with all skilled 
tradespeople, fitters, metal workers, welders, helpers and laborers required to unload, 
transfer, erect, connect, adjust, start, operate and test each system.

D. Unless otherwise specifically indicated on the Drawings or Specifications, all 
equipment and materials shall be installed with the acceptance of the Engineer and in 
accordance with the recommendations of the manufacturer.  This includes the 
performance of such tests as the manufacturer recommends.

E. All labor for installation of plumbing systems shall be performed by experienced, 
skilled tradespeople under the supervision of a licensed journeyman foreman.  All 
work shall be of a quality consistent with good trade practice and shall be installed in 
a neat, professional manner. The Engineer reserves the right to reject any work 
which, in their opinion, has been installed in a substandard, dangerous or 
unserviceable manner.  The Contractor shall replace said work in a satisfactory 
manner at no extra cost to the Owner.

1.17 SHUTDOWNS

A. When installation of a new system requires the temporary shutdown of an existing 
operating system, the connection of the new system shall be performed at such time 
as designated by the Owner.

B. The Engineer and the Owner shall be notified in writing of the estimated duration of 
the shutdown period at least ten (10) days in advance of the date the work is to be 
performed.

C. Work shall be arranged for continuous performance whenever possible.  The 
Contractor shall provide all necessary labor, including overtime if required, to assure 
that existing operating services will be shut down only during the time actually 
required to make necessary connections.
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1.18 TEMPORARY UTILITIES

A. General:  Provide new materials and equipment; if acceptable to the Engineer, 
undamaged previously used materials in serviceable condition may be used.  Provide 
materials suitable for the use intended.

B. Conditions of Use:  Keep temporary services and facilities clean and neat in 
appearance.  Operate in a safe and efficient manner.  Take necessary fire prevention 
measures.  Do not overload facilities, or permit them to interfere with progress.  Do 
not allow hazardous dangerous or unsanitary conditions, or public nuisances to 
develop or persist on the site.

C. First Aid Supplies:  Comply with governing regulations.

D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire 
extinguishers for temporary offices and similar spaces.  In other locations provide 
hand-carried, portable, UL-rated, class "ABC" dry chemical extinguishers, or a 
combination of extinguishers of NFPA recommended classes for the exposures.

E. Utilities:  Engage the appropriate local utility company to install temporary service or 
connect to existing service.  Where the company provides only part of the service, 
provide the remainder with matching, compatible materials and equipment; comply 
with the company's recommendations.
1. Use Charges:  Cost or use charges for temporary facilities are not chargeable 

to the Owner or Engineer, and will not be accepted as a basis of claims for a 
Change Order.

F. Water Service:  Install water service and distribution piping of sizes and pressures 
adequate for construction until permanent water service is in use.

G. Environmental Protection:  Provide protection, operate temporary facilities and 
conduct construction in ways and by methods that comply with environmental 
regulations, and minimize the possibility that air, waterways and subsoil might be 
contaminated or polluted, or that other undesirable effects might result.  Avoid use of 
tools and equipment which produce harmful noise.  Restrict use of noise making 
tools and equipment to hours that will minimize complaints from persons or firms 
near the site.

H. Termination and Removal:  Unless the Engineer requires that it be maintained longer, 
remove each temporary facility when the need has ended, or when replaced by 
authorized use of a permanent facility, or no later than Substantial Completion.  
Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with the temporary facility.  Repair damaged Work, 
clean exposed surfaces and replace construction that cannot be satisfactorily repaired.  
Materials and facilities that constitute temporary facilities 
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are property of the Contractor. The Owner reserves the right to take possession of 
Project identification signs.

1.19 EQUIPMENT ACCESS

A. Appliances, controls devices, valves and accessories that utilize energy shall be 
accessible for inspection, service, repair and replacement without disabling the 
function of a fire-resistance-rated assembly or removing permanent construction, 
other appliances, venting systems or any other piping not connected to the appliance 
being inspected, serviced, repaired or replaced. A level working space not less than 
30 inches deep and 30 inches wide shall be provided in front of the control side to 
service an appliance.

1.20 PROJECT PHASING

A. Work under each Section shall include all necessary temporary connections, 
equipment, piping, heating, temperature control work, fire stopping, water heaters, 
labor, and material as necessary to accommodate the phasing of Construction as 
developed by the General Contractor or Construction Manager and approved by the 
Owner. All existing systems that pass-thru an area of the building shall remain 
operational during all phases of construction. No extra compensation shall be granted 
the Contractor for work required to maintain existing systems operational or to 
accommodate the construction phasing of the project.

1.21 PROTECTION OF MATERIALS AND EQUIPMENT

A. Work under each Section shall include protecting the work and material of all other 
Sections from damage by work or tradespeople and shall include making good all 
damage thus caused.

B. The Contractor shall be responsible for work and equipment until the facility has 
been accepted by the Owner.  Protect work against theft, injury or damage and 
carefully store material and equipment received on site which is not immediately 
installed.  Close open ends of work with temporary covers or plugs during 
construction to prevent entry of foreign material.

C. Work under each Section includes receiving, unloading, uncrating, storing, 
protecting, setting in place and completely connecting equipment supplied under each 
Section.  Work under each Section shall also include exercising special care in 
handling and protecting equipment and fixtures, and shall include the cost of 
replacing any of the equipment and fixtures which are missing or damaged.

D. Equipment and material stored on the job site shall be protected from the weather, 
vehicles, dirt and/or damage by tradespeople or machinery.  Insure that all 
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electrical or absorbent equipment or material is protected from moisture during 
storage.

1.22 ADJUSTING AND TESTING

A. After all the equipment and accessories to be furnished are in place, they shall be put 
in final adjustment and subjected to such operating tests so as to assure the Engineer 
that they are in proper adjustment and in satisfactory, permanent operating condition.

B. Where requested by the Engineer, a factory-trained service representative shall 
inspect the installation and assist in the initial startup and adjustment to the 
equipment.  The period of these services shall be for such time as necessary to secure 
proper installation and adjustments.  After the equipment is placed in permanent 
operation, the service representative shall supervise the initial operation of the 
equipment and instruct personnel responsible for operation and maintenance of the 
equipment.  The service representative shall notify the Contractor in writing that the 
equipment was installed according to manufacturer’s recommendations and is 
operating as intended by the manufacturer.

1.23 CLEANING

A. The Contractor shall thoroughly clean and flush all piping and equipment of all 
foreign substances, oils, burrs, solder, flux, etc., inside and out before being placed in 
operation.

B. If any part of a system should be stopped or damaged by any foreign matter after 
being placed in operation, the system shall be disconnected, cleaned and reconnected 
wherever necessary to locate and/or remove obstructions.  Any work damaged in the 
course of removing obstructions shall be repaired or replaced when the system is 
reconnected at no additional cost to the Owner.

C. During the course of construction, all pipes shall be capped in an acceptable manner 
to insure adequate protection against the entrance of foreign matter.

D. Upon completion of all work under the Contract, the Contractor shall remove from 
the premises all rubbish, debris and excess materials left over from his work.  Any oil 
or grease stains on floor areas caused by the Contractor shall be removed and floor 
areas left clean.

E. Complete the following cleaning operations before requesting inspection for 
Certification of Substantial Completion.
1. Remove labels that are not permanent labels.
2. Clean transparent materials, including mirrors and glass in doors and 

windows.  Remove glazing compound and other substances that are 
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noticeable vision-obscuring materials.  Replace chipped or broken glass and 
other damaged transparent materials.

3. Clean exposed exterior and interior hard-surfaced finishes to a dust-free 
condition, free of stains, films and similar foreign substances.  Restore 
reflective surfaces to their original reflective condition.  Leave concrete floors 
broom clean.  Vacuum carpeted surfaces.

4. Wipe surfaces of plumbing equipment.  Remove excess lubrication and other 
substances.  Clean plumbing fixtures to a sanitary condition.

F. Comply with regulations of authorities having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the 
Owner's property.  Do not discharge volatile, harmful or dangerous materials into 
drainage systems.  Remove and dispose of ALL waste materials, packaging material, 
skids etc. from the site and dispose of in a lawful manner in accordance with 
municipal, state and federal regulations.

G. Where extra materials of value remaining after completion of associated Work have 
become the Owner's property, arrange for disposition of these materials as directed.

1.24 OPERATING AND MAINTENANCE

A. Upon completion of all work and tests, the Contractor shall furnish the necessary 
skilled labor and helpers for operating his system and equipment for a period 
specified under each applicable Section of this Division.  During this period, he shall 
fully instruct the Owner or the Owner’s representative in the operation, adjustment 
and maintenance of all equipment furnished.  The Contractor shall give at least seven 
(7) days’ notice to the Owner and the Engineer in advance of this period.

B. The Contractor shall include the maintenance schedule for the principal items of 
equipment furnished under this Division.

C. The Contractor shall physically demonstrate procedures for all routine maintenance 
of all equipment furnished under each respective Section to assure accessibility to all 
devices.

D. An authorized manufacturer’s representative shall attest in writing that the equipment 
has been properly installed prior to startup of any major equipment.  The following 
equipment will require this inspection: pumps; controls, water heaters, compressors, 
boilers etc.  These letters shall be bound into the operating and maintenance books.

E. Refer to individual trade Sections for any other particular requirements related to 
operating instructions.
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F. Demonstration shall be recorded on USB Flash drive and turned over to the Owner. 
Video recording shall be done in a professional manner with quality video (1080p 
resolution) and clear audible sound.

1.25 OPERATING AND MAINTENANCE MANUALS

A. Prepare operating and maintenance manuals in accordance with the requirements of 
Division 01 and as follows. The Contractor shall prepare up to six (6) copies of a 
complete maintenance and operating instructions manual, bound in booklet form.  
Organize operating and maintenance data into suitable sets of manageable size.  Bind 
properly indexed data in individual heavy-duty 3-ring vinyl-covered binders, with 
pocket folders for folded sheet information and designation partitions with 
identification tabs.  Mark appropriate identification on front and spine of each binder.

B. Manual shall include the following:
1. Description of function, normal operating characteristics and limitations, 

performance curves, engineering data and tests, and complete nomenclature 
and commercial numbers of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and 
routine and normal operating instructions; regulation, control, stopping, 
shutdown, and emergency instructions; and summer and winter operating 
instructions.

3. Maintenance procedures for routine preventative maintenance and 
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting 
instructions.

4. Servicing and operating instructions including lubrication charts and 
schedules.

5. Emergency and safety instructions.
6. Spare parts list.
7. Copies of warranties.
8. Wiring diagrams.
9. Recommended "turn around" cycles.
10. Inspection procedures.
11. Approved Shop Drawings and Product Data.
12. Equipment Start-up Reports.
13. Balance reports.

C. Include in the manual, a tabulated equipment schedule for all equipment.  Schedule 
shall include pertinent data such as: make, model number, serial number, voltage, 
normal operating current, belt size, bearing number, etc.  Schedule shall include 
maintenance to be done and frequency.

D. Maintenance and instruction manuals shall be submitted to the Owner at the same 
time as the seven (7) day notice is given prior to the instruction period.
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1.26 ACCEPTANCES

A. The equipment, materials, quality, design and arrangement of all work installed under 
the Plumbing Sections shall be subject to the review of the Engineer.

B. Within 30 days after the awarding of a Contract, the Plumbing Contractor shall 
submit to the Engineer, for review, a list of manufacturers of equipment proposed for 
the work under the Plumbing Sections. The intent to use the exact manufacturers and 
models specified does not relieve the Contractor of the responsibility of submitting 
such a list.

C. If extensive or unacceptable delivery time is expected on a particular item of 
equipment specified, the Contractor shall notify the Owner and Engineer, in writing, 
within 30 days of award of the Contract.  In such instances, equipment substitutions 
may be made pending acceptance by the Engineer or the Owner’s representative.

D. Where any specific material, process or method of construction or manufactured 
article is specified by reference to the catalog number of a manufacturer, the 
Specifications are to be used as a guide and are not intended to take precedence over 
the basic duty and performance specified or noted on the Drawings.  In all cases, the 
Plumbing Contractor shall verify the duty specified with the specific characteristics 
of the equipment offered for review.  Equipment characteristics are to be used as 
mandatory requirements where the Contractor proposes to use an acceptable 
equivalent.

E. If material or equipment is installed before it is reviewed and/or approved, the 
Contractor shall be liable for its removal and replacement at no extra charge to the 
Owner if, in the opinion of the Engineer, the material or equipment does not meet the 
intent of, or standard of quality implied by, the Drawings and Specifications.

F. Failure on the part of the Engineer to reject shop drawings or to reject work in 
progress shall not be interpreted as acceptance of work not in conformance with the 
Drawings and/or Specifications.  Work not in conformance with the Drawings and/or 
Specifications shall be corrected whenever it is discovered.

1.27 RECORD DRAWINGS

A. General: Do not use record documents for construction purposes; protect from 
deterioration and loss in a secure, fire-resistive location; provide access to record 
documents for the Engineer's reference during normal working hours.

B. Maintain a clean, undamaged set of blue or black line white-prints of Contract 
Drawings and Shop Drawings.  Mark the set to show the actual installation where the 
installation varies substantially from the Work as originally shown.  Mark whichever 
drawing is most capable of showing conditions fully and accurately.  
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Give particular attention to concealed elements that would be difficult to measure and 
record at a later date.  Items to be indicated include but are not limited to:
1. Dimensional change
2. Revision to drawing detail
3. Location and depth of underground utility
4. Revision to pipe routing
5. Revision to electrical circuitry
6. Actual equipment location
7. Pipe size and routing
8. Location of concealed internal utility
9. Changes made by Change Order
10. Details not on original Contract Drawing
11. Information on concealed elements which would be difficult to identify or 

measure later

C. Mark record sets with red erasable pencil; use other colors to distinguish between 
variations in separate categories of the Work.

D. Mark new information that is important to the Owner, but was not shown on Contract 
Drawings or Shop Drawings.

E. Note related Change Order numbers where applicable.

F. Organize record drawing sheets into manageable sets, bind with durable paper cover 
sheets, and print suitable titles, dates and other identification on the cover of each set.

G. Final record documents shall be prepared in the latest electronic version and on USB 
Flash drive of all drawings and a clean set of reproducible paper copies shall be 
turned over to the Owner at the completion of the work.

1.28 WARRANTIES AND BONDS

A. The following general administrative and procedural requirements for warranties and 
bonds required by the Contract Documents, including manufacturers’ standard 
warranties on products and special warranties are to be included:
1. General close-out requirements included in Division 01.
2. Specific requirements for warranties for the Work and products and 

installation that are specified to be warranted, are included in the individual 
Sections of Divisions-02 through -50.

3. Certifications and other commitments and agreements for continuing services 
to Owner are specified elsewhere in the Contract Documents.

B. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product 
warranties do not relieve the Contractor of the warranty on the Work that 
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incorporates the products, nor does it relieve suppliers, manufacturers, and 
subcontractors required to countersign special warranties with the Contractor.

C. Separate Prime Contracts:  Each prime Contractor is responsible for warranties 
related to its own Contract.

1.29 WARRANTY REQUIREMENTS

A. Related Damages and Losses:  When correcting warranted Work that has failed, 
remove and replace other Work that has been damaged as a result of such failure or 
that must be removed and replaced to provide access for correction of warranted 
Work.

B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been 
corrected by replacement or rebuilding, reinstate the warranty by written 
endorsement.  The reinstated warranty shall be equal to the original warranty with an 
equitable adjustment for depreciation.

C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, 
replace or rebuild the Work to an acceptable condition complying with requirements 
of Contract Documents.  The Contractor is responsible for the cost of replacing or 
rebuilding defective Work regardless of whether the Owner has benefited from use of 
the Work through a portion of its anticipated useful service life.

D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied 
warranties, and shall not limit the duties, obligations, right and remedies otherwise 
available under the law, nor shall warranty periods be interpreted as limitations on 
time in which the Owner can enforce such other duties, obligations, rights, or 
remedies.

E. Rejection of Warranties:  The Owner reserves the right to reject warranties and to 
limit selections to products with warranties not in conflict with requirements of the 
Contract Documents.

F. The Owner reserves the right to refuse to accept Work for the Project where a special 
warranty, certification, or similar commitment is required on such Work or part of the 
Work, until evidence is presented that entities required to countersign such 
commitments are willing to do so.

G. Submit written warranties to the Engineer prior to the date certified for Substantial 
Completion.  If the Engineer's Certificate of Substantial Completion designates a 
commencement date for warranties other than the date of Substantial Completion for 
the Work, or a designated portion of the Work, submit written warranties upon 
request of the Engineer.
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H. When a designated portion of the Work is completed and occupied or used by the 
Owner, by separate agreement with the Contractor during the construction period, 
submit properly executed warranties to the Engineer within fifteen days of 
completion of that designated portion of the Work.

I. When a special warranty is required to be executed by the Contractor, or the 
Contractor and a subcontractor, supplier or manufacturer, prepare a written document 
that contains appropriate terms and identification, ready for execution by the required 
parties.  Submit a draft to the Owner through the Engineer for approval prior to final 
execution.
1. Refer to individual Sections of Divisions-02 through -50 for specific content 

requirements, and particular requirements for submittal of special warranties.

J. Form of Submittal:  At Final Completion compile two copies of each required 
warranty and bond properly executed by the Contractor, or by the Contractor, 
subcontractor, supplier, or manufacturer. Organize the warranty documents into an 
orderly sequence based on the table of contents of the Project Manual.

K. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl 
covered loose-leaf binders, thickness as necessary to accommodate contents, and 
sized to receive 8-1/2" by 11" paper.
1. Provide heavy paper dividers with celluloid covered tabs for each separate 

warranty.  Mark the tab to identify the product or installation.  Provide a 
typed description of the product or installation, including the name of the 
product, and the name, address and telephone number of the installer.

2. Identify each binder on the front and the spine with the typed or printed title 
"WARRANTIES AND BONDS," the Project title or name, and the name of 
the Contractor.

3. When operating and maintenance manuals are required for warranted 
construction, provide additional copies of each required warranty, as 
necessary, for inclusion in each required manual.

1.30 GUARANTEES

A. The Contractor shall guarantee all material and installation quality under these 
Specifications and the Contract for a period of one (1) year from the date of final 
acceptance by Owner.  During this guarantee period, all defects developing through 
faulty equipment, materials or installation quality shall be corrected or replaced 
immediately by this Contractor without expense to the Owner.  Such repairs or 
replacements shall be made to the Engineer's satisfaction.

B. Contractor shall provide name, address, and phone number of all contractors and 
subcontractors and associated equipment they provided.
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1.31 PROJECT CLOSE-OUT

A. Submit specific warranties, quality bonds, maintenance agreements, final 
certifications and similar documents in accordance with Division 01.

B. Deliver tools, spare parts, extra stock, and similar items.

C. Complete start-up testing of systems, including measuring and documenting all 
required startup checklist requirements documented in installation and maintenance 
instructions by the equipment manufacturer, and instruction of the Owner's operating 
and maintenance personnel. Discontinue or change over and remove temporary 
facilities from the site, along with construction tools, mock-ups, and similar elements.

D. Complete final clean up requirements, including touch-up painting. Touch-up and 
otherwise repair and restore marred exposed finishes.

E. Field Observation Procedures: On receipt of a request for an Engineers Field 
Observation, the Engineer will advise the Contractor of unfulfilled requirements.  
The Engineer will advise the Contractor of construction that must be completed or 
corrected before the certificate will be issued. Contractor shall submit written 
response to each corrective item including specific photos prior to final Engineering 
inspection.
1. The Engineer will repeat the Field Observation when requested and assured 

that the Work has been substantially completed.
2. Results of the completed list of unfulfilled items will form the basis of 

requirements for final acceptance.

END OF SECTION 220400
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Electronic Drawing File Release Form

DELIVERY OF ELECTRONIC FILES FOR:  
Project Name

In accepting and utilizing any drawings or other data on any form of electronic media generated and 
provided by the Design Professional, the Contractor covenants and agrees that all such drawings and 
data are instruments of service of the Design Professional, who shall be deemed the author of the 
drawings and data, and shall retain all common law, statutory law and other rights, including 
copyrights.

The Contractor further agrees not to use these drawings and data, in whole or in part, for any purpose 
or project other than the project which is the subject of this Agreement.  The Contractor agrees to 
waive all claims against the Design Professional resulting in any way from any unauthorized changes 
or reuse of the drawings and data for any other project by anyone other than the Design Professional.

In addition, the Contractor agrees, to the fullest extent permitted by law, to indemnify and hold the 
Design Professional harmless from any damage, liability or cost, including reasonable attorneys’ fees 
and costs of defense, arising from any changes made by anyone other than the Design Professional or 
from any reuse of the drawings and data without the prior written consent of the Design Professional.

Under no circumstances shall transfer of the drawings and other instruments of service on electronic 
media for use by the Client be deemed a sale by the Design Professional, and the Design Professional 
makes no warranties, either express or implied, of merchantability and fitness for any particular 
purpose.

___________________________________________ _______________________
Contractor’s Signature Date

___________________________________________
Company - Title

___________________________________________ _______________________
Architects’ Signature Date

___________________________________________
Firm - Title
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___________________________________________ _______________________
Owner’s Signature Date

___________________________________________
Company - Title
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SECTION 220410 - GENERAL CONDITIONS FOR PLUMBING DEMOLITION

PART 1 GENERAL

1.1 RELATED REQUIREMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

B. This section applies to certain sections of Division 26, "Electrical," and this section applies 
to all sections of Division 22, "Plumbing" of this project specification unless specified 
otherwise in the individual sections.

1.2 DESCRIPTION

A. The General Conditions and Supplementary General Conditions are a part of this Division 
and are to be considered a part of this Contract.

B. Where items of the General Conditions and Supplementary General Conditions are 
repeated in other Sections of the Specifications, it is merely intended to qualify or to call 
particular attention to them.  It is not intended that any other parts of the General Conditions 
and Supplementary General Conditions shall be assumed to be omitted if not repeated 
therein.  This Section applies equally and specifically to all Contractors supplying labor 
and/or equipment and/or materials as required under each Section of this Division.  Where 
conflicts exist between the drawings and the specifications or between this section of the 
specifications and other sections, the more stringent or higher cost option shall apply.

1.3 INTENT

A. It is the intent of specifications and drawings is to provide complete demolition of 
plumbing systems with exception of items specifically marked as existing to remain.  
Drawings are diagrammatic and do not show all pieces and parts to be demolished.  Unless 
otherwise noted all plumbing systems in building shall be demolished.

B. Any work not shown on drawings but mentioned in the specifications, or vice versa, or any 
incidental accessories necessary to make the work complete and perfect in all respects and 
ready for operation as determined by good trade practice even if not particularly specified, 
shall be furnished, delivered and installed under their respective Divisions without any 
additional expense to the Owner.

C. Minor details not usually shown or specified but necessary for proper demolition shall be 
included in the work as though they were hereinafter shown or specified.

D. Work under each Section shall include giving written notice to the Owner and Engineer of 
any materials or apparatus believed inadequate or unsuitable; in violation of laws, 
ordinances, rules or regulations of authorities having jurisdiction; and any necessary items 
of work omitted.  In the absence of such written notice, it is mutually agreed that work 
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under each Section includes the cost of all required items for the accepted, satisfactory 
functioning of the entire system without extra compensation.

1.4 DEFINITIONS

A. Directed:  Terms such as "directed," "requested," "authorized," "selected," "approved," 
"required," and "permitted" mean "directed by the Engineer," "requested by the Engineer," 
and similar phrases. 

B. “Finished” refers to all rooms and areas to be specified to receive architectural treatment 
as indicated on the drawings.  All rooms and areas not covered, including underground 
tunnels and areas above ceilings shall be considered not finished, unless otherwise noted.

C. “Furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, ready to 
be installed including where appropriate all necessary interim storage and protection.

D. Indicated:  The term "indicated" refers to graphic representations, notes, or schedules on 
the Drawings, other paragraphs or schedules in the Specifications, and similar requirements 
in the Contract Documents.  Where terms such as "shown," "noted," "scheduled," and 
"specified" are used, it is to help the reader locate the reference; no limitation on location 
is intended.

E. “Install” shall mean set in place complete with all mounting facilities and connections as 
necessary ready for normal use or service.

F. “Product” shall mean any item of equipment, material, fixture, apparatus, appliance or 
accessory installed under this Division.

G. “Provide” shall mean furnish (or supply) and install as necessary.

H. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful orders 
issued by authorities having jurisdiction, as well as rules, conventions, and agreements 
within the construction industry that control performance of the Work.

I. Remove:  The term “remove” means “to disconnect from its present position, remove from 
the premises and to dispose of in a legal manner.”

J. “Subcontractor” means specifically the subcontractor working under this Division.  Other 
Contractors are specifically designated “Plumbing Subcontractor”, “General Contractor” 
and so on.  Note: Take care to ascertain limits of responsibility for connecting equipment 
which requires connections by two or more trades.

K. “Wiring” shall mean cable assembly, raceway, conductors, fittings and any other necessary 
accessories to make a complete wiring system.  

1.5 DRAWINGS

A. Drawings are diagrammatic and indicate the general arrangement of systems and work 
included in the Contract.  Consult the Architectural Drawings and Details for exact location 
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of fixtures and equipment; where same are not definitely located, obtain this information 
from the Architect.  (Do not scale the drawings)

B. Where variances occur between the Drawings and Specifications or within either of the 
Documents, the item or arrangement of better quality, shall be included in the Contract 
price.  The Owner and Engineer shall decide on the item and the manner in which the work 
shall be installed.

1.6 CODES AND STANDARDS

A. The Following Codes and Standards listed below apply to all plumbing work.  Wherever 
Codes and/or Standards are mentioned in these Specifications, the latest applicable edition 
or revision shall be followed:
1. Applicable State Building Code
2. The International Building Code
3. The International Plumbing Code

B. The following Standards shall be used where referenced by the following abbreviations:
1. ACGIH - American Conference of Governmental Industrial Hygienists
2. AGA - American Gas Association
3. AIA - American Institute of Architects
4. ANSI - American National Standards Institute
5. API - American Petroleum Institute
6. ASME - American Society of Mechanical Engineers
7. ASPE - American Society of Plumbing Engineers
8. ASSE - American Society of Sanitary Engineers
9. ASTM - American Society of Testing and Materials
10. AWS - American Welding Society
11. AWWA - American Water Works Association
12. CGA - Compressed Gas Association
13. CSA - Canadian Standards Association
14. CISPI - Cast Iron Soil Pipe Institute
15. EJMA - Expansion Joint Manufacturing Association
16. EPA - Environmental Protection Agency
17. FM - Factory Mutual
18. HIS - Hydraulic Institute Standards
19. IRI - Industrial Risk Insurers
20. ISO - Insurance Services Office
21. NBS - National Bureau of Standards
22. NFPA - National Fire Protection Association
23. NOFI - National Oil Fuel Institute
24. NSC - National Safety Council
25. NSF - National Sanitation Foundation
26. OSHA - Occupational Safety and Health Administration
27. PDI - Plumbing and Drainage Institute
28. SMACNA - Sheet Metal and Air Conditioning Contractors National Association
29. STI - Steel Tank Institute
30. UL - Underwriters’ Laboratories
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C. The Contractor shall include in the work, without extra cost to the Owner, any labor, 
materials, services, apparatus and Drawings in order to comply with all applicable laws, 
ordinances, rules and regulations, whether shown on Drawings and/or specified or not.

1.7 PERMITS AND FEES

A. The Contractor shall give all necessary notices, obtain all permits; and pay all Government 
and State sales taxes and fees where applicable, and other costs, including utility 
connections or extensions in connection with the work, file all necessary Drawings, prepare 
all documents and obtain all necessary approvals of all Governmental and State 
departments having jurisdiction, obtain all required certificates of inspection for his work, 
and deliver a copy to the Owner and Engineer before request for acceptance and final 
payment for the work.

1.8 COORDINATION WITH OTHER DIVISIONS

A. All work shall be carried out in conjunction with other trades and full cooperation shall be 
given in order that all work may proceed with a minimum of delay and interference.  

B. The Contractors are required to examine all of the Project Drawings and mutually arrange 
work so as to avoid interference with the work of other trades.  The Engineer shall make 
final decisions regarding the arrangement of work which cannot be agreed upon by the 
Contractors.

1.9 SHUTDOWNS

A. When demolition requires the temporary shutdown of an existing operating system, the 
shutdown shall be performed at such time as designated by the Owner.

B. The Engineer and the Owner shall be notified in writing of the estimated duration of the 
shutdown period at least ten (10) days in advance of the date the work is to be performed.

C. Work shall be arranged for continuous performance whenever possible.  The Contractor 
shall provide all necessary labor, including overtime if required, to assure that existing 
operating services will be shut down only during the time actually required to make 
necessary connections.

1.10 TEMPORARY UTILITIES

A. General:  Provide new materials and equipment; if acceptable to the Engineer, undamaged 
previously used materials in serviceable condition may be used.  Provide materials suitable 
for the use intended.

B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  
Operate in a safe and efficient manner.  Take necessary fire prevention measures.  Do not 
overload facilities or permit them to interfere with progress.  Do not allow hazardous 
dangerous or unsanitary conditions, or public nuisances to develop or persist on the site.

C. First Aid Supplies:  Comply with governing regulations.
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D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers 
for temporary offices and similar spaces.  In other locations provide hand-carried, portable, 
UL-rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of 
NFPA recommended classes for the exposures.

E. Environmental Protection:  Provide protection, operate temporary facilities and conduct 
construction in ways and by methods that comply with environmental regulations, and 
minimize the possibility that air, waterways and subsoil might be contaminated or polluted, 
or that other undesirable effects might result.  Avoid use of tools and equipment which 
produce harmful noise.  Restrict use of noise making tools and equipment to hours that will 
minimize complaints from persons or firms near the site.

F. Termination and Removal:  Unless the Engineer requires that it be maintained longer, 
remove each temporary facility when the need has ended, or when replaced by authorized 
use of a permanent facility, or no later than Substantial Completion.  Complete or, if 
necessary, restore permanent construction that may have been delayed because of 
interference with the temporary facility.  Repair damaged Work, clean exposed surfaces 
and replace construction that cannot be satisfactorily repaired.  Materials and facilities that 
constitute temporary facilities are property of the Contractor. The Owner reserves the right 
to take possession of Project identification signs.

1.11 PROJECT PHASING

A. Work under each Section shall include all necessary temporary connections, equipment, 
piping, plumbing equipment and testing, fire stopping, connection of necessary plumbing 
equipment, labor, and material as necessary to accommodate the phasing of Construction 
as developed by the General Contractor or Construction Manager and approved by the 
Owner. All existing systems that pass-thru an area of the building or are required to be 
maintained in a phased fashion during construction shall remain operational during all 
phases of construction. No extra compensation shall be granted the Contractor for work 
required to maintain existing systems operational or to accommodate the construction 
phasing of the project.

1.12 PROTECTION OF MATERIALS AND EQUIPMENT

A. Work under each Section shall include protecting the work and material of all other 
Sections from damage by work or workmen and shall include making good all damage thus 
caused.

B. The Contractor shall be responsible for work until the facility has been accepted by the 
Owner.  Protect work against theft, injury or damage.  

1.13 CLEANING

A. Upon completion of all work under the Contract, the Contractor shall remove from the 
premises all rubbish, debris and excess materials left over from his work.  Any oil or grease 
stains on floor areas caused by the Contractor shall be removed and floor areas left clean.

B. Comply with regulations of authorities having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the 
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Owner's property.  Do not discharge volatile, harmful or dangerous materials into drainage 
systems.  Remove and dispose of ALL waste materials, packaging material, skids etc. from 
the site and dispose of in a lawful manner in accordance with municipal, state and federal 
regulations.

C. Where extra materials of value remaining after completion of associated Work have 
become the Owner's property, arrange for disposition of these materials as directed.

1.14 PROJECT CLOSE-OUT

A. Field Observation Procedures:  On receipt of a request for an Engineers Field Observation, 
the Engineer will advise the Contractor of unfulfilled requirements.  The Engineer will 
advise the Contractor of construction that must be completed or corrected before the 
certificate will be issued.
1. The Engineer will repeat the Field Observation when requested and assured that 

the Demolition Work has been substantially completed.
2. Results of the completed list of unfulfilled items will form the basis of 

requirements for final acceptance.

1.15 DEMOLITION

A. Demolition work shall be performed in a neat and orderly fashion.  After piping, 
equipment, etc., has been removed, neatly cap remaining piping.

B. Before submitting his Bid, the Contractor shall visit the site with Architectural and 
Plumbing Plans in hand and shall inspect all existing systems to determine the extent of 
demolition work involved.  Particular attention is drawn to the removal of existing walls 
or portions of existing walls.  In those areas, all exposed and concealed piping, equipment, 
etc., running across or through affected areas shall be removed as required.  Piping shall 
then be either capped, or, if required for the proper continuing operation of an existing 
system to remain, piping and ductwork shall be rerouted around the affected areas and 
reconnected as required.

C. In general, it shall be the responsibility of the Contractor to remove demolished equipment, 
piping, etc., from the site and properly dispose of it.  If the Owner shall so request, however, 
the Contractor shall turn over demolished equipment, etc., to the Owner for the Owner’s 
use.

D. Cut, remove and legally dispose of selected plumbing equipment, components, and 
materials as indicated, including but not limited to removal of plumbing piping, fixtures, 
and other plumbing items made obsolete by the new Work.

E. Buried Sanitary piping shall be demolished in areas where floor slab will be removed as 
part of demolition package.  In areas where existing floor slab is to remain sanitary drops 
shall be demolished to 4” below slab, capped and then buried.

F. Location of existing systems and equipment shown on the drawings is based on the best 
available information.  The Contractor shall verify dimensions and locations of existing 
systems and equipment in the field and adjust as necessary.
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G. Certain items of existing equipment and piping may be indicated for removal or relocation.  
Items noted for removal shall be disconnected and disposed of by the Contractor or turned 
over to the Owner if the Owner so requested.  If instructed to dispose of items, the 
Contractor shall remove the items from the premises and dispose of them in a safe, legal 
and responsible manner and location.  Items noted for relocation are intended for reuse in 
another location as designated on the Drawings.  It shall be the responsibility of the 
Contractor to remove the material from its present location, store the material in a safe 
place and reinstall the material in its new location.  Questions regarding the suitability of 
the material or equipment shall be brought to the attention of the Owner and Engineer in 
writing.

H. Demolition work shall be performed in accordance with SMACNA IAQ Guidelines for 
Occupied Buildings Under Construction.

1.16 SCAFFOLDING, RIGGING, HOISTING

A. The Contractor shall furnish all scaffolding, rigging, hoisting and services necessary for 
the demolition of any equipment under this Division.  Remove same from premises when 
no longer required.

1.17 TEMPORARY OPENINGS

A. The Contractor shall ascertain from an examination of the Drawings whether any special 
temporary openings in the building will be required for the removal of demolished items 
called for under this Division and shall notify the Owner or the Construction Manager 
accordingly.  In the event of failure of the Contractor to give sufficient notice in time to 
arrange for these openings during construction, the Contractor shall assume all costs of 
providing such openings thereafter.

PART 2 MATERIALS

Not used

PART 3 EXECUTION

Not used.

END OF SECTION 220401
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SECTION 220516 - EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Flexible pipe connectors.
2. Expansion joints.
3. Expansion compensators.
4. Pipe alignment guides.
5. Swivel joints.
6. Pipe anchors.

B. Related Sections:
1. Division 22 – Plumbing

1.2 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME B31.9 - Building Services Piping.
2. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing Qualifications.

B. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

1.3 DESIGN REQUIREMENTS

A. Provide design, details, work and equipment required for expansion and contraction of hot water and hot 
water return piping systems. Verify anchors, guides, and expansion joints provide and adequately protect 
system.

B. Provide structural work and equipment required for expansion and contraction of piping. Verify anchors, 
guides, and expansion joints provide and adequately protect system.

C. Expansion Compensation Design Criteria:
1. Installation Temperature: 50 degrees F.
2. Domestic Hot Water: 140 degrees F.
3. Domestic Hot Water Recirculation: 110 degrees F.
4. All other piping: 70 degrees F.
5. Safety Factor: 30 percent.

1.4 SUBMITTALS
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A. See Division 01 – General Requirements: Requirements for submittals.

B. Pipe Expansion Analysis, Design and Certification:
1. Provide pipe expansion and anchoring calculations for all domestic hot water and domestic hot 

water recirculation piping systems including connections to equipment, fixtures, appliances, and 
to the structure. Piping layouts and associated calculations must be stamped by a registered 
professional engineer, licensed in the state of the job location.

2. Analysis must indicate calculated dead loads, active expansion loads and capacity of materials 
utilized for connections to equipment, fixtures, appliances, and structure. Analysis must detail 
anchoring methods, bolt diameter, embedment and/or welded length. All expansion and anchoring 
devices shall be designed to accept the forces as calculated.

C. Shop Drawings: Indicate layout of piping systems, including flexible connectors, expansion joints, 
expansion compensators, loops, offsets and swing joints.

D. Product Data:
1. Flexible Pipe Connectors: Indicate maximum temperature and pressure rating, face-to-face length, 

live length, hose wall thickness, hose convolutions per foot and per assembly, fundamental 
frequency of assembly, braid structure, and total number of wires in braid.

2. Expansion Joints: Indicate maximum temperature and pressure rating, and maximum expansion 
compensation.

E. Manufacturer's Installation Instructions: Submit special procedures.

F. Welders’ Certificate: Include welders’ certification of compliance with ASME Section IX or AWS D1.1 as 
applicable

1.5 CLOSEOUT SUBMITTALS

A. See Division 01 – General Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of flexible pipe connectors, expansion joints, anchors, 
and guides.

C. Operation and Maintenance Data: Submit adjustment instructions.

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.9 code for installation of piping systems and ASME Section 
IX for welding materials and procedures.

B. All pre-manufactured expansion fittings and loops installed on the domestic water system shall meet the 
requirements of SDWA 1417.
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1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum 
three years of experience.

B. Installer: Company specializing in performing work of this section with minimum three years of experience.

C. Design expansion compensating system under direct supervision of professional engineer experienced in 
design of this work and licensed at project location.

1.8 PRE-INSTALLATION MEETINGS

A. See Division 01 – General Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.9 DELIVERY, STORAGE, AND HANDLING

A. See Division 01 – General Requirements: Product storage and handling requirements.

B. Accept expansion joints on site in factory packing with shipping bars and positioning devices intact. Inspect 
for damage.

C. Protect equipment from exposure by leaving factory coverings, pipe end protection, and packaging in place 
until installation.

1.10 WARRANTY

A. See Division 01 – General Requirements: Product warranties and product bonds.

B. Furnish manufacturer’s standard warrantee for all products. 

1.11 EXTRA MATERIALS

A. See Division 01 – General Requirements: Spare parts and maintenance products.

B. Supply two 12 ounce containers of packing lubricant and cartridge style grease gun.

PART 2 PRODUCTS

2.1 FLEXIBLE PIPE CONNECTORS - STEEL

A. Manufacturers:
1. Metraflex Company – SLPC 
2. Mason Industries Inc. / Mercer Rubber Company; - FFLSS Series
3. Flexicraft FF Series
4. Substitutions:  See Division 01 - General Requirements

B. Inner Hose: 304 Stainless Steel
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C. Exterior Sleeve:  Single braided, type 304 stainless steel 

D. Pressure Rating:  125 psi minimum working pressure at 70 degrees F.

E. Fittings: Materials of construction and end fitting type shall be consistent with pipe material and equipment/ 
pipe connection fittings.  Copper fittings shall not be attached to stainless steel hose. Where copper fittings 
are required to connect to stainless steel hose, provide dielectric union or fitting.

F. Size:  Same size as connected piping.

G. Maximum offset:  3/4 inch on each side of installed center line.

2.2 FLEXIBLE PIPE CONNECTORS - COPPER

A. Manufacturers:
1. Metraflex Company Series BBSC
2. Mason Industries Inc. Series CPSB
3. Flexicraft Series SS
4. Substitutions:  See Division 01 - General Requirements.

B. Inner Hose: Bronze.

C. Exterior Sleeve: Braided bronze.

D. Pressure Rating:  125 psi minimum working pressure at 70 degrees F.

E. Fittings: Materials of construction and end fitting type shall be consistent with pipe material and equipment/ 
pipe connection fittings.  

F. Size:  Same size as connected piping.

G. Maximum offset: 1/2 inch on each side of installed center line.

H. NSF 61 and NSF 372 certified for use with potable water

2.3 EXPANSION JOINTS - STEEL WITH PACKED SLIDING SLEEVE (AXIAL MOVEMENT)

A. Manufacturers:
1. Hyspan Precision Products – Series 8500
2. Mason Industries / Mercer Rubber Company Type ECGWN
3. ATS (Advanced Thermal Systems, Inc. ) - Thermal Pak Series
4. Substitutions: See Division 01 - General Requirements and 22 04 00 – General Requirements.

B. Working Pressure and Temperature:  Class 150.

C. Joint: Sweat or equivalent connection as specified for pipe joints.

D. Size:  Same size as connected piping.
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E. Application:  Steel piping 2 inches and over.

2.4 EXPANSION JOINTS - COPPER WITH PACKED SLIDING SLEEVE (AXIAL MOVEMENT)

A. Manufacturers:
1. Hyspan Precision Products – Series 8500
2. Mason Industries / Mercer Rubber Company Type ECGWN
3. Flexicraft Compensator Series
4. Substitutions: See Division 01 - General Requirements and 22 04 00 – General Requirements.

B. Working Pressure:  125 psi.

C. Maximum Temperature:  250 degrees F.

D. Joint:  Flanged.

E. Size:  Same size as connected piping.

F. Application:  Copper piping 2 inches and over.

2.5 EXPANSION LOOPS - HOSE AND BRAID

A. Manufacturers:
1. Metraflex Company: Metraloop
2. Mason Industries / Mercer Rubber Company: VMN Series or VGWN Series
3. Flexicraft: ML Loop Series
4. Substitutions: See Division 01 - General Requirements and 22 04 00 – General Requirements.

B. Provide flexible loops with two flexible sections of hose and braid, two 90 degree elbows, and 180 degree 
return with support bracket and air release or drain plug.

C. Provide flexible loops capable of movement in the x, y, and z planes.  Flexible loops to impart no thrust 
loads to the building structure.

D. Flexible Connectors:  Flanged or as specified in 22 1005 Plumbing Piping, braided type with wetted 
components of stainless steel, sized to match piping.
1. Maximum Allowable Working Pressure:  150 psig at 120 degrees F.
2. Accommodate the Following:

a. Axial Deflection in Compression and Expansion:  To be determined by the Professional 
Engineer providing calculations.

b. Lateral Movement:  To be determined by the Professional Engineer providing 
calculations.

c. Angular Rotation:  15 degrees.
d. Force developed by 1.5 times specified maximum allowable operating pressure.

3. End Connections:  Same as specified for pipe jointing.
4. Provide necessary accessories including, but not limited to, swivel joints.
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2.6 DWV EXPANSION LOOPS

A. Manufacturers
1. Metraflex Company: DWV Metraloop
2. Engineer approved equal
3. Substitutions: See Division 01 - General Requirements and 22 04 00 – General Requirements.

B. Sections of flexible hose shall be oversized with eccentric connections to fittings and be furnished with a 
liner.

C. Materials;
1. Fittings shall be Sch. 40S, Type 304 Stainless Steel in accordance with ASTM A240.
2. Corrugated Hose; Type 321 Stainless Steel,
3. Braid; Type 304 Stainless Stee in accordance with ASTM A240.
4. Liners shall be Type 304 Stainless Steel and comply with ISO 15465
5. End fittings shall be:

a. Floating flanges.  
1) Flange shall be Type 304 Stainless steel in accordance with ASTM A240 with 

150 lb. drilling in accordance with B16.5
2) Backing ring shall be Type B in accordance with MSS SP-6 made from Sch 

40S Type 304 Stainless steel in accordance with ASTM A240.
b. No hub connections shall be provided with Sch 40S pipe ends in accordance with 

ASTM A312

2.7 EXPANSION JOINTS - EXTERNALLY PRESSURIZED EXPANSION JOINTS

A. Manufacturers:
1. Metraflex Company: Metragator
2. Mason Industries / Mercer Rubber Company: HEJFFL Series
3. Flexicraft: EP Series
4. Substitutions: See Division 01 - General Requirements and 22 04 00 – General Requirements.

B. Construction:  Stainless steel with anti-torque device, limit stops, internal guides.

C. Maximum Allowable Working Pressure:  150 psig at 700 degrees F.

D. Maximum Axial Compression:  4 inches.

E. End Connections:  Flanged or weld end.

F. Size:  Use pipe sized units.

G. Application:  Steel piping 2 inches and over.
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2.8 EXPANSION ACCESSORIES

A. Manufacturers:
1. Metraflex
2. Mason Industries / Mercer Rubber Company 
3. Vibration Eliminator
4. Substitutions: See Division 01 - General Requirements and 22 04 00 – General Requirements.

B. Pipe Alignment Guides: Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, 
frame with four mounting holes, clearance for insulation, minimum 3 inch travel.

C. Swivel Joints: Bronze, double ball bearing race, field lubricated, with Buna-N o-ring seals.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install Work in accordance with ASME B31.9

C. Install flexible pipe connectors on pipes connected to motorized equipment.

D. Install flexible pipe connectors on pipes connected to equipment supported by vibration isolation. Refer to 
Section 22 05 48. Provide line size flexible connectors.

E. Install flexible connectors at right angles to displacement. Install one end immediately adjacent to isolated 
equipment and anchor other end. Install in horizontal plane unless indicated otherwise.

F. Rigidly anchor pipe to building structure. Provide pipe guides to direct movement only along axis of pipe. 
Erect piping so strain and weight is not on cast connections or apparatus.

G. Provide support and anchors for controlling expansion and contraction of piping. Provide loops, pipe 
offsets, and swing joints, or expansion joints where required. Refer to Section 22 05 00 for pipe hanger 
installation requirements.

H. Provide grooved piping systems with minimum three flexible couplings per flexible connector supported by 
vibration isolation.

I. Provide expansion loops where required and as indicated on Drawings.

3.2 MANUFACTURER'S FIELD SERVICES

A. See Division 01 – General Requirements: Manufacturers’ field services.
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PIPING SYSTEM
PIPING 
MATERIAL

PIPE
SIZE

CONDITION REQUIRING EXPANSION 
JOINT OR EXPANSION LOOP (ALL 
CONDITIONS ASSUME “OFFSET LEG” AT 
END OF RUNS ARE MINIMUM 12’0” 
LONG)

Domestic hot water supply and 
recirculation piping
(all temperatures)

Copper All sizes All straight sections of piping over 90’ long.
All straight sections of piping where “offset 
leg” is less than 12’0”

Domestic hot water supply and 
recirculation piping
(all temperatures)

Steel Up to 2 
inches

All straight sections of piping over 140’ long.

Domestic hot water supply and 
recirculation piping
(all temperatures)

Steel 2”  to 4” All straight sections of piping over 90’ long

Domestic cold-water piping Copper All sizes All straight sections of piping over 90’ long.
All straight sections of piping where “offset 
leg” is less than 12’0”

Sanitary waste and vent piping above 
grade

All materials All sizes All piping crossing building expansion joints

Storm piping above grade All materials All sizes All piping crossing building expansion joints

END OF SECTION 220516
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Pipe sleeves.

B. Stack sleeves fittings.

C. Sleeve-seal systems.

1.2 RELATED REQUIREMENTS

A. Drawings and general provisions of the contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this section.

B. Division 07 – Thermal and Moisture Protection.

C. Division 09 – Finishes.

D. Division 22 – Plumbing. 

1.3 REFERENCE STANDARDS

A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-
Type Pipe Insulation (Metal-Mesh Covered) (Industrial Type); 2016.

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems.

1.4 SUBMITTALS

A. See Division 01 - General Requirements, for submittal procedures.

B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall 
penetration seals.  Indicate installation, layout, weights, mounting and support details, and 
piping connections.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products 
specified in this section with minimum three years experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified 
this section.
1. Minimum three years experience.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C592
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
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C. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may 
have accumulated from the installation and testing of the system.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.

B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

1.7 WARRANTY

A. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2 PRODUCTS

2.1 SLEEVES

A. Materials
1. Cast-Iron Pipe Sleeve: Cast or fabricated of cast or ductile iron and equivalent to 

ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise 
indicated

2. Galvanized Steel Pipe Sleeve: ASTM A 53, Type E, Grade B, Schedule 40, 
galvanized, plain ends.

3. Galvanized-Steel Sheet Sleeve:  0.0239-inch thickness; round tube closed with 
longitudinal joint.

2.2 STACK SLEEVE FITTINGS

A. Manufacturers
1. Zurn Industries, LLC
2. Jay R. Smith Mfg. Co.
3. MIFAB, Inc.
4. Josam
5. Substitutions:  See Division - 01 General Requirements.

B. Stack Sleeve Fitting
1. Galvanized cast iron sleeve with integral flashing flange. Provide underdeck clamp 

where required.

2.3 SLEEVE-SEAL SYSTEMS

A. Manufacturers:
1. Flexicraft Industries; PipeSeal.
2. Metraflex
3. Link-Seal
4. Substitutions:  See Division - 01 General Requirements.

B. Modular/Mechanical Seal:
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1. Synthetic rubber interlocking links continuously fill annular space between pipe 
and wall/casing opening.

2. Provide watertight seal between pipe and wall/casing opening.
3. Elastomer element size and material in accordance with manufacturer's 

recommendations.
4. Glass reinforced plastic pressure end plates.

PART 3 EXECUTION

3.1 GENERAL

A. Lay out penetration and sleeve openings in advance, to permit provision in work. 
Coordinate work with architectural and structural work. Set sleeves in forms before 
concrete is poured.  Provide remedial work where sleeves are omitted or improperly 
placed. Remedial work includes core drilling (see requirements below) for penetrations if 
walls are poured, or otherwise constructed, without required sleeves. Provide core drilling 
(see requirements below) of existing construction. Do not penetrate structural members 
without Structural Engineer’s/Architect's written approval.

B. Install piping and pipe sleeves to allow for expansion and contraction without stressing 
pipe, joints, or connected equipment.

C. Sleeve installation shall meet NFPA-101 requirements, UL rated assemblies requirements, 
and materials requirements of these specifications.  Submit a list of the UL listed details 
that the Contractor intends on using on this project in all rated assemblies.

D. Sleeves that penetrate outside walls, basement slabs, footings and beams shall be 
waterproof.  Sleeves that penetrate floors shall be waterproof.

E. Where pipes passing through openings are exposed in finished rooms, finishes of filling 
materials shall match and be flush with adjoining floor, ceiling, and wall finishes.

F. Identify unused sleeves and slots for future installation. Fill slots, sleeves and other 
openings in floors or walls if not used.  Fill spaces in openings after installation of pipe. 
Fill for floor penetrations shall prevent passage of water, smoke, fire, and fumes.  Fill shall 
be fire resistant in fire floors and walls, and shall prevent passage of air, smoke and fumes.

G. Do not support piping risers or conduit on sleeves.

H. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to 
Division 07 for materials.

I. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. Verify final equipment locations for roughing-in.

J. Structural Considerations: Do not penetrate building structural members unless indicated.
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3.2 APPLICATIONS

A. Use sleeves and sleeve seals for the following piping-penetration applications: 
1. Exterior Concrete Walls Above Grade: 

a. Cast-iron pipe sleeves or galvanized-steel pipe sleeves. 
2. Exterior Concrete Walls Below Grade: 

a. Cast-iron pipe sleeves with sleeve-seal system or galvanized-steel-pipe 
sleeves with sleeve-seal system. 

b. Select sleeve size to allow for 1-inch annular clear space between piping 
and sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade:
a. Cast-iron pipe sleeves with sleeve-seal system, or galvanized-steel-pipe 

sleeves with sleeve-seal system.
b. 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. Galvanized-steel-pipe sleeves, or stack sleeve fittings
5. Interior Partitions: 

a. Cast iron pipe sleeves, galvanized-steel-pipe sleeves, or galvanized-steel-
sheet sleeves.

6. Floors with membrane waterproofing: 
a. Stack sleeve fittings.

3.3 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. Comply with 
requirements for sealants specified in Division 07 – Thermal and Moisture 
Protection 

E. Sleeves for insulated pipe in non-fire rated construction shall accommodate continuous 
insulation without compression.
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F. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with 
requirements for firestopping specified Division 07 – Thermal and Moisture Protection

3.2 STACK-SLEEVE-FITTING INSTALLATION

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

B. Install fittings that are large enough to provide 1/4-inch annular clear space between sleeve 
and pipe or pipe insulation. 

C. Secure flashing between clamping flanges for pipes penetrating floors with membrane 
waterproofing. Comply with requirements for flashing specified in Division 07 – Thermal 
and Moisture Protection

D. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level. 

E. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring 
is specified. 

F. Using grout, seal the space around outside of stack-sleeve fittings.

G. Fire-Barrier Penetrations: Maintain indicated fire rating of floors at pipe penetrations. Seal 
pipe penetrations with firestop materials. Comply with requirements for firestopping 
specified in Division 07 – Thermal and Moisture Protection.

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at 
service piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and 
for sleeve ID or hole size. 

C. Position piping in center of sleeve. 

D. Center piping in penetration, assemble sleeve-seal system components, and install in 
annular space between piping and sleeve. 

E. Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal. 

F. Install in accordance with manufacturer's recommendations.

3.4 CORE DRILLING

A. Core drilling shall be avoided in new construction. Set sleeves prior to installation of 
structure for passage of pipes, conduit and ducts. Where core drilling is unavoidable (e.g. 
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when individual sleeves are not installed or incorrectly located) or required by renovation 
projects, locate required openings prior to coring and submit locations for review.

B. Coordinate openings with other Divisions.

C. Do not disturb existing systems.  Protect areas from damage.

D. Thoroughly investigate existing conditions in vicinity of required opening prior to coring.

3.5 CLEANING

A. Upon completion of work, clean all parts of the installation.

B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may 
have accumulated from the installation and testing of the system.

END OF SECTION 220517
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SECTION 220519 - METERS AND GAGES FOR PLUMBING PIPING

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Liquid flow meters.

B. Pressure gages and pressure gage taps.

C. Thermometers and thermometer wells.

1.2 RELATED REQUIREMENTS

A. Division 01 – General Requirements

B. Division 22 – Plumbing

1.3 REFERENCE STANDARDS

A. American Society of Mechanical Engineers
1. ASME B40.100 - Pressure Gauges and Gauge Attachments.
2. ASME MFC-3M - Measurement of Fluid Flow in Pipes Using Orifice, Nozzle 

and Venturi

B. American Society for Testing and Materials
1. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers.
2. ASTM E77 - Standard Test Method for Inspection and Verification of 

Thermometers.

C. American Water Works Association 
1. AWWA C700 - Cold-Water Meters -- Displacement Type, Metal Alloy Main 

Case.
2. AWWA C701 - Cold-Water Meters -- Turbine Type, for Customer Service.
3. AWWA C702 - Cold-Water Meters -- Compound Type.
4. AWWA C707 - Encoder-Type Remote Registration Systems for Cold-Water 

Meters
5. AWWA C708 - Cold-Water Meters – Multi-jet Type
6. AWWA C710 - Cold-Water Meters - Displacement Type, Plastic Main Case
7. AWWA C712 - Cold-Water Meters - Single jet Type
8. AWWA C713 - Cold-Water Meters - Fluidic-Oscillator Type
9. AWWA C715 - Cold-Water Meters - Electromagnetic and Ultrasonic Type for 

Revenue Applications
10. AWWA M6 - Water Meters - Selection, Installation, Testing, and Maintenance.

D. Underwriters' Laboratories 
1. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service; Current 

Edition, Including All Revisions.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B40.100
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20MFC-3M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E77
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWWA%20C700
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWWA%20C701
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWWA%20C702
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWWA%20M6
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20404
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1.4 SUBMITTALS

A. See Division 01 – General Requirements, for submittal procedures.

B. Product Data:  Provide list that indicates use, operating range, total range and location for 
manufactured components.

C. Project Record Documents:  Record actual locations of components and instrumentation.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Pressure Gages:  One of each type and size.
2. Extra Thermometers:  One of each type and size.

1.5 FIELD CONDITIONS

A. Do not install instrumentation when areas are under construction, except for required 
rough-in, taps, supports and test plugs.

PART 2 PRODUCTS

2.1 ULTRASONIC FLOW WETER (5/8” TO 2”)

A. Manufacturers:
1. Neptune
2. Badger Meter
3. Sensus
4. Substitutions:  See Division 01 – General Requirements.

B. Meter shall comply with the safe water drinking act and shall be certified to NSF/ANSI 
Standards 61 as well as AWWA C715

C. Meter shall be solid state ultrasonic type suitable for potable water applications

D. Meter Construction:
1. Lead-free bronze alloy meter housing, ultrasonic transducers, a meter-control 

circuit board with associated wiring, LCD and battery. 
2. Wetted elements are limited to the pressure vessel and transducers. 
3. The electronic components are housed and fully potted within a molded, 

engineered polymer enclosure, which is attached to the meter housing. 
4. The transducers extend through the housing and are sealed by O-rings
5. Meter register includes a 9 digit LCD display.  In addition to total gallons 

consumption the LCD display shall provide the following alarms:
a. Leak
b. Reverse flow
c. Empty pipe 
d. Low battery

E. Operating Conditions:
1. Maximum operating pressure: 175 psi
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2. Operating Water Temperature Range: 33 to 122
3. Environmental Conditions: 14 to 149

F. Endpoint Specifications
1. Remote reading capability shall be provided by meter endpoint.
2. Endpoint shall be integral to the meter register or separate, suitable for remote 

mounting.
3. Endpoint power: Lithium battery with capacitor
4. Transmitter Specifications:

a. Two-way endpoint
b. Transmissions

1) Standard mobile message
2) Standard fixed network message
3) LoRa fixed network message (only on LoRaWAN model)

c. Transmitter Channels:
1) 50 (R900 mobile and fixed network messages)
2) 64 (LoRa fixed network message)

d. FCC Verification: Part 15.247
1) Channel Frequency: 902 to 928 MHz
2) Frequency hopping, spread-spectrum

e. Meter Reading & Flag Interval:
1) Every 15 minutes
2) Leak, Backflow, Tamper, excessive flow, low battery

f. Data Logging Interval:
1) 96 days of hourly data

5. Environmental Conditions
a. Operating Temperature: -22ºF to +149ºF (-30ºC to +65ºC)
b. Storage Temperature: -40°F to +158°F (-40°C to +70°C)
c. Operating Humidity: 100% condensing, fully submersible (Pit Set version 

only)
6. Materials

a. Register Housing:
1) Engineer polymer
2) Roll-sealed copper (Pit Set version only)
3) Lens: Tempered Glass

2.2 PRESSURE GAGES

A. Manufacturers:
1. Dwyer Instruments, Inc
2. Moeller Instrument Company, Inc
3. Omega Engineering, Inc
4. H.O. Trerice Co.
5. Substitutions:  See Section 01 6000 - Product Requirements.

B. Pressure Gages:  ASME B40.100, UL 393 stainless steel case, phosphor bronze bourdon 
tube, rotary brass movement, brass socket, with front recalibration adjustment, black scale 
on white background.  Meets NSF/ANSI Standards 372 and 61
1. Case:  Steel with brass bourdon tube.
2. Size:  2-1/2 inch (115 mm) diameter.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B40.100
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3. Full Scale Accuracy:  1.6%.
4. Scale:  Psi and kPa.
5. Range: 0 to 100 psi
6. Maximum Temperature: 150°F

2.3 PRESSURE GAGE TAPPINGS

A. Gage Cock:  Tee or lever handle, brass for maximum 150 psi (1034 kPa).
1. Manufacturers:

a. WIKA Instrument Corporation
b.  H.O. Trerice Co.
c. Cincinnati Valve Company
d. Substitutions:  See Division 01 - Product Requirements.

B. Needle Valve:  Brass, 1/4 inch (6 mm) NPT for minimum 150 psi (1034 kPa).
1. Manufacturers:

a. WIKA Instrument Corporation
b. H.O. Trerice Co.
c. Cincinnati Valve Company
d. Substitutions:  See Division 01- Product Requirements.

C. Pulsation Damper:  Pressure snubber, brass with 1/4 inch (6 mm) connections.
1. Manufacturers:

a. WIKA Instrument Corporation
b. H.O. Trerice Co.
c. Cincinnati Valve Company
d. Substitutions:  See Division 01 - Product Requirements.

2.4 STEM TYPE THERMOMETERS

A. Manufacturers:
1. Dwyer Instruments, Inc .
2. Omega Engineering, Inc.
3. Weksler Glass Thermometer Corp.
4. H.O. Trerice Co..
5. Winters Instruments
6. Substitutions:  See Division 01 - Product Requirements.

B. Thermometers - Fixed Mounting:  Straight or 90 degree angle mounting as required by 
field conditions
1. Size: 9 inch scale.
2. Fill Type: Blue or red appearing non-toxic liquid in glass
3. Case: Cast aluminum, epoxy coated or enamel finish
4. Window:  Clear acrylic.
5. Stem: Brass.
6. Tube: Stem front magnifying type
7. Accuracy:  2 percent, per ASTM E77.
8. Calibration:  Degrees F.
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C. Thermometers - Adjustable Angle: cast aluminum adjustable joint with positive locking 
device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical plane.
1. Size: 9 inch scale.
2. Fill Type: Blue or red appearing non-toxic liquid in glass
3. Case: Cast aluminum, epoxy coated or enamel finish
4. Window:  Clear acrylic.
5. Stem: Brass.
6. Tube: Stem front magnifying type
7. Accuracy:  2 percent, per ASTM E77.
8. Calibration:  Degrees F.

2.5 DIAL THERMOMETERS

A. Manufacturers:
1. Dwyer Instruments, Inc.
2. Omega Engineering, Inc.
3. Weksler Glass Thermometer Corp.
4. H.O. Trerice Co..
5. Winters Instruments
6. Substitutions:  See Division 01 - Product Requirements.

B. Thermometers - Fixed Mounting:  Dial type, white with black markings and black pointer, 
hermetically sealed lens.
1. Size:  5 inch diameter dial.
2. Case: Stainless steel
3. Stem: Stainless steel
4. Coil: Bimetalic, silicon damping
5. Lens:  Clear glass.
6. External reset
7. Accuracy:  1 percent.
8. Calibration:  Degrees F.

C. Thermometers - Adjustable Angle:  Dial type, white with black markings and black pointer, 
hermetically sealed lens.
1. Size:  5 inch diameter dial.
2. Case: Stainless steel
3. Stem: Stainless steel
4. Coil: Bimetalic, silicon damping
5. Lens:  Clear glass.
6. External reset
7. Accuracy:  1 percent.
8. Calibration:  Degrees F.

D. Remote Mounted Thermometers:  Dial type vapor or liquid actuated, white with black 
markings and black pointer.
1. Size:  4-1/2 inch diameter dial.
2. Case: Aluminum with black finish
3. Case mounting: Surface mounted back flange with bottom outlet, surface 

mounted back flange with back outlet or flush mounted back outlet. Contractor to 
coordinate with site conditions
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4. Movement: Brass or copper bulb, copper or bronze braided capillary
5. Lens:  Clear glass.
6. Length of Capillary:  Minimum 5 feet.
7. Accuracy:  2 percent.
8. Calibration:  Degrees F.

E. Remote Mounted Thermometers:  Dial type vapor or liquid actuated, white with black 
markings and black pointer.
1. Size:  3-1/2 inch diameter dial.
2. Case: Stainless steel
3. Case mounting: Adjustable angle with mounting bracket, surface mounted back 

flange with bottom outlet, surface mounted back flange with back outlet or flush 
mounted back outlet. Contractor to coordinate with site conditions

4. Movement: Brass or copper bulb, copper or bronze braided capillary
5. Lens:  Clear acrylic.
6. Length of Capillary:  Minimum 5 feet.
7. Accuracy:  2 percent.
8. Calibration:  Degrees F.

2.6 THERMOMETER SUPPORTS

A. Manufacturers:
1. Dwyer Instruments, Inc.
2. Omega Engineering, Inc.
3. Weksler Glass Thermometer Corp.
4. H.O. Trerice Co..
5. Winters Instruments
6. Substitutions:  See Division 01 - Product Requirements.

B. Thermometer supports shall be by the same manufacturer as the thermometers

C. Socket:  Brass separable sockets for thermometer stems with or without extensions as 
required, and with cap and chain.

2.7 TEST PLUGS

A. Manufacturers:
1. Dwyer Instruments, Inc.
2. Omega Engineering, Inc.
3. Weksler Glass Thermometer Corp.
4. H.O. Trerice Co..
5. Winters Instruments
6. Substitutions:  See Division 01 - Product Requirements.

B. Test Plug:  1/4 inch or 1/2 inch brass fitting and cap for receiving 1/8 inch outside diameter 
pressure or temperature probe with neoprene core for temperatures up to 200 degrees F.
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PART 3 EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install meters with isolating valves on inlet and outlet.  Provide full line size, valved bypass 
for meters. Valve on bypass shall be lockable.

C. Provide pressure gage on inlet and discharge of each pump.  

D. Provide test plugs before and after strainers.

E. Install pressure gages with pulsation dampers.  Provide gage cock to isolate each gage.  
Extend nipples to allow clearance from insulation.

F. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller 
than 2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance 
from insulation.

G. Provide instruments with scale ranges selected according to service with largest appropriate 
scale.

H. Install gages and thermometers in locations where they are easily read from normal 
operating level.  Install vertical to 45 degrees off vertical.

I. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to 
zero.

3.2 SCHEDULES

A. Pressure Gages
1. Locations as shown on the plans
2. Scale Range:

a. Pumps, 0 to 160 psi.
b. Expansion tanks, 0 to 160 psi.
c. Pressure tanks, 0 to 160 psi.
d. Pressure reducing valves, 0 to 160 psi.
e. Backflow preventers, 0 to 160 psi.

B. Stem Type Thermometers
1. Location as shown on the plans
2. Scale Range: Domestic hot water supply and recirculation, 30 to 180 degrees F.

END OF SECTION 220519
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Gate valves.
2. Ball valves.
3. Check valves.
4. Water pressure reducing valve.
5. Temperature and pressure relief valve.
6. Automatic balancing valves.
7. Balancing valves.
8. Thermostatic balancing valves

B. Related Sections:
1. Division 01 – General Requirements.
2. Division 22 – Plumbing

1.2 REFERENCES

A. American Society of Sanitary Engineering
1. ASSE 1003 - Performance Requirements for Water Pressure Reducing Valves for 

Potable Water Distribution Systems

B. Manufacturers Standardization Society of the Valve and Fittings Industry:
1. MSS SP 67 - Butterfly Valves.
2. MSS SP 70 - Cast Iron Gate Valves, Flanged and Threaded Ends.
3. MSS SP 71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.
4. MSS SP 78 - Cast Iron Plug Valves, Flanged and Threaded Ends.
5. MSS SP 80 - Bronze Gate, Globe, Angle and Check Valves.
6. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 

Flared Ends.
7. MSS SP 125 - Check Valves: Gray Iron and Ductile Iron, In-Line, Spring-

Loaded, Center-Guided
8. MSS SP 139 – Copper Alloy Gate, Globe, Angle, and Check Valves for Low 

Pressure/Low Temperature Plumbing Applications

C. American National Standards Institute:
1. IAPMO/ANSI Z1157- Ball Valves 

D. National Sanitation Foundation
1. NSF 61 – Drinking Water System Components – Health Effects
2. NSF 372 – Drinking Water System Components - Lead Content

E. Safe Drinking Water Act:
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1. SDWA 1417 - Reduction of Lead in Drinking Water.

1.3 SUBMITTALS

A. Division 01 – General Requirements: Requirements for submittals.

B. Product Data: Submit manufacturers catalog information with valve data and ratings for 
each service.

C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining 
procedures.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 CLOSEOUT SUBMITTALS

A. Division 01 - General Requirements: Requirements for submittals.

B. Project Record Documents: Record actual locations of valves

C. Operation and Maintenance Data: Submit installation instructions, spare parts lists, 
exploded assembly views.

1.5 QUALITY ASSURANCE

A. For drinking water service, provide valves complying with NSF 61.

B. All valves installed on the domestic water distribution system shall comply with SDWA 
1417. Exception shall be main shut-off valve at domestic water service entrance that is 2-
inches or larger.

C. All valve manufacturers shall demonstrate that valve products have been certified per 
NSF/ANSI Standard 372.

D. All valves installed on the domestic water system shall have labeling of lead content 
engraved on the valve body.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years experience.

B. Installer: Company specializing in performing work of this section with minimum 3 years 
experience].

1.7 DELIVERY, STORAGE, AND HANDLING

A. Division 01 - General Requirements: Requirements for transporting, handling, storing, and 
protecting products.

B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
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C. Provide temporary protective coating on cast iron and steel valves.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Division 01 – General Requirements: Environmental conditions affecting products on site.

B. Do not install valves underground when bedding is wet or frozen.

1.9 WARRANTY

A. Division 01 – General Requirements: Requirements for warranties.

B. Furnish five year manufacturer warranty for valves excluding packing.

PART 2 PRODUCTS

2.1 GATE VALVES

A. Manufacturers:
1. Apollo 
2. Milwaukee Valve Co. 
3. NIBCO, Inc. 
4. American Valve Co. 
5. Watts
6. Division 01 – General Requirements

B. 2 inches and Smaller: MSS SP 139, Class 300, bronze body, bronze trim, lead free, threaded 
bonnet, non-rising stem, hand-wheel, inside screw, solid wedge disc, solder, threaded or 
press ends

C. 2 1/2 inches and Larger: MSS SP 70, Class 175, cast iron body, bronze trim, bolted bonnet, 
rising stem, hand-wheel, outside screw and yoke, solid wedge disc with bronze seat rings, 
flanged ends.     Furnish chain-wheel operators for valves 6 inches and larger mounted over 
8 feet above floor.

2.2 BALL VALVES

A. Manufacturers:
1. Apollo 
2. Viega LLC. 
3. Milwaukee Valve Co. 
4. NIBCO, Inc. 
5. American Valve Co. 
6. Watts
7. Substitutions: Division 01 – General Requirements 



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

GENERAL-DUTY VALVES FOR PLUMBING PIPING 220523 - 4

B. 2 inches and Smaller: MSS SP 110, 600 psi WOG or ASNI Z11157, 300 CWP two-piece 
bronze body, lead free, type 316 stainless steel ball, full port, Teflon seats, stainless steel 
blow-out proof stem, threaded, solder, or press ends with lever handle.

2.3 CHECK VALVES

A. Manufacturers:
1. Apollo 
2. Milwaukee Valve Co. 
3. NIBCO, Inc. 
4. American Valve Co. 
5. Watts
6. Substitutions: Division 01 – General Requirements 

B. Horizontal Swing Check Valves:

1. 2 inches and Smaller: MSS SP 139, 200 psi non-shock cold working pressure, 
100 psi at 250 °F maximum pressure/temperature. Bronze body, PTFE seat, 
solder, threaded, or press ends.

C. Spring Loaded Check Valves:
1. 2 inches and Smaller: MSS SP 139, 250 psi non-shock cold working pressure, 

bronze or brass body, stainless steel spring, PTFE disc, in-line spring lift check, 
solder, threaded or press ends.

2. 2-1/2 inches and Larger: MSS SP 125, Class 125, lead free, wafer style, cast iron 
body, bronze seat, center guided bronze disc, stainless steel spring and screws, 
flanged ends.

2.4 WATER PRESSURE REDUCING VALVES

A. Manufacturers
1. Apollo Valves
2. Watts
3. Zurn
4. Substitutions: Division 01 – General Requirements 

B. Up to 2 Inches: Lead free bronze body, stainless steel and thermoplastic internal parts, 
reinforced diaphragm, threaded ends, with strainer. Provide with integral bypass feature to 
prevent excessive pressure due to thermal expansion. Valve shall be ASSE 1003 and NSF 
372 listed.

C. Over 2 Inches (50 mm): Cast iron or bronze body, bronze fitted, elastomeric diaphragm 
and seat disc, flanged, with strainer.  Valve shall be ASSE 1003 and NSF 372 listed.

2.5 TEMPERATURE AND PRESSURE RELIEF VALVES

A. Manufacturers:
1. Apollo Valves
2. Watts
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3. Zurn 
4. Substitutions: Division 01 – General Requirements 

B. Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure 
actuated, capacities ASME certified and labeled.

2.6 AUTOMATIC BALANCING VALVE 

A. Manufacturers
1. IMI Flow Design Inc.
2. Nibco 
3. Caleffi
4. Substitutions: Division 01 – General Requirements

B. Body: Brass with brass unions or stainless steel with nickel plated unions.

C. Threaded, soldered or press inlet and outlet connection.

D. Automatic flow cartridge, polymer or stainless-steel cartridge, stainless steel spring, 
factory set calibration.

E. Maximum operating temperature: 180 degrees F.

F. NSF 61 certification.

2.7 BALANCING VALVES

A. Manufacturers
1. Bell & Gossett
2. Caleffi
3. Nibco
4. Watts
5. Substitutions: Division 01 – General Requirements

B. Type: Y-pattern globe valve with two readout ports and memory-setting indicator.

C. Body: Brass or bronze. Threaded, solder or press connections. Valves shall provide positive 
shut-off.

D. Size: Same as connected piping, but not larger than NPS 2.

E. Calibration: Control flow within 5 percent of selected rating, over operating pressure range 
of 10 times minimum pressure required for control.

F. NSF 372 Certification

2.8 THERMOSTATIC BALANCING VALVES

A. Manufacturers
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1. Caleffi
2. Danfoss
3. Viega
4. ThermOmegaTech Inc. CircuitSolver
5. Substitutions: Division 01 – General Requirements

B. Thermostatic Balance Valve
1. The valve shall be certified lead free according to NSF/ANSI 61 standards.
2. The valve body shall be constructed out of stainless steel.
3. The valve shall be rated for 150 PSIG working pressure and 250°F max. 

temperature.
4. The valve shall be capable of providing a hot water return temperature of 105°F 

to 140°F. Set point shall be factory set or field adjustable.

C. Thermostatic Balance Valve Accessories: Where valve does not come with the following 
accessories integral to the valve, provide with the following accessories installed at each 
valve.
1. Thermometer
2. Integrated check valve.
3. Shutoff valves.

PART 3 EXECUTION

3.1 EXAMINATION

A. Division 01 – General Requirements: Verification of existing conditions before starting 
work.

B. Verify piping system is ready for valve installation.

3.2 INSTALLATION

A. Install valves with stems upright or horizontal, not inverted.

B. Install brass male adapters each side of valves in copper piped system. Solder adapters to 
pipe.

C. Install 3/4 inch ball valves with cap for drains at main shut-off valves, low points of piping, 
bases of vertical risers, and at equipment.

D. Install valves with clearance for installation of insulation and allowing access.

E. Provide access where valves and fittings are not accessible. Coordinate size and location 
of access doors with Division 08 - Openings.

3.3 VALVE APPLICATIONS

A. Install shutoff and drain valves at locations indicated on Drawings and in accordance with 
this Section.
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B. Install ball or gate valves for shut-off and to isolate equipment, part of systems, or vertical 
risers.

C. Install ball or globe valves for throttling, bypass, or manual flow control services.

D. Install spring loaded check valves on discharge of water pumps.

E. Install lever and weight lever and spring check valves on discharge of pumps in pumped 
sanitary pumped storm water piping.

F. Install manual balancing valves, automatic balancing valves or thermostatic balancing 
valves where indicated on the domestic hot water return system. 

G. Provide line sized isolation valves on all domestic water branches greater than ¾” when 
more than two fixtures are supplied.

H. Install ball or gate valves in domestic water systems for shut-off service.

END OF SECTION 220523
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Pipe hangers and supports.

B. Trapeze pipe hangers.

C. Hanger rods.

D. Insulation Inserts and Shields.

E. Fastener systems.

F. Pipe stands.

G. Metal framing system

1.2 RELATED REQUIREMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

A. Related Sections: 
1. Division 03- Concrete Section
2. Division 07 - Thermal and Moisture Protection 
3. Division 09- Finishes
4. Division 22 – Plumbing

1.3 REFERENCES

A. American Society of Mechanical Engineers: 
1. ASME B31.1 - Power Piping.
2. ASME B31.9 - Building Services Piping.
3. ASME Boiler and Pressure Vessel Code, Section IX

B. American Society of Civil Engineers
1. ASCE/SEI 7 – Minimum Design Loads and Associated Criteria for Buildings 

and Other Structures.

C. ASTM International: 
1. ASTM A36 – Specification for Carbon Structural Steel.
2. ASTM A240 – Standard Specification for Chromium and Chromium-nickel 

Stainless Steel Plate, Sheet and Strip for Pressure Vessels and for General 
Applications 
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3. ASTM A1011 – Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with 
Improved Formability, and Ultra-High Strength

4. ASTM A1023 – Standard Specification for Carbon Steel Wire Ropes for General 
Purposes 

5. ASTM B221 – Standard Specification for Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and Tubes

6. ASTM C533 – Standard Specification for Calcium Silicate Block and Pipe 
Thermal Insulation

7. ASTM C534 – Standard Specification for Preformed Flexible Elastomeric 
Cellular Thermal Insulation in Sheet and Tubular Form

8. ASTM C552 – Standard Specification for Cellular Glass Thermal Insulation 
9. ASTM C591 – Standard Specification for Unfaced Preformed Rigid Cellular 

Polyisocyanurate Thermal Insulation
10. ASTM C1107 – Standard Specification for Packaged Dry, Hydraulic-Cement 

Grout (Nonshrink).
11. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe 

Hangers.

D. American Welding Society: 
1. AWS D1.1 - Structural Welding Code - Steel.

E. Manufacturers Standardization Society of the Valve and Fittings Industry: 
1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design, Manufacture, 

Selection, Application, and Installation

1.4 SUBMITTALS

A. Division 01 - General Requirements

B. Product Data: Submit manufacturers catalog data including load capacity for each type of 
product.

C. Manufacturer's Installation Instructions: Submit special procedures and assembly of 
components.

1.5 QUALITY ASSURANCE

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1.

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler 
and Pressure Vessel Code, Section IX.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years experience.
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B. Installer: Company specializing in performing Work of this section with minimum 3 years 
experience.

1.7 PRE-INSTALLATION MEETINGS

A. Division 01 - General Requirements.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Division 01- General Requirements.

B. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification.

C. Protect from weather and construction traffic, dirt, water, chemical, and damage, by storing 
in original packaging.

1.9 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.10 WARRANTY

A. Division 01- General Requirements.

PART 2 PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Structural Performance: Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions 
indicated according to ASCE/SEI 7.

B. Design supports for multiple pipes, including pipe stands, capable of supporting combined 
weight of supported systems, system contents, and test water.

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components.

D. Design seismic-restraint hangers and supports for piping and equipment. Refer to 
specification section 220548 - Vibration and Seismic Controls for Plumbing Piping and 
Equipment.

2.2 PIPE HANGERS AND SUPPORTS

A. Manufacturers: Subject to compliance with requirements, manufacturers offering products 
that may be incorporated into the Work include, but are not limited to the following:
1. Anvil International
2. B-Line Systems, Inc.
3. Empire Industries, Inc.
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4. Gripple, Inc.
5. Globe Pipe Hanger Products Inc.
6. Hilti Inc.
7. Michigan Hanger Co.
8. National Pipe Hanger Corporation 
9. PHD Manufacturing, Inc.
10. Substitutions: Division 01- General Requirements

B. Carbon-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion 

to support bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel or 

stainless steel.

C. Stainless-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion 

to support bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

D. Copper Pipe and Tube 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 or stainless steel.

E. Refer to Part 3 "Hanger and Support Applications" Article for where to use specific hanger 
and support types.

F. Galvanized, Metallic Coatings: Pre-galvanized or hot dipped.

G. Nonmetallic Coatings: Plastic coating, jacket, or liner.

H. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support 
of bearing surface of piping.

2.3 TRAPEZE PIPE HANGERS

A. Manufacturers: Subject to compliance with requirements, manufacturers offering products 
that may be incorporated into the Work include, but are not limited to the following:
1. Anvil International
2. B-Line Systems, Inc.
3. Empire Industries, Inc.
4. Gripple, Inc. 
5. Globe Pipe Hanger Products Inc.
6. Hilti Inc.
7. Michigan Hanger Co.
8. National Pipe Hanger Corporation 
9. PHD Manufacturing, Inc.
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10. Substitutions: Division 01- General Requirements

B. Description: MSS SP-58, pre-fabricated pipe-support assembly, made from minimum 14-
gage galvanized steel, with pipe clamp attachments. Assemblies are hung with trapeze 
hangers and adjustable fasteners, or with MSS SP-58 carbon-steel hanger rods, nuts, 
saddles, and U-bolts.

2.4 INSULATION INSERTS AND SHIELDS

A. Manufacturers: Subject to compliance with requirements, manufacturers offering products 
that may be incorporated into the Work include, but are not limited to the following:
1. 3M
2. Anvil International
3. Carpenter & Paterson, Inc.
4. Eaton 
5. ERICO/Michigan Hanger Co.
6. Hilti Inc.
7. PHS Industries, Inc.
8. Pipe Shields, Inc.
9. Rilco Manufacturing Company, Inc.
10. Value Engineered Products, Inc.
11. Substitutions: Refer to Division 01 – General Requirements.

B. Insulation-Insert Material: Material shall meet one of the following requirements.
1. ASTM C533, Water-repellent-treated, Type I calcium silicate with 100-psig 

minimum compressive strength
2. ASTM C534, Type II closed cell elastomeric thermal insulation 
3. ASTM C552, Type II cellular glass with 100-psig
4. ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum 

compressive strength
5. Vapor barrier shall be provided for all piping operating under ambient 

temperatures.

C. Insulation Shield: Pre galvanized steel or stainless steel, compliant with SP-58 Type 40. 
Shall include lock tabs or other means of preventing shield from moving. 

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of 
pipe.

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below 
ambient air temperature.

2.5 FASTENER SYSTEMS

A. Mechanical-Expansion Anchors: 
1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following:
a. B-line, an Eaton business.
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b. Empire Tool and Manufacturing Co., Inc.
c. Hilti, Inc.
d. ITW Ramset/Red Head; Illinois Tool Works, Inc.
e. MKT Fastening, LLC.
f. Substitutions: Refer to Division 01 – General Requirements.

2. Insert-wedge-type zinc-coated or stainless steel, for use in hardened portland 
cement concrete with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used.

3. Indoor Applications: Zinc-coated or stainless steel.
4. Outdoor Applications: Stainless steel.

B. Powder-Actuated Fasteners: 
1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following:
a. Hilti, Inc.
b. ITW Ramset/Red Head; Illinois Tool Works, Inc.
c. MKT Fastening, LLC.
d. Simpson Strong-Tie Co., Inc.
e. Substitutions: Refer to Division 01 – General Requirements.

2. 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.

3. Prior to submitting or installing powder-actuated fasteners, contractor shall 
obtain approval from structural engineer and architect.

2.6 PIPE STANDS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Anvil International
2. MAPA Products, LLC
3. B-Line
4. PHP Systems/Design
5. Eaton 
6. Substitutions: Refer to Division 01 – General Requirements.

B. General Requirements for Pipe Stands: MSS SP-58, Types 62 through 64, shop or field-
fabricated assemblies made of manufactured corrosion-resistant components to support 
roof-mounted piping.

C. Compact Pipe Stand:
1. Description: Single base unit with channel and accessories to support pipe, for 

roof installation without membrane penetration.
2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
3. Channel: Continuous slotted channel with inturned lips
4. Hardware: Galvanized steel or polycarbonate.
5. Accessories: Protection pads.

D. Single-Base, Single-Pipe Stand:
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1. Description: Single base with vertical and horizontal members, and pipe support, 
for roof installation without membrane protection.

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
3. Vertical Members: Two galvanized or stainless-steel, continuous-thread, 1/2-inch 

rods.
4. Horizontal Member: Adjustable horizontal, galvanized, or stainless-steel pipe 

support channels.
5. Pipe Supports: Strut clamps.
6. Hardware: Galvanized or stainless steel to match horizontal members.
7. Accessories: Protection pads.
8. Height: Refer to plans.

E. Multiple-Base, Multiple-Pipe Stand:
1. Description: Assembly of bases, vertical and horizontal members, and pipe 

supports, for roof installation without membrane penetration.
2. Bases: Two or more; vulcanized rubber or molded polypropylene.
3. Vertical Members: Two or more, galvanized or stainless-steel channels.
4. Horizontal Members: One or more, adjustable-height, galvanized or stainless-

steel pipe support.
5. Pipe Supports: Strut clamps.
6. Hardware: Galvanized or stainless steel to match vertical and horizontal support 

member materials.
7. Accessories: Protection pads.
8. Height: Refer to plans.

2.7 METAL FRAMING SYSTEMS

A. Manufacturers: 
1. Allied Tube & Conduit Corp.
2. B-Line Systems
3. Flex-Strut Inc.
4. Gripple Inc. Universal Bracket (UB)
5. G-Strut.
6. Haydon Corporation.
7. Midland Ross Corporation, Electrical Products Division
8. Thomas & Betts Corporation; A Member of the ABB Group.
9. Unistrut Corp.
10. Wesanco, Inc.
11. Substitutions: Refer to Division 01 – General Requirements.

B. Description: Shop or field-fabricated pipe-support assembly, made of steel channels, 
accessories, fittings, and other components for supporting multiple parallel pipes.

C. Standard: Comply with MSS SP-58.

D. Channels: Continuous slotted channel with inturned lips.

E. Channel Width: Selected for applicable load criteria.
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F. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot 
and, when tightened, prevent slipping along channel.

G. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel or stainless 
steel. Rod and hardware to be the same material.

H. Steel Cable Hangers: Combination of adjustable fastener and wire rope (cable) with factory 
crimped end fixing on one end. Galvanized cables made to EN12385 or ASTM A1023 or 
other approved equivalent, with appropriate fittings including automatic cable gripping 
devices can be used for suspension in indoor environment. For outdoor applications or 
applications involving chemicals or chemical processing, consult manufacturer for 
installation recommendations.

I. Adjustable Fastener:  Zinc Alloy (Type ZA2) one-channel body with Acetal Copolymer 
Carriage; encasing a series of Type 302 stainless steel springs with serrated self-locking 
sintered steel wedge hardened to minimum 56 Rockwell C, adjustable by means of a 
integrated mechanism that can be locked or unlocked using a push button made of Acetal 
Copolymer, capable of accommodating load of up to 800 lbs.  Actual loading capability to 
be based on supported piping system

J. Metallic Coating: Pregalvanized G90 (Z275), electroplated zinc or hot dip galvanized.

K. Paint Coating: Green epoxy, acrylic, or urethane.

L. Plastic Coating: PVC

2.8 MISCELLANEOUS MATERIALS

A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded. 
Rod and hardware to be the same material.

B. Equipment Supports: Welded, shop or field-fabricated equipment support made from 
structural-steel shapes.

C. Aluminum: ASTM B 221.

D. Carbon Steel: ASTM A 1011.

E. Structural Steel: ASTM A 36, steel plates, shapes, and bars; black and galvanized.

F. Stainless Steel: ASTM A 240.

PART 3 EXECUTION

3.1 INSTALLATION – GENERAL

A. Install in accordance with ASME B31.1, ASME 31.9, ASTM F708, or MSS SP-58.

B. Support horizontal piping as scheduled.
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C. All pipe hangers and supports shall be sized in accordance with the manufacturer’s 
guidelines to support the piping based on final layout coordinated by the contractor.

D. Install hangers with minimum 1/2 inch space between finished covering and adjacent work.

E. Place hangers within 12 inches of each horizontal elbow.

F. Use hangers with 1-1/2 inch minimum vertical adjustment.

G. Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing 
between hangers.

H. Support vertical piping at every floor. Support vertical cast iron pipe at each floor at hub.

I. Where piping is installed in parallel and at same elevation, provide multiple pipe or trapeze 
hangers.

J. Support riser piping independently of connected horizontal piping.

K. Provide copper plated hangers and supports for copper piping.

L. Prime coat exposed steel hangers and supports. Refer to Division 09 – Finishes. Hangers 
and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed.

M. Provide clearance in hangers and from structure and other equipment for installation of 
insulation. Refer to Section 22 07 00 Provide supplemental angles, channels and formed 
steel supports to support piping, equipment, etc. from building structural members. Piping, 
ductwork, equipment, etc. shall not be supported from the roof deck.

3.2 PIPE HANGER AND SUPPORT APPLICATIONS

A. Refer to other Division 22 sections for specific hanger and support requirements.

B. Comply with MSS SP-58 for pipe hanger selections and applications that are not specified 
in piping system Sections.

C. Use nonmetallic coatings on attachments for electrolytic protection where attachments are 
in direct contact with copper tubing.

D. Use padded hangers for galvanized or painted piping.

E. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as 
specified in piping system specific sections, install the following types:
1. MSS Type 1 - Adjustable, Steel Clevis Hangers: For suspension of non-insulated 

or insulated stationary pipes, 2 inch to 30 inch size.
2. MSS Type 2 - Yoke-Type Pipe Clamps: For suspension of 120 to 450 deg F 

pipes, 4 inch to 16 inch size, requiring up to 4 inches of insulation.
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3. MSS Type 3 - Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps: For suspension 
of pipes, 3/4 inch to 24 inch size, requiring clamp flexibility and up to 4 inches of 
insulation.

4. MSS Type 4 - Steel Pipe Clamps: For suspension of cold and hot pipes, 1/2 inch 
to 24 inch size, if little or no insulation is required.

5. MSS Type 5 - Pipe Hangers: For suspension of pipes, 1/2 inch to 4 inch size, to 
allow off-center closure for hanger installation before pipe erection.

6. MSS Type 12 - Extension Hinged or 2-Bolt Split Pipe Clamps: For suspension of 
non-insulated stationary pipes, 3/8 inch to 3 inch size.

7. MSS Type 24 - U-Bolts: For support of heavy pipes, 1/2 inch to 30inch.
8. MSS Type 26 - Clips: For support of insulated pipes not subject to expansion or 

contraction.
9. MSS Type 36 - Pipe Saddle Supports: For support of pipes, 4 inch to 36 inch 

size, with steel pipe base stanchion support and cast-iron floor flange.
10. MSS Type 37 - Pipe Stanchion Saddles: For support of pipes, 4 inch to 36 inch 

size, with steel pipe base stanchion support and cast-iron floor flange and with U-
bolt to retain pipe.

11. MSS Type 38 - Adjustable, Pipe Saddle Supports: For stanchion-type support for 
pipes, 2-1/2 inch to 36 inch size, if vertical adjustment is required, with steel pipe 
base stanchion support and cast-iron floor flange.

12. MSS Type 41 - Single Pipe Rolls: For suspension of pipes, 1 inch to 30 inch size, 
from 2 rods if longitudinal movement caused by expansion and contraction might 
occur.

13. MSS Type 43 - Adjustable Roller Hangers: For suspension of pipes, 2-1/2 inch to 
20 inch size, from single rod if horizontal movement caused by expansion and 
contraction might occur.

14. MSS Type 44 - Complete Pipe Rolls: For support of pipes, 2 inch to 42 inch size, 
if longitudinal movement caused by expansion and contraction might occur but 
vertical adjustment is not necessary.

15. MSS Type 45 - Pipe Roll and Plate Units: For support of pipes, 2 inch to 24 inch, 
if small horizontal movement caused by expansion and contraction might occur 
and vertical adjustment is not necessary.

16. MSS Type 46 - Adjustable Pipe Roll and Base Units: For support of pipes, 2 inch 
to 30inch size, if vertical and lateral adjustment during installation might be 
required in addition to expansion and contraction.

F. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types:
1. MSS Type 8 - Extension Pipe or Riser Clamps: For support of pipe risers, ¾ inch 

to 20 inch size.
2. MSS Type 42 - Carbon- or Alloy-Steel Riser Clamps: For support of pipe risers, 

3/4 inch to 20 inch size, if longer ends are required for riser clamps.

G. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types:
1. MSS Type 13 - Steel Turnbuckles: For adjustment up to 6 inches for heavy loads.
2. MSS Type 14 - Steel Clevises: For 120 to 450 deg F piping installations.
3. MSS Type 16 - Malleable-Iron Sockets: For attaching hanger rods to various 

types of building attachments.
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4. MSS Type 17 - Steel Weldless Eye Nuts: For 120 to 450 deg F piping 
installations.

H. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. MSS Type 18 - Steel or Malleable Concrete Inserts: For upper attachment to 

suspend pipe hangers from concrete ceiling.
2. MSS Type 19 - Top-Beam C-Clamps: For use under roof installations with bar-

joist construction to attach to top flange of structural shape.
3. MSS Type 21 - Center-Beam Clamps: For attaching to center of bottom flange of 

beams.
4. MSS Type 22 - Welded Beam Attachments: For attaching to bottom of beams if 

loads are considerable and rod sizes are large.
5. MSS Type 23 - C-Clamps: For structural shapes.
6. MSS Type 25 - Top-Beam Clamps: For top of beams if hanger rod is required 

tangent to flange edge.
7. MSS Type 27 - Side-Beam Clamps: For bottom of steel I-beams.
8. MSS Type 28 - Steel-Beam Clamps with Eye Nuts: For attaching to bottom of 

steel I-beams for heavy loads.
9. MSS Type 29 - Linked-Steel Clamps with Eye Nuts: For attaching to bottom of 

steel I-beams for heavy loads, with link extensions.
10. MSS Type 30 - Malleable Beam Clamps with Extension Pieces: For attaching to 

structural steel.
11. 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.

12. MSS Type 34 - Side-Beam Brackets: For sides of steel or wooden beams.
13. MSS Type 57 - Plate Lugs: For attaching to steel beams if flexibility at beam is 

required.
14. MSS Type 58 - Horizontal Travelers: For supporting piping systems subject to 

linear horizontal movement where headroom is limited.

I. Saddles and Shields: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. MSS Type 39 - Steel Pipe-Covering Protection Saddles: To fill interior voids 

with insulation that matches adjoining insulation.
2. MSS Type 40 - Protection Shields: Of length recommended in writing by 

manufacturer to prevent crushing insulation.
3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

J. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types:
1. MSS Type 47 - Restraint-Control Devices: Where indicated to control piping 

movement.
2. MSS Type 48 - Spring Cushions: For light loads if vertical movement does not 

exceed 1-1/4 inches.
3. MSS Type 49 - Spring-Cushion Roll Hangers: For equipping Type 41 roll hanger 

with springs.
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4. MSS Type 50 - Spring Sway Braces: To retard sway, shock, vibration, or thermal 
expansion in piping systems.

5. MSS Type 51 - Variable-Spring Hangers: Preset to indicated load and limit 
variability factor to 25 percent to absorb expansion and contraction of piping 
system from hanger.

6. MSS Type 52 - Variable-Spring Base Supports: Preset to indicated load and limit 
variability factor to 25 percent to absorb expansion and contraction of piping 
system from base support.

7. MSS Type 53 - Variable-Spring Trapeze Hangers: Preset to indicated load and 
limit variability factor to 25 percent to absorb expansion and contraction of 
piping system from trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of 
stress from one support to another support, critical terminal, or connected 
equipment. Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability. These supports include the following types:
a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze 

member.

K. Comply with MSS SP-58 for trapeze pipe hanger selections and applications that are not 
specified in piping system Sections.

L. Comply with MFMA-102 for metal framing system selections and applications that are not 
specified in piping system Sections.

3.3 PREPARATION

A. Obtain permission from Architect/Engineer before using powder-actuated anchors.

B. Obtain permission from Architect/Engineer before drilling or cutting structural members.

C. Screw in threaded rod anchors shall not be used to attach to metal roof decks unless 
approved by the Architect and Engineer.

3.4 PIPE HANGER AND SUPPORT INSTALLATION

A. Steel Pipe Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, 
and attachments as required to properly support piping from building structure.

B. Trapeze Pipe Hanger Installation: Comply with MSS SP-58. 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 above for 
individual pipe hangers.

2. Field fabricate from ASTM A 36, steel shapes selected for loads being supported. 
Weld steel according to AWS D1.1.
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C. Metal Framing System for Multiple Hangers: Arrange for grouping of parallel runs of 
piping and support together on field-assembled metal framing systems.

D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

E. Fastener System Installation: Install mechanical-expansion anchors in concrete after 
concrete is placed and completely cured. Install fasteners according to manufacturer's 
written instructions.

F. Pipe Stand Installation:
1. Pipe Stand Types except Curb-Mounting Type: Assemble components and 

mount on smooth roof surface. Do not penetrate roof membrane.
2. Curb-Mounting-Type Pipe Stands: Assemble components or fabricate pipe stand 

and mount on permanent, stationary roof curb. Refer to Division 07 Section 
"Roof Accessories" for curbs.

3. Floor Support: concrete pier or steel support.

G. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, 
and other accessories.

H. 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.

I. Install lateral bracing with pipe hangers and supports to prevent swaying.

J. 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 concrete inserts before 
concrete is placed; fasten inserts to forms and install reinforcing bars through openings at 
top of inserts.

K. Load Distribution: Install hangers and supports so piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment.

L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum 
pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for 
building services piping) are not exceeded.

M. Insulated Piping: Comply with the following:
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 according to ASME B31.1 for power 
piping and 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.
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a. Thermal-hanger shield inserts may be used in lieu of protection saddles. 
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 piping with vapor barrier. 
Shields shall span an arc of 180 degrees.
a. Thermal-hanger shield inserts may be used in lieu of protective shields. 

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 1-1/4 to NPS 3-1/2: 12 inches long and 18 gauge (0.048 inch thick).
b. NPS 4: 12 inches long and 16 gauge (0.06 inch thick).
c. NPS 5 and NPS 6: 18 inches long and 16 gauge (0.06 inch thick).
d. NPS 8 to NPS 14: 24 inches long and 14 gauge (0.075 inch thick).
e. NPS 16 to NPS 24: 24 inches long and 12 gauge (0.105 inch thick).

5. Pipes NPS 8 and Larger: Include MSS SP-58, Type 39 protective saddle.
6. Insert Material: Length at least as long as protective shield.
7. Thermal-Hanger Shields: Install with insulation same thickness as piping 

insulation.

N. Provide rigid anchors for pipes after vibration isolation components are installed. Refer to 
Section 22 05 48.

3.5 EQUIPMENT BASES AND SUPPORTS

A. Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6 
inches beyond supported equipment. Refer to Section 03 30 00.

B. Using templates furnished with equipment, install anchor bolts, and accessories for 
mounting and anchoring equipment.

C. Construct supports to suspend equipment from structure overhead or to support equipment 
above floor. Fabricate supports from welded-structural steel shapes. Brace and fasten with 
flanges bolted to structure.

3.6 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 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.
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4. Finish welds at exposed connections so no roughness shows after finishing and 
contours of welded surfaces match adjacent contours.

3.7 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.8 FIELD QUALITY CONTROL

A. Refer to Division 01 - Quality Requirements and Execution and Closeout Requirements.

3.9 CLEANING

A. Refer to Division 01 - Execution and Closeout Requirements: 

3.10 PROTECTION OF FINISHED WORK

A. Refer to Division 01 Execution and Closeout Requirements

3.11 SCHEDULES

A. Install pipe hangers with the following maximum spacing. Verify allowable maximum 
spacing with pipe hanger manufacturers. Where manufacturer requires hangers installed at 
different spacing intervals than indicated in the table below, the smaller spacing shall be 
used. 

PIPE HANGER SPACING

PIPE MATERIAL

MAXIMUM
HORIZONTAL 

SPACING
Feet

MAXIMUM 
VERTICAL 
SPACING

Feet
ABS pipe, all sizes 4 10a

Brass, all sizes 10 10
Cast Iron, all sizes 5 15
Cast Iron, all sizes, with 10 foot length of pipe 10 15
Copper Pipe, all sizes 6 10
Copper Tube, 1-1/4 inches and smaller 6 10
Copper Tube, 1-1/2 inches and larger 10 10
PVC 1 1/2 inch and smaller, 100°F and below 3 10 a

PVC 1-1/2 inch and smaller, above 100°F 2 10
PVC 2 inch and larger, 100°F and below 4 10 a
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PVC 2 inch and larger, above 100°F 3 10
Steel, 3 inches and smaller 7 15
Steel, 4 inches and larger 12 15

a. For sizes 2 inches and smaller, a guide shall be installed midway between required vertical supports. Such 
guides shall prevent pipe movement in a direction perpendicular to the axis of the pipe.

b. Hanger rods shall be sized in accordance with rod manufacturer’s recommendations.
c. Where hanger manufacturer recommends spacing that varies from the above table, the more stringent 

spacing requirement shall be followed.

END OF SECTION 220529
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SECTION 220548 - VIBRATION AND SEISMIC CONTROLS FOR
 PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Equipment support bases.

B. Vibration isolators, non-seismic type

C. Vibration isolators, seismic type

D. Seismic snubber assemblies.

E. Seismic restraints for suspended components and equipment

1.2 RELATED REQUIREMENTS

A. Drawings and general provisions of the contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this section.

B. Division 03 - Concrete.

C. Division 22 - Plumbing

1.3 REFERENCE STANDARDS (follow the most currently adopted amended version)

A. Air Movement and Control Association International, Inc.:
1. AMCA 300 - Reverberant Room Method for Sound Testing of Fans.

B. American National Standards Institute:
1. ANSI S1.4 - Sound Level Meters.
2. ANSI S1.8 - Reference Quantities for Acoustical Levels.
3. ANSI S1.13 - Methods for the Measurement of Sound Pressure Levels in Air.
4. ANSI S12.36 - Survey Methods for the Determination of Sound Power Levels of 

Noise Sources.

C. Air-Conditioning and Refrigeration Institute:
1. ARI 575 - Method of Measuring Machinery Sound within Equipment Space.

D. American Society of Heating, Refrigerating and Air Conditioning:
1. ASHRAE 68 - Laboratory Method of Testing In-Duct Sound Power 

Measurement Procedure for Fans.
2. ASHRAE Handbook - HVAC Applications.



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT 220548 - 2

E. ASTM International:
1. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne 

Sound Transmission Loss of Building Partitions and Elements.
2. ASTM E477 - Standard Test Method for Measuring Acoustical and Airflow 

Performance of Duct Liner Materials and Prefabricated Silencers.
3. ASTM E596 - Standard Test Method for Laboratory Measurement of the Noise 

Reduction of Sound-Isolating Enclosures.

F. Sheet Metal and Air Conditioning Contractors’ National Association:
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.
2. SMACNA - Seismic Restraint Manual Guidelines for Mechanical Systems
3.

G. American Society of Civil Engineers 
1. ASCE - Minimum Design Loads for Buildings and Other Structures.

H. Federal Emergency Management Agency, FEMA
1. FEMA 412 - Installing Seismic Restraints for Mechanical Equipment.
2. FEMA 413 - Installing Seismic Restraints for Electrical Equipment.
3. FEMA 414 - Installing Seismic Restraints for Duct and Pipe.
4. FEMA E-74 - Reducing the Risks of Nonstructural Earthquake Damage.

I. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural 
Steel; International Accreditation Service, Inc.

1.4 INTENT 

A. All plumbing equipment and piping as noted on the equipment schedule or in the 
specification shall be mounted on or suspended from vibration isolators to prevent the 
transmission of vibration and mechanically transmitted sound to the building structure. 
Vibration isolators shall be selected in accordance with the weight distribution so as to 
produce reasonably uniform deflections.

B. All isolators and isolation materials shall be of the same manufacturer and shall be certified 
by the manufacturer.

C. It is the intent of the seismic portion of this specification to keep all plumbing building 
system components in place during a seismic event.

D. All such systems must be installed in strict accordance with seismic codes, component 
manufacturer's recommendations and building construction standards. Whenever a conflict 
occurs between the manufacturer's recommendations or construction standards, the most 
stringent shall apply.

E. This specification is considered to be minimum requirements for seismic consideration and 
is not intended as a substitute for legislated, more stringent, national, state or local 
construction requirements (i.e. California Title 24, California OSHPD, Canadian Building 
Codes, or other requirements).

http://www.fema.gov/
http://www.fema.gov/
http://www.fema.gov/
http://www.fema.gov/
http://www.iasonline.org/index.html
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F. Any variance or non-compliance with these specification requirements shall be corrected 
by the contractor in an approved manner.

1.5 SUBMITTALS

A. Product Data: Submit schedule of vibration isolator type with location and load on each. 
Submit catalog information indicating, materials, dimensional data, pressure losses, and 
acoustical performance for standard sound attenuation products.Shop Drawings:
1. Provide schedule of vibration isolator type with location and load on each.
2. Fully dimensioned fabrication drawings and installation details for vibration 

isolation bases, member sizes, attachments to isolators, and supported equipment.
3. Include auxiliary motor slide bases and rails, base weights, inertia bases, concrete 

weights, equipment static loads, support points, vibration isolators, and detailed 
layout of isolator location and orientation with static and dynamic load on each 
isolator.

4. Include selections from prescriptive design tables that indicate compliance with 
the applicable building code and the vibration isolator manufacturer's 
requirements.

5. Clearly indicate the load and capacity assumptions selected. Include copies of 
any calculations.

B. Seismic Certification and Analysis:
1. Include the calculations that indicate compliance with the applicable building 

code for seismic controls and the vibration isolator manufacturer's requirements.
2. Include the seal of the Professional Structural Engineer registered where the 

Project is located, on the drawings and calculations which at a minimum include 
the following:
a. Seismic Restraint Details:  Detailed drawings of seismic restraints and 

snubbers including anchorage details that indicate quantity, diameter, and 
depth of penetration, edge distance, and spacing of anchors.

b. Equipment Seismic Qualification Certification:  Certification by the 
manufacturer or responsible party that each piece of equipment provided 
will withstand seismic force levels as specified in the applicable building 
code for seismic controls.
1) Basis for Certification:  Indicate whether the withstand 

certification is based on actual testing of assembled components, 
on calculations, or on historic data.

2) Indicate equipment to be sufficiently durable to resist design 
forces and or remain functional after the seismic event.

c. Dimensioned outline drawings of equipment identifying center of gravity, 
locations, and provisions for mounting and anchorage.

d. Detailed description of the equipment anchorage devices on which the 
certifications are based.

e. Statement of Special Inspections:  Prepared by the registered design 
professional in responsible charge.

C. Delegated-Design Submittal: 
1. For each vibration isolation device.



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT 220548 - 4

a. Include design calculations and details for selecting vibration isolators, 
vibration isolation bases, and appropriate attachment methods for all 
equipment.

b. Design Calculations: Calculate static and dynamic loading due to 
equipment weight and required to select vibration isolators and for 
designing vibration isolation bases.
1) Coordinate design calculations with wind load calculations 

required for equipment mounted outdoors. Comply with 
requirements in other Sections for equipment mounted outdoors.

c. Riser Supports: Include riser diagrams and calculations showing 
anticipated expansion and contraction at each support point, initial and 
final loads on building structure and spring deflection changes. Include 
certification that riser system was examined for excessive stress and that 
none exists.

D. Manufacturer's Instructions:  Indicate installation instructions with special procedures and 
setting dimensions.

1.6 QUALITY ASSURANCE

A. Perform design and installation in accordance with applicable codes.

B. Designer Qualifications:  Perform design under direct supervision of a Professional 
Engineer experienced in design of this type of work and registered and licensed in the State 
in which the Project is located.

C. Manufacturer Qualifications:  Company specializing in manufacturing products specified 
in this section, with not less than three years of documented experience.
1. Member of Vibration Isolation and Seismic Control Manufacturers Association 

(VISCMA).

D. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum 3 years of experience.

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

F. Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

1.7 SEISMIC FORCE LEVELS

A. Installations shall be designed to safely accept external forces determined in accordance 
with the International Building Code, Section 1613 and ASCE 7-16 in any direction for all 
rigidly supported equipment without failure and permanent displacement of the equipment. 
Seismic restraints shall not short circuit vibration isolation systems or transmit 
objectionable vibration or noise.
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B. Seismic restraints for all systems shall be installed in accordance with: 
1. Code IBC
2. Use group [III edit as required]
3. Seismic design category [C edit as required]
4. Site Classification [C edit as required]
5. Building Ip (Importance Factor) [1 or 1.5 edit as required]
6. All Life safety systems Importance Factor = 1.5

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Mason Industries.

B. Kinetics Noise Control, Inc.

C. Vibration Eliminator Company, Inc.

D. Novia Corporation

E. Substitutions: Division 01 – General Requirements

2.2 VIBRATION ISOLATORS, NON-SEISMIC TYPE

A. Elastomeric Pads:
1. Material:  Oil, ozone, and oxidant resistant rubber, neoprene or other elastomeric 

compounds.
2. Thickness:  0.25 inch minimum.
3. Assembly:  Single or multiple layers using bonded, galvanized sheet metal 

separation plate between each layer with load plate providing evenly distributed 
load over pad surface.

4. Surface Pattern: Smooth, ribbed or waffle pattern.

B. Elastomeric Mounts:
1. Material:  Oil, ozone, and oxidant resistant rubber, neoprene or other elastomeric 

compounds.
2. Assembly:  Encapsulated load transfer plate bolted to equipment and base plate 

with anchor hole bolted to supporting structure.

C. Open Steel Springs:
1. Assembly:  Freestanding, laterally stable without housing.
2. Outside spring 
3. Leveling Device:  Rigidly connected to equipment or frame.

D. Restrained Steel Springs:
1. Housing:  Rigid blocking during rigging prevents equipment installed and 

operating height from changing during temporary weight reduction.
2. Equipment Wind Loading:  Adequate means for fastening isolator top to 

equipment and isolator base plate to supporting structure.
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E. Elastomeric Hangers:
1. Housing:  Steel construction containing elastomeric isolation element to prevent 

rod contact with housing and short-circuiting of isolating function.
2. Incorporate steel load distribution plate sandwiching elastomeric element to 

housing.

F. Spring Hanger:
1. Description: Steel construction containing stable steel spring and integral 

elastomeric element preventing metal to metal contact. Mountings shall have 
leveling bolts that shall be rigidly bolted to the equipment. Spring diameters shall 
be no less than 0.8 of the compressed height of the spring at rated load. 

2. Housing:  Steel construction containing stable steel spring and integral 
elastomeric element preventing metal to metal contact.

3. Bottom Opening:  Sized to allow plus/minus 15 degrees rod misalignment.

G. Combination Elastomeric-Spring Hanger:
1. Housing:  Steel construction containing stable steel spring with elastomeric 

element in series isolating upper connection of hanger box to building structure.
2. Bottom Opening:  Sized to allow plus/minus 15 degrees rod misalignment.

H. Thrust Restraints:
1. Housing:  Steel construction containing stable steel spring and integral 

elastomeric element installed in pairs to resist air pressure thrusts.
2. Bottom Openings:  Sized to allow plus/minus 15 degrees rod misalignment.
3. Provide Galvanized, Metallic Coatings: Pre-galvanized or hot dipped.

2.3 VIBRATION ISOLATORS, SEISMIC TYPE

A. Coil Springs Consisting of Single Elements:
1. Housing Manufactured from cast iron material.
2. Ductile Material:  Designed and rated for seismic applications.
3. Spring:  Restrained by housing without significant degradation of vibration 

isolation capabilities during normal equipment operating conditions.
4. Resilient Snubbing Grommet System:  Incorporated and designed with 

clearances of no more than 0.25 inch in any direction preventing direct metal-to-
metal contact between supported member and fixed restraint housing.

5. Resilient Pad:  Located in series with spring.
6. Coil Springs:  Color coded elements to have a lateral stiffness greater than 0.8 

times the rated vertical stiffness with 50 percent overload capacity.
7. Finish:  Suitable for the application.

B. All Directional Elastomeric:
1. Material:  Molded from oil, ozone, and oxidant resistant compounds.
2. Operating Parameters:  Designed to operate within the isolator strain limits 

providing maximum performance and service life.
3. Attachment Method:  Encapsulated load transfer plate bolted to equipment and 

base plate with anchor hole bolted to supporting structure.
4. Rating:  Cast iron and aluminum housings rated for seismic restraint applications.
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5. Minimum Operating Static Deflections:  Deflections indicated in project 
documents are not to exceed published load capacities.

2.4 SEISMIC SNUBBER ASSEMBLIES 

A. Comply with:
1. ASHRAE (HVAC) Handbook - HVAC Applications.
2. FEMA 412.
3. FEMA 413.
4. FEMA 414.
5. FEMA E-74.
6. SMACNA (SRM).

B. All Directional External:
1. Application:  Minimum three (3) snubbers are required for each equipment 

installation, oriented properly to restrain isolated equipment in all directions.
2. Construction:  Interlocking steel construction attached to the building structure 

and equipment in a manner consistent with anticipated design loads.
3. Performance:  Equipment movement at each snubber location limited to a 

maximum of 0.25 inches in any direction without significantly degrading the 
vibration isolation capability of the isolator during normal operating conditions.

4. Resilient Pad:  Minimum 0.25 inch thick cushions any impact and prevents 
metal-to-metal contact.

C. Lateral External:
1. Application:  Minimum three (3) snubbers are required for each stable equipment 

installation, oriented properly to restrain isolated equipment in all lateral 
directions where uplift forces are zero or addressed by other restraints.

2. Construction:  Steel construction attached to the building structure and equipment 
in a manner consistent with anticipated design loads.

3. Performance:  Equipment movement at each snubber location limited to a 
maximum of        0.25 inches in any direction without significantly degrading the 
vibration isolation capability of the isolator during normal operating conditions.

4. Resilient Pad:  Minimum 0.25 inch thick cushions any impact and prevents 
metal-to-metal contact.

D. Omni Directional External:
1. Application:  Minimum four (4) snubbers are required for each stable equipment 

installation, oriented properly to restrain isolated equipment in all lateral 
directions.

2. Construction:  Steel construction attached to the building structure and equipment 
in a manner consistent with anticipated design loads.

3. Performance:  Equipment movement at each snubber location limited to a 
maximum of        0.25 inches in any direction without significantly degrading the 
vibration isolation capability of the isolator during normal operating conditions.

4. Resilient Pad:  Minimum 0.25 inch thick cushions any impact and prevents 
metal-to-metal contact.

E. Horizontal Single Axis External:

https://global.ihs.com/doc_detail.cfm?&rid=BSD&input_search_filter=ASHRAE&item_s_key=00011523&item_key_date=841231&input_doc_number=handbook&input_doc_title=&org_code=ASHRAE
http://www.fema.gov/
http://www.fema.gov/
http://www.fema.gov/
http://www.fema.gov/
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20SEISMIC%20RES%20MANU
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1. Application:  Minimum four (4) snubbers are required for each stable equipment 
installation, oriented properly to restrain isolated equipment in all lateral 
directions where uplift forces are zero or addressed by other restraints.

2. Construction:  Steel construction attached to the building structure and equipment 
in a manner consistent with anticipated design loads.

3. Performance:  Equipment movement at each snubber location limited to a 
maximum of 0.25 inches in any direction without significantly degrading the 
vibration isolation capability of the isolator during normal operating conditions.

4. Resilient Pad:  Minimum 0.25 inch thick cushions any impact and prevents 
metal-to-metal contact.

2.5 SEISMIC RESTRAINTS FOR SUSPENDED COMPONENTS AND EQUIPMENT

A. Comply with:
1. FEMA 412.
2. FEMA 413.
3. FEMA 414.
4. FEMA E-74.

B. Cable Restraints:
1. Wire Rope:  Steel wire strand cables sized to resist seismic loads in all lateral 

directions.
2. Protective Thimbles:  Eliminates potential for dynamic cable wear and strand 

breakage.
3. Size:  Based on the lesser of cable capacity or anchor load taking into account 

bracket geometry.
4. Connections:

a. Use overlapping wire rope U clips, cable clamping bolts, swaged sleeves 
or seismically rated tool-less wedge insert lock connectors.

b. Internally brace clevis hanger bracket cross bolt to prevent deformation.
5. Vertical Suspension Rods:  Attach required bracing of sufficient strength to 

prevent rod buckling from vertical compression forces utilizing series of 
attachment clips.

C. Rigid Restraints:
1. Structural Element:  Sized to resist seismic loads in all lateral directions and 

carry both compressive and tensile loading.
2. Size:  Based on the lesser of cable capacity or anchor load taking into account 

bracket geometry.
3. Connections:  Internally brace clevis hanger bracket cross bolt to prevent 

deformation.
4. Static Support System:  Anchorage capable of carrying additional tension loads 

generated by the vertical component of the rigid brace compression which is 
additive to any static load requirements on the system.

5. Vertical Suspension Rods:  Attached required bracing of sufficient strength to 
prevent rod buckling from vertical compression forces utilizing series of 
attachment clips.

6. Provide Galvanized, Metallic Coatings: Pre-galvanized or hot dipped.

2.6 EQUIPMENT SUPPORT BASES

http://www.fema.gov/
http://www.fema.gov/
http://www.fema.gov/
http://www.fema.gov/
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A. Spring Isolated Steel Rails:
1. Construction:  Engineered, structural steel frames with welded brackets for side 

mounting of the isolators. Roof Rails shall be flashed and waterproofed into the 
roof’s membrane waterproofing system.  

2. Frames:  Square, rectangular or T-shaped.
3. Design:  Sufficiently rigid to prevent misalignment or undue stress on machine, 

and to transmit design loads to isolators and snubbers.
4. Applications:  Adjustable motor slide rails for centrifugal fans.

B. Concrete Inertia Bases:
1. Construction:  Engineered, steel forms, with integrated isolator brackets and 

anchor bolts, welded or tied reinforcing bars running both ways in a single layer.
2. Size:  6 inches minimum depth and sized to accommodate elbow supports.
3. Mass:  Minimum of 1.5 times weight of isolated equipment.
4. Connecting Point:  Reinforced to connect isolators and snubbers to base 

including template and fastening devices for equipment.
5. Concrete:  Filled on site with minimum 3000 psi concrete.  See Section 03 3000 

for additional requirements.
6. Applications:  Adjustable motor slide rails for centrifugal fans.

PART 3 EXECUTION

3.1 INSTALLATION - GENERAL

A. Install in accordance with manufacturer's instructions.

B. Bases:
1. Set steel bases for one inch clearance between housekeeping pad and base.
2. Set concrete inertia bases for 2 inches clearance between housekeeping pad and 

base.
3. Adjust equipment level.

C. On closed spring isolators, adjust so side stabilizers are clear under normal operating 
conditions.

D. Prior to making piping connections to equipment with operating weights substantially 
different from installed weights, block up equipment with temporary shims to final height.  
When full load is applied, adjust isolators to load to allow shim removal.

E. Provide pairs of horizontal limit springs on fans with more than 6.0 inches WC static 
pressure, and on hanger supported, horizontally mounted axial fans.

F. Support piping connections to equipment mounted on isolators using isolators or resilient 
hangers for scheduled distance.
1. Up to 4 Inches Pipe Size:  First three points of support.
2. 5 to 8 Inches Pipe Size:  First four points of support.
3. 10 inches Pipe Size and Over:  First six points of support.
4. Select three hangers closest to vibration source for minimum 1.0 inch static 

deflection or static deflection of isolated equipment.  Select remaining isolators 
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for minimum 1.0 inch static deflection or 1/2 static deflection of isolated 
equipment.

G. All vibration isolators and seismic restraint systems must be installed in strict accordance 
with the manufacturers written instructions and all certified submittal data.

H. Installation of vibration isolators and seismic restraints must not cause any change of 
position of equipment, piping or ductwork resulting in stresses or misalignment.

I. No rigid connections between equipment and the building structure shall be made that 
degrades the noise and vibration control system herein specified.

J. The contractor shall not install any equipment, piping, duct or conduit that makes rigid 
connections with the building unless isolation is not specified. "Building" includes, but is 
not limited to, slabs, beams, columns, studs and walls. Any conflicts with other trades that 
will result in rigid contact with equipment or piping due to inadequate space or other 
unforeseen conditions should be brought to the architects/engineers attention prior to 
installation. Corrective work necessitated by conflicts after installation shall be at the 
responsible contractor’s expense.

K. Bring to the architects/engineers attention any discrepancies between the specifications and 
the field conditions or changes required due to specific equipment selection, prior to 
installation. Corrective work necessitated by discrepancies after installation shall be at the 
responsible contractor’s expense.

L. Cast in place inserts or wedge type drill-in concrete anchors. All vibration isolators, base 
frames and inertia bases to conform to all uniform deflection and stability requirements 
under all operating loads.

M. Steel springs to operate in the linear portion of the load versus deflection curve over 
deflection range of not less than 50 percent above specified deflection.

N. Lateral to vertical stiffness ratio to not exceed 0.08 with spring deflection at minimum 75 
percent of specified deflection.

O. All equipment mounted on vibration isolated bases to have minimum operating clearance 
of 2 inches between the base and floor or support beneath unless noted otherwise.

3.2 INSTALLATION OF CONCRETE INERTIA BASES

A. Minimum operating clearance between concrete inertia and base and housekeeping pad or 
floor shall be 2”.

B. The equipment structural steel or concrete inertia base shall be placed in position and 
supported temporarily by blocks or shims, as appropriate, prior to the installation of the 
machine or isolators.

C. The isolators shall be installed without raising the machine and frame assembly.
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D. After the installation is complete and under full load, the isolators shall be adjusted so that 
the load is transferred from the blocks to the isolators. When all isolators are properly 
adjusted, the blocks or shims shall be removed.

E. Verify that all installed isolator and mounting systems permit equipment motion in all 
directions. Adjust or provide additional resilient restraints to flexibly limit start-up 
equipment lateral motion to 1/4”.

F. Prior to start-up, clean out all foreign matter between bases and equipment. Verify that 
there are no isolation short circuits in the base, isolators, or seismic restraints.

3.3 PIPING SYSTEM VIBRATION ISOLATION 

A. Vibration isolators for suspended piping: (For piping connected to large pumps)
1. Provide spring hangers for all piping in equipment rooms and up to 50 ft from 

vibration-isolated equipment. The first three hangers from the equipment shall be 
provided with the same deflection as the equipment isolators, with a maximum 
limitation of 2 in. deflection. Remaining hangers shall be spring or combination 
spring and elastomeric with 0.75 in. deflection. The first two hangers adjacent to 
the equipment shall be the positioning or pre-compressed type. Provide 
positioning hangers for all isolated piping 8 in. and larger. Piping over 2 inches in 
diameter suspended below or within 50 ft of conference rooms, classrooms and 
auditorium areas shall be hung with isolation hangers.

B. Vibration isolators for floor-supported piping: (For piping connected to large floor 
mounted pumps)
1. Provide vibration isolators for floor supports for piping in equipment rooms to 

isolate equipment. Isolators shall be selected according to the guidelines for 
hangers. The first two adjacent floor supports shall be the restrained spring type, 
with a restraint/blocking feature to prevent load transfer to equipment flanges as 
the piping is filled or drained. Provide a slide plate where pipe is subjected to 
large thermal movement (PTFE, graphite, or steel) and shall be installed on top 
of the isolator. Provide a thermal barrier when rubber products are installed 
directly beneath steam or hot-water lines.

3.4 INSTALLATION - SEISMIC

A. Comply with:
1. FEMA 412.
2. FEMA 413.
3. FEMA 414.
4. FEMA E-74.

B. Seismic Snubbers:
1. Provide on all isolated equipment, piping and.
2. Provide minimum of four seismic snubbers located close to isolators.
3. Snub equipment designated for post-disaster use to 0.05 inch maximum 

clearance.
4. Snub all other equipment between 0.15 inch and 0.25 inch clearance.

http://www.fema.gov/
http://www.fema.gov/
http://www.fema.gov/
http://www.fema.gov/
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C. Floor and Base-Mounted Equipment, Vibration Isolated Equipment and associated 
Vibration and Seismic Controls for Connections:
1. Install equipment anchorage items designed to resist seismic design force in any 

direction.
2. Install vibration and seismic controls designed to include base and isolator 

requirements.
3. Provide flexible connections between equipment and interconnected piping.
4. Provide isolators and restraints designed for amplified code forces per ASCE 7 

and with demonstrated ability to resist required forces including gravity, 
operational and seismic forces.

5. Where equipment is not designed to be point loaded, provide base capable of 
transferring gravity and seismic demands from equipment to isolator base plate 
anchorage.

6. Where concrete floor thickness is less than required for expansion anchor 
installation, install through bolt in lieu of expansion anchor.

7. Where timber/wood floor or other substrate is inadequate for installation of lag 
bolts, screws or other mechanical fasteners, install supplemental framing or 
blocking to transfer loads to structural elements.

D. Suspended Plumbing Equipment:
1. Provide supports and bracing to resist seismic design force in any direction.
2. Provide flexible connections between equipment and interconnected piping.
3. Brace equipment hung from spring mounts using cable or other bracing that will 

not transmit vibration to the structure.
4. Use of proprietary restraint systems with a certificate of compliance, verified and 

listed by an accredited inspection body is acceptable (pending shop drawing 
approval), as an alternative to project specific seismic bracing design.

E. Wall mounted Plumbing Equipment:
1. Provide support and bracing to resist seismic design force in any direction.
2. Install backing plates or blocking as required to deliver load to primary wall 

framing members.
3. Anchoring to gypsum wallboard, plaster or other wall finish that has not been 

engineered to resist imposed loads is not permitted.

F. Piping:
1. Provide seismic bracing in accordance ASCE 7.
2. Provide supports, braces, and anchors to resist gravity and seismic design forces.
3. Provide flexible connections between floor mounted equipment and suspended 

piping; between unbraced piping and restrained suspended items; as required for 
thermal movement; at building separations and seismic joints; and wherever 
relative differential movements could damage pipe in an earthquake.

4. Brace resiliently supported pipe with cable bracing or alternate means designed 
to prevent transmission of vibrations and noise to the structure.

5. Brace every run 5.0 feet or more in length with two transverse and one 
longitudinal bracing locations.

6. Pipes and Connections Constructed of Ductile Materials (copper, ductile iron, 
steel or aluminum and brazed, welded or screwed connections):
a. Provide transverse bracing at spacing not more than 40.0 feet on center.
b. Provide longitudinal bracing at spacing not more than 80.0 feet on center.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASCE%207-10
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASCE%207-10
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7. Pipes and Connections Constructed of Non Ductile Materials (cast iron, no-hub, 
plastic or non-UL listed grooved coupling pipe):
a. Provide transverse bracing at spacing not more than 20.0 feet on center.
b. Provide longitudinal bracing at spacing not more than 40.0 feet on center.

8. Provide lateral restraint for risers at not more than 30 feet on center or as required 
for horizontal runs, whichever is less.

9. Use of proprietary restraint systems with a certificate of compliance, verified and 
listed by an accredited inspection body is acceptable (pending shop drawing 
approval), as an alternative to project specific seismic bracing design.

G. Tanks:
1. Install tank anchorage, tank legs and/or supporting structure designed to resist 

design force.
2. Provide flexible connections between tank and interconnected piping.

3.5 FIELD QUALITY CONTROL

A. Inspect isolated equipment after installation and submit report.  Include static deflections.

B. Perform testing and inspections of the installation in accordance with Section 01 4533.

3.6 SCHEDULE

A. Provide vibration isolators and equipment bases for all rotating, piston driven or vibrating 
equipment in accordance with the following schedules. Selection of equipment isolators 
shall be based on approved equipment shop drawings.

Base & Isolator Types
Base Types Isolator Types
None No base, isolators attached directly to 

equipment. Suspend equipment 
securely from structure or floor-
mount equipment on concrete 
housekeeping pad.

EL Elastomeric pad, floor mount or hanger. 
Use restrained elastomeric mount where 
seismic restraint is required.

Steel Structural steel rails or base. Spring Spring floor isolator or hanger.  Use 
restrained spring isolator where seismic 
restraint is required.

Inertia 
Base

Concrete inertia base.
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Equipment Location

Slab on grade Indoors, mounted to 
structureType HP RPM

Base 
Type

Isolator 
Type

Min 
Defl., 
(in.)

Base 
Type

Isolator 
Type

Min 
Defl., 
(in.)

Table 
Notes

≤7.5 All N/A N/A N/A None Spring 0.75 AllClose 
Coupled ≥10 All N/A N/A N/A None Spring 1.5 All

5 to 25 All N/A N/A N/A None Spring 1.5 AllBase-
mounted 
Inline ≥30 All N/A N/A N/A Inertia 

Base Spring 2.5 All

≤40 All N/A N/A N/A Inertia 
Base Spring 1.5 All

50 to 
125 All N/A N/A N/A Inertia 

Base Spring 2.5 All

End 
suction 
and split 
case

≥150 All N/A N/A N/A Inertia 
Base Spring 3.5 All

Notes:
1. Concrete Inertia bases strength and shape shall accommodate base elbow supports.
2. Concrete Inertia bases shall be designed for a thickness of one-tenth the longest dimension with 

minimum thickness as follows: (1) for up to 30 hp, 6 in.; (2) for 40 to 75 hp, 8 in.; and (3) for 100 
hp and up, 12 in. Pumps over 75 hp and multistage pumps shall be provided with supplemental 
restraining devices.

3. Spring isolators shall be provided for pumps suspended from structure. 

END OF SECTION 220548
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Pipe markers.

D. Underground pipe warning tape

E. Ceiling grid markers

F. Radon Pipe Markers

1.2 RELATED REQUIREMENTS

A. Division 09 - Finishes:  Identification painting.

B. Section 22 6005 - Medical Air, Gas, and Vacuum Systems:  Supply of pipe labels for 
placement under this section.

1.3 REFERENCE STANDARDS

A. American Society of Mechanical Engineers:
1. ASME A13.1 - Scheme for the Identification of Piping Systems

B. American Society for Testing Materials
1. ASTM D709 - Standard Specification for Laminated Thermosetting Materials

1.4 SUBMITTALS

A. See Division 01 – General Requirements, for submittal procedures.

B. Product Data:  Provide manufacturers catalog literature for each product required.

C. List:  Submit list of wording, symbols, letter size, and color coding for mechanical 
identification.

D. Chart and Schedule: Submit valve chart and schedule, including valve tag number, 
location, function, and valve manufacturer's name and model number.

E. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.

F. Project Record Documents:  Record actual locations of tagged valves.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
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1.5 QUALITY ASSURANCE

A. Conform to ASME A13.1 for color scheme for identification of piping systems and 
accessories.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Identification products shall be provided by the following manufacturers:
1. Craftmark Pipe Markers
2. Brimar Industries, Inc.
3. Kolbi Pipe Marker Co.
4. Seton Identification Products
5. Substitutions:  See Division 01 - General Requirements.

B. All identification products shall be by a single manufacturer

2.2 NAMEPLATES

A. Description:  Laminated three-layer plastic with engraved letters.
1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.
4. Plastic:  Conform to ASTM D709.

2.3 TAGS

A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light 
contrasting background color.  Tag size minimum 1-1/2 inch diameter.

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with 
smooth edges.

C. Valve Tag Chart:  Typewritten letter size list of applied tags and location in anodized 
aluminum frame.

2.4 PIPE MARKERS

A. Comply with ASME A13.1.

B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit 
around pipe or pipe covering; minimum information indicating flow direction arrow and 
identification of fluid being conveyed.

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive 
backing and printed markings.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
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2.5 UNDERGROUND PIPE WARNING TAPE

A. Detectable Underground Warning Tape: Bright colored continuously printed, 2 mil clear 
film laminated to ½ mil Aluminum Foil Center Core. Suitable for direct burial. Designed 
for detectability by non-ferrous locator. Minimum widths as follows:
1. 2” width for burial depths of up to 12”
2. 3” width for burial depth of 12” to 18”
3. 6” width for burial depth of 18” to 24”

B. Provide with a continuous printed message similar to “Caution Water Line Buried 
Below”.

2.6 CEILING GRID MARKERS

A. Description: 10 mil self-stick vinyl -7/8” diameter markers. Color coded. 

B. Color code as follows:
1. Plumbing Valves:  Green.

PART 3 EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

B. Prepare surfaces in accordance with Division 09 – Finishes, for stencil painting.

3.2 INSTALLATION

A. Install identifying devices after completion of testing and installation of coverings and 
painting.

B. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  
Apply with sufficient adhesive to ensure permanent adhesion.

C. Install tags using corrosion resistant chain. Number tags consecutively by location.

D. Install plastic pipe markers in accordance with manufacturer's instructions.

E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions.

F. Install detectable underground warning tape 6 to 8 inches below finished grade, directly 
above buried pipe.

3.3 APPLICATIONS

A. Identify water heaters, pumps, tanks, and water treatment devices with plastic 
nameplates. Identify in-line pumps and other small devices with tags.
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B. Identify control panels and major control components outside panels with plastic 
nameplates.

C. Identify valves in main and branch piping with tags.

D. Identify piping, concealed or exposed, with plastic tape pipe markers.  
1. Identify service, and flow direction. 
2. Install in clear view and align with axis of piping. 
3. Locate identification not to exceed 20 feet on straight runs including risers and 

drops.
4. For concealed piping identification shall be located not to exceed 10 feet.  
5. Locate identification adjacent to each valve and tee, at each side of penetration of 

structure or enclosure, and at each obstruction.

E. Identify underground utilities with detectable underground warning tape.

F. Provide ceiling grid markers to locate valves above T-bar type panel ceilings. Locate in 
corner of panel closest to equipment.

END OF SECTION 220553
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SECTION 220700 - PLUMBING INSULATION

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes: 
1. Plumbing piping insulation, jackets and accessories.
2. Plumbing equipment insulation, jackets and accessories.

B. Related Sections:
1. Division 01 General Requirements
2. Division 07 - Firestopping
3. Division 09 - Finishes

1.2 REFERENCES (follow the most currently adopted amended version)

A. ASTM International:
1. ASTM A240 - Standard Specification for Chromium and Chromium-Nickel 

Stainless 
2. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic 

Stainless Steel Sheet, Strip, Plate, and Flat Bar.
3. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet 

and Plate.
4. ASTM C14 - Standard Specification for Nonreinforced Concrete Sewer, Storm 

Drain, and Culvert Pipe.
5. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and 

Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus.
6. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating 

Cement.
7. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal 

Insulating and Finishing Cement.
8. ASTM C450 - Standard Practice for Fabrication of Thermal Insulating Fitting 

Covers for NPS Piping, and Vessel Lagging.
9. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission 

Properties by Means of the Heat Flow Meter Apparatus.
10. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal 

Insulation.
11. ASTM C534 - Standard Specification for Preformed Flexible Elastomeric Cellular 

Thermal Insulation in Sheet and Tubular Form.
12. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation.
13. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation.
14. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation 

for Commercial and Industrial Applications
15. ASTM C585 - Standard Practice for Inner and Outer Diameters of Thermal 

Insulation for Nominal Sizes of Pipe and Tubing.
16. ASTM C610 - Standard Specification for Molded Expanded Perlite Block and Pipe 

Thermal Insulation.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A666
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B209
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C14
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C177
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C195
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C449
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C518
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C533
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C547
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C552
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C585
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C610
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17. ASTM  C612 - Standard Specification for Mineral Fiber Block and Board Thermal 
Insulation.

18. ASTM C921 - Standard Practice for Determining the Properties of Jacketing 
Materials for Thermal Insulation.

19. ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor 
Retarders for Thermal Insulation.

20. ASTM C1410 - Standard Specification for Cellular Melamine Thermal and Sound-
Absorbing Insulation.

21. ASTM D1056 - Standard Specification for Flexible Cellular Materials--Sponge or 
Expanded Rubber.

22. ASTM D1785 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

23. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular 
Plastics.

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

25. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne 
Sound Transmission Loss of Building Partitions and Elements.

26. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials.
27. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric 

Materials to Fungi.

B. Underwriters Laboratories Inc.: 
1. UL 723 - Standard for Test for Surface Burning Characteristics of Building 

Materials; Current Edition, Including All Revisions.

1.3 SUBMITTALS

A. Division 01 – General Requirements

B. Product Data:  Provide product description, thermal characteristics, list of materials and 
thickness for each service, and locations.

C. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable 
workmanship and installation standards will be achieved.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 QUALITY ASSURANCE

A. Pipe insulation manufactured in accordance with ASTM C585 for inner and outer diameters.

B. Factory fabricated fitting covers manufactured in accordance with ASTM C450.

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

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C1410
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D1056
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2842
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E90
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20G21
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20723
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D. Applicator Qualifications:  Company specializing in performing the type of work specified 
in this section with minimum three years of experience.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and 
thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and 
mechanical damage, by storing in original wrapping.  Store all insulation materials in a 
clean, dry environment.

1.6 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.

B. Maintain temperature before, during, and after installation for minimum of 24 hours.

1.7 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.8 WARRANTY

A. Division 01 - Execution and Closeout Requirements.

1.9 SCHEDULING

A. Schedule insulation application after pressure and leak testing systems and, where required, 
after installing and testing heat tracing. Insulation application may begin on segments that 
have satisfactory test results.

PART 2 PRODUCTS

2.1 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics: For insulation and related materials, as determined by 
testing identical products according to ASTM E 84, by a testing agency acceptable to 
authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, 
mastic, tapes, and cement material containers, with appropriate markings of applicable 
testing agency. Flame-spread index of 25 or less, and smoke-developed index of 50 or less.

2.2 MANUFACTURER

A. Pre-Molded Glass Fiber (PGF):
1. Johns Manville Corporation – Microlok HP Pipe Insulation
2. CertainTeed Corporation - Crimpwrap
3. Knauf Insulation – Earthwool
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4. Owens Corning Corporation; SSL II w ASJ:
5. Substitutions:  Refer to Division 01 – General Requirements.

B. Manufacturers for Closed Cell Elastomeric (CCE) Pipe Insulation Products:
1. Armacell LLC - AP Armaflex 25/50
2. Aeroflex USA, Inc – Aerocel –SSPT w/SaniGuard
3. K-Flex USA LLC – Insul-tube
4. Substitutions:  See Division 01 – General Requirements.

C. Manufacturers for PVC Jacketing (PVC):
1. Johns Manville - Zeston
2. P.I.C. Plastics Inc.
3. Proto Corporation
4. Substitutions: Division 01.

D. Manufacturers for Aluminum Jacketing (ALM):
1. Johns Manville
2. ITW Insulation Systems
3. RPR Products – Insul-Mate
4. Substitutions: Division 01.

2.3 PIPE INSULATION

A. Pre-Molded Glass Fiber (PGF) Pipe Insulation:
1. ASTM C547 and ASTM C795, rigid molded, noncombustible with jacket.
2. 'K' Value:  ASTM C177, 0.24 at 75 degrees F.
3. Maximum Service Temperature:  850 degrees F.
4. Maximum Moisture Absorption:  0.2 percent by volume.
5. Vapor Barrier Jacket:  Outer film layer, kraft paper with glass fiber yarn, bonded to 

aluminized film; moisture vapor transmission when tested in accordance with 
ASTM E96 of 0.02 perm-inches.

6. Vapor Barrier Lap Adhesive:  Compatible with insulation.

B. Closed Cell Elastomeric (CCE) Pipe Insulation:
1. Preformed flexible elastomeric cellular rubber insulation complying with ASTM 

C534 Grade 3; use molded tubular material wherever possible.
2. 'K' Value:  ASTM C177, between 0.21 and 0.27 at mean rating temperature of 75 

degrees F
3. Minimum Service Temperature:  Minus 40 degrees F 
4. Maximum Service Temperature:  220 degrees F
5. Connection:  Waterproof vapor barrier adhesive.
6. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with 

insulation.

2.4 JACKETS

A. Polyvinyl-chloride Plastic Pipe Jacket (PVC):
1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.

a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C547
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C177
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C177
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c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in 
accordance with ASTM E96

d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

2. Covering Adhesive Mastic:  Compatible with insulation.

B. Aluminum Jacket (ALM):  ASTM B209  formed aluminum sheet.
1. Thickness:  0.016 inch sheet.
2. Finish:  Smooth.
3. Joining:  Longitudinal slip joints and 2 inch laps.
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective 

liner.
5. Metal Jacket Bands:  3/8 inch wide; 0.010 inch thick stainless steel.

2.5 PIPE INSULATION ACCESSORIES

A. Vapor Retarder Lap Adhesive: Compatible with insulation.

B. Covering Adhesive Mastic: Compatible with insulation.

C. Piping 1-1/2 inches diameter and smaller: Galvanized steel insulation protection shield. 
MSS SP-69, Type 40. Length: Based on pipe size and insulation thickness.

D. Piping 2 inches diameter and larger: hydrous calcium silicate. Inserts length: not less than 6 
inches long, matching thickness and contour of adjoining insulation.

E. Closed Cell Elastomeric Insulation Pipe Hanger: Polyurethane insert with aluminum single 
piece construction with self-adhesive closure. Thickness to match pipe insulation.

F. Valve insulation Wraps: White, noncombustible, conforming to ASTM E 84. Match 
insulation thickness to pipe size. Valve covers shall be easily removable.

2.6 EQUIPMENT INSULATION

A. Pre-Molded Glass Fiber (PGF) Equipment Insulation:
1. ASTM C553; glass fiber, flexible or semi-rigid, noncombustible.
2. Thermal Conductivity: 0.24 at 75 degrees F 
3. Operating Temperature Range: 0 to 450 degrees F
4. Density: 3 pound per cubic foot

B. Closed Cell Elastomeric (CCE) Equipment Insulation:
1. ASTM C534, Type II, flexible, closed cell elastomeric insulation, sheet.
2. 'K' Value:  ASTM C177, between 0.21 and 0.27 at mean rating temperature of 75 

degrees F
3. Operating Temperature Range: Range: Minus 70 to 220 degrees F

2.7 EQUIPMENT INSULATION ACCESSORIES

A. Vapor Retarder Lap Adhesive: Compatible with insulation.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B209
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C177
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B. Covering Adhesive Mastic: Compatible with insulation.

C. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

D. Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement: ASTM 
C449/C449M.

E. Adhesives: Compatible with insulation. Refer to manufacturers’ installation manual.

PART 3 EXECUTION

3.1 EXAMINATION

A. Protect insulation from exposure to moisture prior to and after installation. All insulation 
other than flexible elastomeric that becomes wet shall be replaced at no cost to the project.

B. Verify that piping and equipment has been tested before applying insulation materials.

C. Verify that piping and equipment surfaces are clean and dry, with foreign material removed.

3.2 INSTALLATION - PIPING

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with North American Insulation Manufacturers Association (NAIMA) 
National Insulation Standards.

C. Piping and fittings exposed to view: Provide with PVC Plastic pipe jacketing and fittings for 
additional protection. Locate insulation and cover seams in least visible locations.

D. Continue insulation through penetrations of building assemblies or portions of assemblies 
having fire resistance rating of one hour or less. Provide intumescent firestopping when 
continuing insulation through assembly. Finish at supports, protrusions, and interruptions. 
Refer to Section 07 for penetrations of assemblies with fire resistance rating greater than one 
hour.

E. Insulated pipes conveying fluids below ambient temperature:  
1. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible 

connections, pump bodies, and expansion joints.
2. Furnish factory-applied or field-applied vapor retarder jackets. Secure factory-

applied jackets with pressure sensitive adhesive self-sealing longitudinal laps and 
butt strips. Secure field-applied jackets with outward clinch expanding staples and 
seal staple penetrations with vapor retarder mastic.

F. Insulate fittings, joints, and valves with molded insulation of like material and thickness as 
adjacent pipe. Finish with glass cloth and vapor retarder adhesive or PVC fitting covers.



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

PLUMBING INSULATION 220700 - 7

G. Pre-molded Glass Fiber (PFG) insulated pipes conveying fluids above or below ambient 
temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-

sealing longitudinal laps and butt strips with pressure sensitive adhesive.  Secure 
with outward clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and 
thickness as adjacent pipe.  Finish with PVC fitting covers.

H. For hot piping conveying fluids, insulate flanges and unions at equipment.

I. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations of 
building assemblies or portions of assemblies having fire resistance rating of one hour or 
less. Provide intumescent firestopping when continuing insulation through assembly. Finish 
at supports, protrusions, and interruptions.  . Refer to Section 07 – Thermal and Moisture 
Protection for penetrations of assemblies with fire resistance rating greater than one hour.

J. Buried Piping:  Provide closed cell elastomeric insulation with all-purpose service jacket 
with self-sealing lap.

K. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material, and 
finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer and according to 
the heat trace manufacturer’s installation instructions.  Verify required thickness with heat 
trace manufacturer’s installation instructions. Cover with aluminum jacket with seams 
located on bottom of horizontal piping. 

L. Inserts and Shields: 
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as 

adjoining insulation; may be factory fabricated.
5. Insert Material:  Hydrous calcium silicate insulation or other heavy density 

insulating material suitable for the planned temperature range.

M. Closed Cell Elastomeric (CCE) Insulation: 
1. Push insulation on to piping.
2. Miter joints at elbows.
3. Seal seams and butt joints with manufacturer’s recommended adhesive.
4. When application requires multiple layers, apply with joints staggered.
5. Insulate fittings and valves with insulation of like material and thickness as adjacent 

pipe.

N. Prepare pipe insulation for finish painting. Refer to Division 09.

3.3 INSTALLATION - EQUIPMENT

A. Factory Insulated Equipment: Do not insulate.

B. Exposed Equipment: Locate insulation and cover seams in least visible locations.
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C. Fill joints, cracks, seams, and depressions with bedding compound to form smooth surface. 
On cold equipment, use vapor retarder cement.

D. Equipment Containing Fluids Below Ambient Temperature: 
1. Insulate entire equipment surfaces.
2. Apply insulation close to equipment by grooving, scoring, and beveling insulation. 

Fasten insulation to equipment with studs, pins, clips, adhesive, wires, or bands.
3. Furnish factory-applied or field-applied vapor retarder jackets. Secure factory-

applied jackets with pressure sensitive adhesive self-sealing longitudinal laps and 
butt strips. Secure field-applied jackets with outward clinch expanding staples and 
seal staple penetrations with vapor retarder mastic.

4. Finish insulation at supports, protrusions, and interruptions.

E. Equipment Containing all Fluids Above Ambient Temperature: 
1. Insulate flanges and unions with removable sections and jackets.
2. Install insulation with factory-applied or field applied jackets, with or without vapor 

barrier. Finish with glass cloth and adhesive.
3. Finish insulation at supports, protrusions, and interruptions.

F. Nameplates and ASME Stamps: Bevel and seal insulation around; do not cover with 
insulation.

G. Equipment Requiring Access for Maintenance, Repair, or Cleaning: Install insulation for 
easy removal and replacement without damage.

3.4 PIPE INSULATION SCHEDULE

A. Provide insulation materials and thicknesses scheduled for each system type and 
pressure/temperature range. If more than one material is listed for a system, selection from 
materials listed is Division 22 option. 

B. Insulation for pre-insulated piping shall meet all specified requirements.

C. Insulation thickness shall be coordinated with heat trace manufacturers’ installation 
instructions. Listed sizes on schedule shall be used as minimum sizes only.

Domestic Hot Water Supply and Recirculation Systems

Insulation Type Pipe Size
(inch)

Indoor - 
Minimum 
Thickness 
(inch)

Factory 
Applied 
Jacket

Field Applied Jacket

1-1/4 inches and 
smaller 1.0

Pre-Molded Glass  
Fiber (PFG) 1-1/2 inches and 

larger 1.5

ASJ-
SSL

Indoor: PVC for exposed 
piping finished space 
and mechanical rooms.
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1-1/4 inches and 
smaller 1.0

Closed Cell 
Elastomeric (CCE) 1-1/2 inches and 

larger 1.5

ASJ-
SSL

Indoor: PVC for exposed 
piping finished space 
and mechanical rooms.



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

PLUMBING INSULATION 220700 - 10

Domestic Cold Water Supply Systems

Insulation Type
Pipe Size
(inch)

Indoor - 
Minimum 
Thickness 
(inch)

Factory 
Applied 
Jacket

Field Applied Jacket

1-1/4 inches and 
smaller 0.5

Pre-Molded Glass  
Fiber (PFG) 1-1/2 inches and 

larger 1.0
ASJ-SSL

Indoor: PVC for 
exposed piping 
finished space and 
mechanical rooms.

1-1/4 inches and 
smaller 0.5

Closed Cell 
Elastomeric (CCE) 1-1/2 inches and 

larger 1.0
ASJ-SSL

Indoor: PVC for 
exposed piping 
finished space and 
mechanical rooms.

Storm Systems: Above Ground Within Building

Insulation Type
Pipe Size
(inch)

Indoor - 
Minimum 
Thickness 
(inch)

Factory 
Applied 
Jacket

Field Applied Jacket

Pre-Molded Glass  
Fiber (PFG) All Sizes 0.5 ASJ-SSL

Indoor: PVC for 
exposed piping 
finished space and 
mechanical rooms.

Closed Cell 
Elastomeric (CCE) All Sizes 0.5 N/A

Indoor: PVC for 
exposed piping 
finished space and 
mechanical rooms.

Roof Drain Body

Insulation Type
Indoor - 
Minimum 
Thickness 
(inch)

Factory 
Applied 
Jacket

Field Applied Jacket

Pre-molded Glass 
Fiber (PFG) 0.5 N/A

Indoor: N/A

Outdoor: N/A
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Closed Cell 
Elastomeric (CCE) 0.5 N/A

Indoor: N/A

Outdoor: N/A

Domestic Water Booster Pump Bodies

Insulation Type
Indoor - 
Minimum 
Thickness 
(inch)

Factory 
Applied 
Jacket

Field Applied Jacket

Pre-molded Glass 
Fiber (PFG) 0.5 N/A

Indoor: N/A

Outdoor: ALM

Closed Cell 
Elastomeric (CCE) 0.5 N/A

Indoor: N/A

Outdoor: ALM

Water Softeners and Tanks

Insulation Type
Indoor - 
Minimum 
Thickness 
(inch)

Factory 
Applied 
Jacket

Field Applied Jacket

Pre-molded Glass 
Fiber (PFG) 1.0 N/A

Indoor: N/A

Outdoor: ALM

Closed Cell 
Elastomeric (CCE) 1.0 N/A

Indoor: N/A

Outdoor: ALM

END OF SECTION 220700
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SECTION 220800 – COMMISSIONING OF PLUMBING SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this section. 

1.2 SUMMARY 

A. This section includes commissioning process requirements for Plumbing systems, assemblies, 

and equipment. 

B. Related Sections:  

1. Section 22 xx xx – Plumbing (xx denotes all specifications within this portion of Division 

22) 

2. Division 01 Section "General Commissioning Requirements" for general commissioning 

process requirements. 

1.3 DESCRIPTION 

A. Refer to Division 01 Section “General Commissioning Requirements” for the description of 

commissioning. 

1.4 DEFINITIONS 

A. Refer to Division 01 Section “General Commissioning Requirements” for definitions. 

1.5 SUBMITTALS 

A. Refer to Division 01 Section “General Commissioning Requirements” for CxA’s role. 

B. Refer to Division 01 Section “Submittals” for specific requirements. 

C. In addition, provide the following: 

1. Certificates of readiness 

2. Certificates of completion of installation, prestart, and startup activities. 

3. O&M manuals 

4. Test reports 
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1.6 QUALITY ASSURANCE 

A. Test Equipment Calibration Requirements: Contractors will comply with test manufacturer’s 

calibration procedures and intervals. Recalibrate test instruments immediately after instruments 

have been repaired resulting from being dropped or damaged. Affix calibration tags to test 

instruments. Furnish calibration records to CxA upon request. 

1.7 COORDINATION 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements 

pertaining to coordination during the commissioning process. 

PART 2 - PRODUCTS  

2.1 TEST EQUIPMENT 

 

A. All standard testing equipment required to perform startup, initial checkout and functional per-

formance testing shall be provided by the contractor for the equipment being tested. For example, 

the plumbing contractor of Division 22 shall ultimately be responsible for all standard testing 

equipment for the plumbing system in Division 22, except for equipment specific to and used by 

TAB in their commissioning responsibilities. A sufficient quantity of two-way radios shall be 

provided by each subcontractor along with any lifts or ladders. 

 

B. Special equipment, tools and instruments (specific to a piece of equipment and only available 

from vendor) required for testing shall be included in the base bid price to the Owner and left on 

site, except for stand-alone data logging equipment that may be used by the CxA.  

 

C. Proprietary test equipment and software required by any equipment manufacturer for program-

ming and/or start-up, whether specified or not, shall be provided by the manufacturer of the 

equipment. Manufacturer shall provide the test equipment, demonstrate its use, and assist in the 

commissioning process as needed. Proprietary test equipment (and software) shall become the 

property of the Owner upon completion of the commissioning process. 

 

D. Data logging equipment and software required to test equipment will be provided by the CxA but 

shall not become the property of the Owner. 

 

E. All testing equipment shall be of sufficient quality and accuracy to test and/or measure system 

performance with the tolerances specified in the Specifications. If not otherwise noted, the fol-

lowing minimum requirements apply: Temperature sensors and digital thermometers shall have 

a certified calibration within the past year to an accuracy of 0.5F and a resolution of + or - 0.1F. 

Pressure sensors shall have an accuracy of + or - 2.0% of the value range being measured (not 

full range of meter) and have been calibrated within the last year. 
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PART 3 - EXECUTION 

3.1 GENERAL DOCUMENTATION REQUIREMENTS 

A. With assistance from the installing contractors, the CxA will prepare Pre-Functional Checklists 

for all commissioned components, equipment, and systems 

B. Red-lined Drawings:  

1. The contractor will verify all equipment, systems, instrumentation, wiring and components 

are shown correctly on red-lined drawings.  

2. Preliminary red-lined drawings must be made available to the Commissioning Team for 

use prior to the start of Functional Performance Testing.  

3. Changes, as a result of Functional Testing, must be incorporated into the final as-built 

drawings, which will be created from the red-lined drawings.  

4. The contracted party, as defined in the Contract Documents will create the as-built 

drawings. 

C. Operation and Maintenance Data:  

1. Contractor will provide a copy of O&M literature within 45 days of each submittal 

acceptance for use during the commissioning process for all commissioned equipment and 

systems.  

2. The CxA will review the O&M literature once for conformance to project requirements.  

3. The CxA will receive a copy of the final approved O&M literature once corrections have 

been made by the Contractor. 

D. Demonstration and Training:  

1. Contractor will provide demonstration and training as required by the specifications.  

2. A complete training plan and schedule must be submitted by the contractor to the CxA four 

weeks (4) prior to any training.  

3. A training agenda for each training session must be submitted to the CxA two (2) weeks 

prior the training session. 

4. The CxA shall be notified at least 72 hours in advance of scheduled tests so that testing 

may be observed by the CxA and Owner's representative. A copy of the test record shall 

be provided to the CxA, Owner, and Architect. 

5. Engage a Factory-authorized service representative to train Owner's maintenance 

personnel to adjust, operate, and maintain specific equipment. 

6. Train Owner's maintenance personnel on procedures and schedules for starting and 

stopping, trouble shooting, servicing, and maintaining equipment. 

7. Review data in O&M Manuals.  
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E. Systems manual requirements: 

1. The Systems Manual is intended to be a usable information resource containing all of the 

information related to the systems, assemblies, and Commissioning Process in one place 

with indexes and cross references.  

2. The Contractor shall include final approved versions of the following information for the 

Systems Manual: 

a. As-Built System Schematics 

b. Verified Record Drawings 

c. Test Results (not otherwise included in Cx Record) 

d. Periodic Maintenance Information for computer maintenance management system 

e. Recommendations for recalibration frequency of sensors and actuators 

f. A list of contractors, subcontractors, suppliers, architects, and engineers involved in 

the project along with their contact information 

g. Training Records, Information on training provided, attendees list, and any on-going 

training 

3. This information shall be organized and arranged by building system, such as fire alarm, 

chilled water, heating hot water, etc. 

4. Information should be provided in an electronic version to the extent possible. Legible, 

scanned images are acceptable for non-electronic documentation to facilitate this 

deliverable. 

3.2 CONTRACTOR'S RESPONSIBILITIES 

A. Perform commissioning tests at the direction of the CxA. 

B. Attend construction phase controls coordination meetings. 

C. Attend domestic water balancing review and coordination meetings. 

D. Participate in Plumbing systems, assemblies, equipment, and component maintenance orientation 

and inspection as directed by the CxA. 

E. Provide information requested by the CxA for final commissioning documentation. 

F. Include requirements for submittal data, operation and maintenance data, and training in each 

purchase order or sub-contract written. 

G. Prepare preliminary schedule for Plumbing system orientations and inspections, operation and 

maintenance manual submissions, training sessions, pipe and duct system testing, flushing and 

cleaning, equipment start-up, testing and balancing and task completion for owner. Distribute 

preliminary schedule to commissioning team members. 

H. Update schedule as required throughout the construction period. 

I. During the startup and initial checkout process, execute the related portions of the prefunctional 

checklists for all commissioned equipment. 
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J. Assist the CxA in all verification and functional performance tests.  

K. Provide measuring instruments and logging devices to record test data and provide data 

acquisition equipment to record data for the complete range of testing for the required test period. 

L. Gather operation and maintenance literature on all equipment and assemble in binders as required 

by the specifications. Coordinate with the CxA to provide (48) hour advance notice so that the 

witnessing of equipment and system start-up and testing can begin. 

M. Participate in, and schedule vendors and contractors to participate in the training sessions. 

N. Provide written notification to the CM and CxA that the following work has been completed in 

accordance with the contract documents, and that the equipment, systems, and sub-system are 

operating as required. 

1. Plumbing equipment including domestic water heaters, pumps, plumbing fixtures, and all 

other equipment furnished under this Division. 

2. Gas piping, sanitary waste and vent piping, storm drainage piping, and sump pumps. 

3. Fire stopping in fire rated construction, including caulking, gasketing and sealing of smoke 

barriers. 

O. The equipment supplier shall document the performance of his equipment.  

P. Provide a complete set of red-lined drawings to the CxA prior to the start of Functional 

Performance Testing. 

Q. Provide training of the Owner’s operating staff using expert qualified personnel, as specified. 

R. Equipment Suppliers 

1. Provide all requested submittal data, including detailed start-up procedures and specific 

responsibilities of the Owner, to keep warranties in force. 

2. Assist in equipment testing per agreements with contractors. 

3. Provide information requested by CxA regarding equipment sequence of operation and 

testing procedures.  

S. Refer to Division 01 Section “General Commissioning Requirements” for additional contractor 

responsibilities. 

3.3 OWNER’S RESPONSIBILITIES 

A. Refer to Division 01 Section “General Commissioning Requirements” for Owner’s 

Responsibilities. 

3.4 DESIGN PROFESSIONAL'S RESPONSIBILITIES 

A. Refer to Division 01 Section “General Commissioning Requirements” for Design Professional’s 

Responsibilities. 
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3.5 CxA'S RESPONSIBILITIES  

A. Refer to Division 01 Section “General Commissioning Requirements” for CxA’s 

Responsibilities. 

3.6 TESTING PREPARATION 

A. The Plumbing contractor is to certify in writing to the CxA that Plumbing systems, subsystems, 

and equipment have been installed, calibrated, and started and are operating according to the 

Contract Documents. 

B. The Control contractor is to certify in writing to the CxA that Plumbing instrumentation and 

control systems have been completed and calibrated, that they are operating according to the 

Contract Documents, and that pretest set points have been recorded. 

C. The TAB contractor is to certify in writing that balancing procedures have been completed and 

that testing, adjusting, and balancing reports have been submitted, discrepancies corrected, and 

corrective work approved. 

D. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal shutdown, 

normal auto position, normal manual position, unoccupied cycle, emergency power, and alarm 

conditions). 

E. Inspect and verify the position of each device and interlock identified on checklists. 

F. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during 

each mode of operation. 

G. Testing Instrumentation: Install measuring instruments and logging devices to record test data as 

directed by the CxA. 

3.7 GENERAL TESTING REQUIREMENTS 

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 

the CxA. 

B. Scope of Plumbing testing shall include entire Plumbing installation. Testing shall include 

measuring capacities and effectiveness of operational and control functions. 

C. Test all operating modes, interlocks, control responses, and responses to abnormal or emergency 

conditions, and verify proper response of building automation system controllers and sensors. 

D. The CxA along with the Plumbing contractor, balancing subcontractor shall prepare detailed 

testing plans, procedures, and checklists for Plumbing systems, subsystems, and equipment. 

E. Tests will be performed using design conditions whenever possible. 
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F. Simulated conditions may need to be imposed using an artificial load when it is not practical to 

test under design conditions. Before simulating conditions, calibrate testing instruments. Provide 

equipment to simulate loads. Set simulated conditions as directed by the CxA and document 

simulated conditions and methods of simulation. After tests, return settings to normal operating 

conditions. 

G. The CxA may direct that set points be altered when simulating conditions is not practical. 

H. The CxA may direct that sensor values be altered with a signal generator when design or 

simulating conditions and altering set points are not practical. 

I. If tests cannot be completed because of a deficiency outside the scope of the Plumbing system, 

document the deficiency and report it to the Owner. After deficiencies are resolved, reschedule 

tests. 

J. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 

tests and documentation and schedule seasonal tests. 

3.8 PLUMBING SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES 

A. Equipment Testing and Acceptance Procedures: Testing requirements are specified in individual 

Division 22 sections. Provide submittals, test data, inspector record, and certifications to the CxA. 

B. Pipe system cleaning, flushing, hydrostatic tests and chemical treatment: Test requirements are 

specified in Division 22 piping Sections. Plumbing Contractor shall prepare a pipe system 

cleaning, flushing, and hydrostatic testing plan. Provide cleaning, flushing, testing, and treating 

plan and final reports to the CxA. Plan shall include the following: 

1. Sequence of testing and testing procedures for each section of pipe to be tested, identified 

by pipe zone or sector identification marker. Markers shall be keyed to Drawings for each 

pipe sector, showing the physical location of each designated pipe test section. Drawings 

keyed to pipe zones or sectors shall be formatted to allow each section of piping to be 

physically located and identified when referred to in pipe system cleaning, flushing, 

hydrostatic testing, and chemical treatment plan. 

2. Description of equipment for flushing operations. 

3. Minimum flushing water velocity. 

4. Tracking checklist for managing and ensuring that all pipe sections have been cleaned, 

flushed, hydrostatically tested, and chemically treated. 

C. Plumbing Distribution System Testing: Provide technicians, instrumentation, tools, and 

equipment to test performance of air, fuel gas, sanitary waste and vent piping, storm drainage 

piping, sprinkler and domestic water distribution systems. 

D. The work included in the commissioning process involves a complete and thorough evaluation of 

the operation and performance of all components, systems and sub-systems. The following 

equipment and systems shall be evaluated: 

1. Gas Fired Water Heaters 

2. Domestic Water Booster Pump Package 
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3. Recirc Pumps 

4. Propane System 

3.9 DEFICIENCIES/NON-CONFORMANCE, COST OF RETESTING 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements 

pertaining to deficiencies/non-conformance, cost of retesting, or failure due to manufacturer 

defect. 

3.10 APPROVAL 

A. Refer to Division 01 Section “General Commissioning Requirements” for approval procedures. 

3.11 DEFERRED TESTING 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements 

pertaining to deferred testing. 

3.12 OPERATION AND MAINTENANCE MANUALS 

A. The Operation and Maintenance Manuals shall conform to Contract Documents requirements as 

stated in Division 01. 

B. Refer to Division 01 Section “General Commissioning Requirements” for the AE and CxA roles 

in the Operation and Maintenance Manual contribution, review and approval process. 

3.13 TRAINING OF OWNER PERSONNEL 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements 

pertaining to training. 

B. Plumbing Contractor. The plumbing contractor shall have the following training responsibilities: 

1. Provide the CxA with a training plan two (2) weeks before the planned training. 

2. Provide designated Owner personnel with comprehensive orientation and training in the 

understanding of the systems and the operation and maintenance of each piece of Plumbing 

equipment. 

3. Training shall start with classroom sessions, if necessary, followed by hands on training on 

each piece of equipment, which shall illustrate the various modes of operation. 

4. During any demonstration, should the system fail to perform in accordance with the 

requirements of the O&M manual or sequence of operations, the system will be repaired 

or adjusted as necessary and the demonstration repeated. 

5. The appropriate trade or manufacturer's representative shall provide the instructions on 

each major piece of equipment. This person may be the start-up technician for the piece of 
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equipment, the installing contractor or manufacturer’s representative. Practical building 

operating expertise as well as in-depth knowledge of all modes of operation of the specific 

piece of equipment is required. More than one party may be required to execute the 

training. 

6. The training sessions shall follow the outline in the Table of Contents of the operation and 

maintenance manual and illustrate whenever possible the use of the O&M manuals for 

reference. 

7. Training shall include: 

a. Use the printed installation, operation and maintenance instruction material included 

in the O&M manuals. 

b. Include a review of the written O&M instructions emphasizing safe and proper 

operating requirements, preventative maintenance, special tools needed and spare 

parts inventory suggestions. The training shall include start-up, operation in all 

modes possible, shut-down, seasonal changeover and any emergency procedures. 

c. Discussion of relevant health and safety issues and concerns. 

d. Discussion of warranties and guarantees. 

e. Cover common troubleshooting problems and solutions. 

f. Explain information included in the O&M manuals and the location of all plans and 

manuals in the facility. 

g. Discussion of any peculiarities of equipment installation or operation. 

8. Hands-on training shall include start-up, operation in all modes possible, including manual, 

shut-down and any emergency procedures and preventative maintenance for all pieces of 

equipment. 

9. The plumbing contractor shall fully explain and demonstrate the operation, function and 

overrides of any local packaged controls. 

10. Training shall occur after functional testing is complete, unless approved otherwise by the 

Owner or Owners Representative. 

END OF SECTION 220800 
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SECTION 221005 - PLUMBING PIPING

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Pipe, pipe fittings, specialties, and connections for piping systems.
1. Domestic water.
2. Storm water.
3. Sanitary waste and vent.
4. Grease waste and vent
5. Flanges, unions, and couplings.

1.2 RELATED REQUIREMENTS

A. Division 01 – General Requirements.

B. Division 08 – Openings.

C. Division 07 - Thermal and Moisture Protection

D. Division 09 - Finishes.

E. Division 22 – Plumbing

F. Division 31 - Earthwork

G. Division 33 - Utilities.

1.3 REFERENCE STANDARDS – Most Currently adopted versions and amendments for the 
location of the project.

A. American National Standards Institute
1. ANSI Z21.22 - American National Standard for Relief Valves and Automatic 

Gas Shutoff Devices for Hot Water Supply Systems; and addenda A&B.
2. ANSI Z223.1 - National Fuel Gas Code.

B. American Society of Mechanical Engineers
1. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
2. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure 

Fittings.
3. ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings - DWV.
4. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint 

Drainage Fittings - DWV.
5. ASME B16.51: Copper and Copper Alloy Press-Connect Pressure Fittings
6. ASME B31.9 - Building Services Piping.
7. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, 

Brazing, and Fusing Qualifications.
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C. American Society of Sanitary Engineering
1. ASSE 1003 - Performance Requirements for Water Pressure Reducing Valves for 

Domestic Water Distribution Systems.

D. American Society for Testing and Materials
1. ASTM A47 - Standard Specification for Ferritic Malleable Iron Castings.
2. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless.
3. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings.
4. ASTM A536 – Ductile Iron Castings 
5. ASTM B32 - Standard Specification for Solder Metal.
6. ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes.
7. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
8. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering 

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

Copper and Copper Alloy Tube and Fittings.
10. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe 

and Fittings.
11. ASTM D1622 – Standard Test Method for Apparent Density of Rigid Cellular 

Plastics
12. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic 

Pipe, Schedules 40, 80, and 120.
13. ASTM D2321 Underground Installation of Thermoplastic Pipe (non-pressure 

applications)
14. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic 

Pipe Fittings, Schedule 40.
15. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl 

Chloride) (PVC) Plastic Piping Systems.
16. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic 

Drain, Waste, and Vent Pipe and Fittings.
17. ASTM D2683 - Standard Specification for Socket-Type Polyethylene Fittings for 

Outside Diameter-Controlled Polyethylene Pipe and Tubing.
18. ASTM D2729 – Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer 

Pipe and Fittings
19. ASTM D2855 - Standard Practice for the Two-Step (Primer & Solvent Cement) 

Method of Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl 
Chloride) (CPVC) Pipe and Piping Components with Tapered Sockets.

20. ASTM D3035 – Standard Specification for Polyethylene (PE) Plastic Pipe (DR-
PR) Based on Controlled Outside Diameter:

21. ASTM D3261 – Standard Specification for Butt Heat Fusion Polyethylene (PE) 
Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing 

22. ASTM D3311 – Standard Specification for Drain, Waste, and Vent (DWV) 
Plastic Fittings Patterns

23. ASTM D3350 – Standard Specification for Polyethylene Plastics Pipe and 
Fittings Materials

E. American Welding Society
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1. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze 
Welding; 2011-AMD 1.

F. American Water Works Association
1. AWWA C104/A21.4-08 – Cement-mortar Lining for Ductile-iron Pipe and 

Fittings for Water
2. AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems.
3. AWWA C110/A21.10 - Ductile-Iron and Gray-Iron Fittings.
4. AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and 

Fittings.
5. AWWA C151/A21.51 - Ductile-Iron Pipe, Centrifugally Cast.
6. AWWA C606 - Grooved and Shouldered Joints.
7. AWWA C651 - Disinfecting Water Mains.
8. AWWA C901 - Polyethylene (PE) Pressure Pipe and Tubing, 1/2 In. Through 3 

In., for Water Service.
9. AWWA C906 – Polyethylene (PE) Pressure Pipe and Fittings, 4 In. Through 65 

In., for Waterworks

G. Cast Iron Soil Pipe Institute
1. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings 

for Sanitary and Storm Drain, Waste and Vent Piping Applications.
2. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast 

Iron Soil Pipe and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping 
Applications.

H. Manufacturers Standardization Society
1. MSS SP-60 – Connecting Flange Joints between Tapping Sleeves and Tapping 

Valves

I. National Sanitation Foundation
1. NSF 14 – Plastics Piping System Components and Related Materials
2. NSF 61 - Drinking Water System Components - Health Effects.
3. NSF 372 - Drinking Water System Components - Lead Content.

J. Plastic Pipe Institute
1. PPI TR-4 - PPI Listing of Hydrostatic Design Basis (HDB), Hydrostatic Design 

Stress (HDS), Strength Design Basis (SDB), Pressure Design Basis (PDB), and 
Minimum Required Strength (MRS) Ratings For Thermoplastic Piping Materials 
or Pipe.

1.4 SUBMITTALS

A. See Division 01- General Requirements 

B. Product Data: Provide data on pipe materials, pipe fittings, , and accessories. Provide 
manufacturer’s catalog information. 

C. Welder Certificate: Include welder’s certification of compliance with ASME BPVC-IX.

D. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
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1. See Division 01 -General Requirements.

1.5 QUALITY ASSURANCE

A. Perform work in accordance with applicable codes.

B. Welding Materials and Procedures: Conform to ASME BPVC-IX and applicable state 
labor regulations.

C. Welder Qualifications: Certified in accordance with ASME BPVC-IX.

D. Identify pipe with marking including size, ASTM material classification, ASTM 
specification, potable water certification, water pressure rating.

E. To assure uniformity and compatibility of piping components in grooved piping systems, 
all grooved products utilized shall be supplied by a single manufacturer. Grooving tools 
shall be supplied by the same manufacturer as the grooved components.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years experience.

1.7 PRE-INSTALLATION MEETINGS

A. Division 01 General Requirements: Pre-installation meeting.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Division 01 General Requirements: Product storage and handling requirements.

B. Provide temporary end caps and closures on piping and fittings. Maintain in place until 
installation.

C. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the work, and isolating parts of completed system.

1.9 FIELD CONDITIONS

A. Division 01 General Requirements: Product Requirements.

B. Do not install underground piping when bedding is wet or frozen.

C. Verify field measurements prior to fabrication.
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1.10 WARRANTY

A. Division 01 General Requirements: Execution and Closeout Requirements: Product 
warranties and product bonds.

PART 2 PRODUCTS

2.1 GENERAL REQUIREMENTS

A. Potable Water Supply Systems: Provide piping, pipe fittings, and solder and flux (if used), 
that comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

2.2 DOMESTIC WATER SERVICE PIPING, BURIED

A. Ductile Iron Pipe: AWWA C151/A21.51.
1. Lining: AWWA C104/A21.4-08 cement mortar lining
2. Fittings: AWWA C110, Ductile or gray iron, standard thickness.
3. Joints: AWWA C111/A21.11, rubber gasket with 3/4 inch (19 mm) diameter 

rods.
4. Jackets: AWWA C105 polyethylene jacket.

2.3 DOMESTIC WATER PIPING, BELOW GRADE

A. PEX or HDPE, Pre-Insulated
1. Manufacturers:

a. Rovanco Piping Systems, Inc.
b. Tricon Piping Systems, Inc.
c. Thermacor Process Inc.
d. Ricwil Piping Systems
e. Perma-Pipe International Holdings, Inc.
f. Substitutions – See Division 01

2. Description: Factory fabricated piping with carrier pipe, insulation and casing.
3. PEX Carrier Pipe Cross-linked PEX, NSF 61 certified. ASTM F876 and F877 for 

pipes 3/4” - 2”. 
4. HDPE Carrier Pipe ASTM D-3350, SDR11 High Density Polyethylene pipe 

suitable for temperatures up to 140°F at 80 psi. 
5. Insulation materials will be supplied by the system manufacturer and will be 

polyurethane closed cell insulation with a minimum K-Factor of .16. Insulation 
shall conform to ASTM C-591.  The insulation will be furnished in thicknesses 
as required to comply with the International Energy Conservation Code (IECC). 
In no case shall minimum insulation thickness be less than 1”.

6. Jacket Material The outer protective jacket shall be high-density polyethylene 
(HDPE) completely encompassing and protecting the insulation from moisture 
and damage.  Jacket minimum thickness shall be 100 mils for pipe sizes 12” or 
less.  

7. Complete system shall meet H-20 loading at a burial depth of 2 foot minimum.
8. Fittings and connections will be either brass, copper, or electro-fusion fittings. 

They will be installed in accordance with the manufacturer’s installation 
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instructions. Buried fittings and couplings will be insulated and sealed per the 
system supplier’s instruction. 

9. End Seals Direct buried ends of insulated pipe with exposed insulation will be 
sealed with watertight polyethylene end seals.

10. Backfill The pipe should be backfilled with clean fill a minimum of 4 inches on 
the trench bottom, 3 inches on either side, 2 inches between adjacent pipes and 6 
inches over the top of the jacket. The balance of the trench can be filled in with 
native materials containing rocks no larger than 2 inches.

B. Applications: Provide piping products of the types indicated on the plans and in accordance 
with the following.

Piping Material Application
PEX or HDPE, Pre-Insulated Science Room island sinks, Kitchen 

island sinks

2.4 DOMESTIC WATER PIPING, ABOVE GRADE

A. Copper Tube: ASTM B88, Type L, hard drawn.
1. Fittings: 

a. Soldered fittings, ASME B16.18, cast copper alloy or ASME B16.22, 
wrought copper and bronze. ASTM B32, alloy Sn95 solder.

b. Mechanical press-connect fittings, ASME B16.51, Cast-bronze or 
wrought-copper fitting with EPDM-rubber, O-ring seal in each end. 
Unpressed fitting identification feature to the fitting wall.

c. Mechanical roll groove fittings, 
1) 2"-8" (DN50-DN200) for copper tubing consisting of ductile iron 

cast housings, synthetic rubber gasket, with plated nuts and bolts 
to secure unit together. Couplings shall be manufactured to 
connect copper tubing sized tube and fittings. (Flaring of tube and 
fitting ends to IPS dimensions is not allowed.) 

2) Coupling Housings: Ductile iron, ASTM A536, coated with 
copper colored alkyd enamel. Housings cast with offsetting, 
angle-pattern bolt pads to provide rigidity.

3) Coupling Gaskets: Gasket shall be Grade EPDM designed for 
operating temperatures from -30 °F to +250 °F. 

2.5 STORM WATER PIPING, BURIED

A. Solid-Wall PVC Pipe: ASTM D2665, drain, waste, and vent.
1. Cellular-Core PVC Pipe will not be accepted.
2. PVC Socket Fittings: ASTM D2665, made to ASTM D3311, drain, waste, and 

vent patterns.
3. PVC Pressure Fittings: ASTM D2466, Socket Type
4. Primer: ASTM F656.
5. Solvent Cement: ASTM D2564.
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B. Applications: Provide piping products of the types indicated on the plans and in accordance 
with the following.

2.6 STORM WATER PIPING, ABOVE GRADE

A. Hubless, Cast-Iron Soil Pipe and Fittings
1. Pipe and Fittings: ASTM A888 and CISPI 301.
2. CISPI, Hubless-Piping Couplings: ASTM C1277 and CISPI 310
3. Heavy-Duty, Hubless-Piping Couplings: ASTM C1540. Sizes 1-1/2” to 4” shall 

have four clamps. Sizes 5” to 10” shall have six clamps.

2.7 SANITARY WASTE AND VENT BELOW GRADE

A. Solid-Wall PVC Pipe: ASTM D2665, drain, waste, and vent.
1. Cellular-Core PVC Pipe will not be accepted.
2. PVC Socket Fittings: ASTM D2665, made to ASTM D3311, drain, waste, and 

vent patterns.
3. PVC Pressure Fittings: ASTM D2466, Socket Type
4. Solvent Cement: ASTM D2564.

2.8 SANITARY WASTE AND VENT PIPING, ABOVE GRADE

A. Hubless, Cast-Iron Soil Pipe and Fittings 
1. Pipe and Fittings: ASTM A888 and CISPI 301.
2. CISPI, Hubless-Piping Couplings: ASTM C1277 and CISPI 310
3. Heavy-Duty, Hubless-Piping Couplings: ASTM C1540. Sizes 1-1/2” to 4” shall 

have four clamps. Sizes 5” to 10” shall have six clamps.

2.9 GREASE WASTE AND VENT PIPING

A. Hub-and-Spigot, Cast-Iron Soil Pipe and Fittings  
1. Pipe and fittings in this article are available in NPS 2 to NPS 15 (DN 50 to DN 

375).
2. Pipe and Fittings: ASTM A74, Service class.
3. Gaskets: ASTM C564, rubber.

2.10 FLANGES, UNIONS, AND COUPLINGS

A. Unions for Pipe Sizes 3 Inches and Under:
1. Ferrous pipe: Class 150 malleable iron threaded unions.
2. Copper tube and pipe: Class 150 bronze unions with soldered joints.

B. Flanges for Pipe Size Over 1 Inch:
1. Ferrous Pipe: Class 150 malleable iron threaded or forged steel slip-on flanges; 

preformed neoprene gaskets.
2. Copper Tube and Pipe: Class 150 slip-on bronze flanges; preformed neoprene 

gaskets.
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C. Mechanical Couplings for Grooved and Shouldered Joints: Two or more curved housing 
segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts 
to secure and compress gasket.
1. Dimensions and Testing: In accordance with AWWA C606.
2. Housing Material: Provide ASTM A47 malleable iron, ductile iron, or 

galvanized.
3. Gasket Material: EPDM suitable for operating temperature range from minus 30 

°F to 230 °F.
4. Gasket Material: Nitrile rubber suitable for operating temperature range from 

minus 20 °F to 180 °F.
5. Bolts and Nuts: Hot dipped galvanized or zinc-electroplated steel.
6. When pipe is field grooved, provide coupling manufacturer's grooving tools.
7. Manufacturers:

a. Grinnell Products, a Tyco Business
b. Bristol Metals 
c. Viega LLC 
d. Victaulic Company 
e. Substitutions: Division 01 - General Requirements.

D. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder 
end, water impervious isolation barrier are required where two dissimilar metal products 
are connected within a system.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.

3.2 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

B. Remove scale and dirt, on inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.3 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to 
walls.

D. Install piping to maintain headroom, conserve space, and not interfere with use of space.

E. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment. Refer to Section 22 05 16.
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F. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings. Refer to Section 220700.

G. Provide access where valves and fittings are not exposed.
1. Coordinate size and location of access doors with Division 08 Openings.

H. Establish elevations of buried piping outside the building to ensure not less than the local 
area’s frost depth of cover.

I. Install vent piping penetrating roofed areas to maintain integrity of roof assembly and a 
minimum of 25 feet from an air intake; refer to Division 08 – Openings.

J. Where pipe support members are welded to structural building framing, scrape, brush 
clean, and apply one coat of zinc rich primer to welding.

K. Provide support for utility meters in accordance with requirements of utility companies.

L. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finished 
painting.
1. Painting of interior plumbing systems and components are specified in Division 

09 - Finishes.
2. Painting of exterior plumbing systems and components are specified in Division 

09 - Finishes.

M. Excavate in accordance with Division 31- Earthwork requirements.

N. Backfill in accordance with Division 31 – Earthwork requirements.

O. Install bell and spigot pipe with bell end upstream.

P. Install water piping to ASME B31.9.

Q. Copper Pipe and Tube: Make soldered joints in accordance with ASTM B828, using 
specified solder, and flux meeting ASTM B813; in potable water systems use flux also 
complying with NSF 61 and NSF 372.

R. PVC Pipe: Make solvent-welded joints in accordance with ASTM D2855.

S. When installing more than one piping system material, ensure system components are 
compatible and joined to ensure the integrity of the system. Provide necessary joining 
fittings. Ensure flanges, union, and couplings for servicing are consistently provided.

3.4 TOLERANCES

A. Sanitary Drainage Piping: slope to sanitary drain at minimum of 1/4” per foot for horizontal 
piping 2-1/2” and smaller. Slope sanitary drain at minimum of 1/8” per foot for horizontal 
piping larger than 2-1/2”.
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3.5 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Prior to starting work, verify system is complete, flushed and clean.

B. Ensure acidity (pH) of water to be treated is between 7.4 and 7.6 by adding alkali (caustic 
soda or soda ash) or acid (hydrochloric).

C. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system 
to obtain 50 to 80 mg/L residual.

D. Bleed water from outlets to ensure distribution and test for disinfectant residual at 
minimum 15 percent of outlets.

E. Maintain disinfectant in system for 24 hours.

F. If final disinfectant residual tests less than 25 mg/L, repeat treatment.

G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

H. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from 
water entry, and analyze in accordance with AWWA C651.

END OF SECTION 221005
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SECTION 221124 - DOMESTIC WATER PUMPS

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. In-line circulator pumps.
2. Pressure booster systems.
3. Domestic hot water recirculation pump controls. 

B. Related Sections: 
1. Division 03 - Cast-In-Place Concrete: Execution requirements for placement of 

concrete house keeping pads specified by this section.
2. Division 22 – Plumbing
3. Division 26 – Electrical

1.2 REFERENCES

A. American Society of Mechanical Engineers: 

B. ASTM International: 

C. National Electrical Manufacturers Association: 
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

D. National Sanitation Foundation
1. NSF 61 - Drinking Water System Components - Health Effects.
2. NSF 372 - Drinking Water System Components - Lead Content.

1.3 SUBMITTALS

A. Division 01 – General Requirements

B. Product Data: 
1. Pumps: Submit pump type, capacity, certified pump curves showing pump 

performance characteristics with pump and system operating point plotted. 
Include NPSH curve when applicable. Include electrical characteristics and 
connection requirements.

C. Manufacturer's Installation Instructions: Submit installation instructions for pumps, 
valves and accessories.

1.4 CLOSEOUT SUBMITTALS

A. Division 01 – General Requirements: Closeout procedures.
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B. Operation and Maintenance Data: Submit spare parts list, exploded assembly views and 
recommended maintenance intervals.

1.5 QUALITY ASSURANCE

A. For drinking water service, provide pumps complying with NSF 61.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Division 01 – General Requirements.

B. Accept pumps and equipment on site in shipping containers with labeling in place. 
Inspect for damage.

1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9 WARRANTY

A. Division 01 – General Requirements.

1.10 EXTRA MATERIALS

A. Division 01 – General Requirements.

PART 2 PRODUCTS

2.1 IN-LINE CIRCULATOR PUMPS

A. Manufacturers: 
1. Taco 
2. Armstrong 
3. Bell & Gossett
4. Grundfos
5. Substitutions Division 01 – General Requirements.

B. Casing: Bronze rated for 125 psig working pressure with stainless steel rotor assembly.

C. Impeller: Bronze.

D. Shaft: Alloy steel with integral thrust collar and two, bronze sleeve bearings.
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E. Seal: Carbon rotating against stationary ceramic seat.

F. Drive: Flexible coupling.

2.2 PRESSURE BOOSTER SYSTEMS

A. Manufacturers: 
1. Grundfos 
2. Taco 
3. Bell & Gossett
4. Armstrong 
5. Goulds
6. Peerless
7. Tigerflow
8. Substitutions: Division 01 – General Requirements.

B. System: Packaged pumping system, factory assembled, tested, and adjusted; shipped to 
site as integral unit; consisting of pumps, valves, and piping, with control panel 
assembled on fabricated steel base with structural steel framework.

C. Pump: 
1. Pump casing:

a. Vertical Multistage pumps  shall be of full stainless steel construction or 
shall have stainless steel intermediate and outer casing with cast iron 
bottom casing and casing cover.  Pump connection shall be:
1) ANSI-150 flanges for working pressures to 232psig (16bar) at 

250°F (120°C) 
2. Impeller: stainless steel, fully enclosed type.
3. Shaft: stainless steel pump shaft.
4. Coupling: Rigid spacer type of brass or steel. Coupling to be designed to allow 

removal of all mechanical seal components for servicing without removal of the 
pump.

5. Mechanical seals: Mechanical shaft seal with secondary seal, carbon rotating face 
and silicon carbide stationary seat.

6. Bearing: Tungsten carbide lower pump bearings and sleeves providing maximum 
operating life.

D. Pipe, valve, fittings, accessories: 
1. All pipes, valves, and fittings 2” and over shall be flanged, full lug, or grooved 

design. 

E. Headers: 
1. Manifold piping shall be stainless steel. Headers shall be double ended for flow 

in either direction. Connections shall be flanged. 
2. Headers shall be sized not to exceed 10 FPS velocity.

F. Suction Isolation Valves
1. Full lug butterfly valves with stainless disc. Suitable for 250 PSI.

G. Discharge Isolation Valve:
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1. Class 150 - Full lug butterfly valves with stainless disc. Suitable for 250 PSI.
2. Class 300 – All stainless steel flanged ball valves. Suitable for 700 PSI.

H. Check Valves: 
1. Discharge of each pump shall be fitted with a check valve.
2. Class 150 – Flanged CLA-VAL 81-12 non-slam epoxy coated ductile iron 

suitable for 240 PSI.
3. Class 300 – Flanged CLA-VAL 81-12 non-slam epoxy coated ductile iron 

suitable for 640 PSI.

I. Fittings and Accessories:
1. [Thermal Relief Valve – Each pump shall have an individual stainless steel 

mechanical temperature relief valve. The valve shall modulate open at 105 
degrees and close at 95 degrees.]

2. Pressure Transducers – The system shall come with three, all 316 stainless steel, 
4-20ma, pressure sensors and mounted on the (1) suction and (2) discharge 
header. The discharge sensors shall be completely redundant for operation and 
alarms. Discharge transducers can be mounted locally, remotely, or both if 
specified.  

3. Vibration & Isolation – Systems will be supplied with manufacturer’s choice of 
rubber and shear vibration isolators and single sphere rubber flex connectors if 
under 200 PSI working pressure. If over 200 PSI working pressure, all vibration 
and isolation will be supplied by the contractor.

J. Controls and Instruments: Locate in NEMA 250 Type 1, general-purpose enclosure with 
main disconnecting switch interlocked with door.
1. Furnish for each motor, fused circuit, magnetic starter with overloads, control 

circuit transformer with fuse protection and selector switch for each pump.
2. Furnish low limit pressure switch, low pressure alarm indicator, running 

indicator, current sensing devices, minimum run timers, manual alternation, and 
suction and discharge pressure gages.

3. The control panel shall consist of:
a. Single point power connection.
b. Through door control power disconnect with safety interlock to prevent 

door from being opened while in ON position.
c. A solid-state programmable logic controller (PLC) with non-volatile 

memory (battery backup not required).
d. [Fused 120 V AC control voltage transformer.]
e. [Fused 24 V DC power supply, 1 Watt.]
f. Operator interface:   Touch screen (Tier I) including but not limited to 

the following:
1) Main Screen with the following features:

a) Individual pump virtual switches
b) Pump run indication, including current % speed
c) Pump Failure indication
d) Current pressures readings in psig (suction and system)
e) Current flow in GPM (if flowmeter specified)
f) Adjustable manual (hand) speed setting
g) Direct access to menu screen
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2) Menu screen providing direct access to all system settings and 
status screens
a) Pump settings screen displays current settings and 

allows user changes
b) Lead and lag pump start and stop pressures, psig.
c) Lead and lag pump ON and OFF delay times, seconds

3) Alarm settings screen displays current settings for all alarms and 
allows user changes.
a) Low suction alarm settings

(1) Low suction pressure, psig
(2) ON and OFF delays, seconds
(3) Manual or automatic reset

b) Low system alarm settings
(1) Low system pressure, psig
(2) ON and OFF delays, seconds
(3) Manual or automatic reset

c) High system alarm settings
(1) High system pressure, psig
(2) ON and OFF delays, seconds
(3) Manual or automatic reset

4) Separate Alarm Silence and Alarm Reset buttons
5) Current system status screen displays:

a) Pump(s) currently running
b) Active alarms and warning messages

6) Lead pump alternation options will include:
a) Automatic alternation on lead pump shutdown
b) Manual alternation when operator touches alternate 

button 
g. Touch screen, Tier II (optional): In addition to the functionality of the 

Tier I controller, the Tier II controller shall allow web-enabled access 
and control of the local station Touchscreen via a browser on a 
desktop/laptop or web enabled mobile devices. The web interface shall 
allow the same functionality as the local Touchscreen.

h. A common alarm relay provides dry contacts for customer monitoring.
i. An alarm horn with a minimum sound level of 85 db, annunciating all 

alarm conditions.
4. The control panel shall be listed under UL/C-UL 508 and meet NEC (NFPA 70) 

requirements. 
5. The control algorithm shall allow for varying discharge pressure with varying 

flow rates in order to compensate for varying friction losses in the system as 
described in  ASHRAE 90.1. The control algorithm shall meet the requirements 
of ASHRAE 90.1.

6. The system control algorithm shall use a speed adjust curve calculation 
proportional response. Step response algorithms shall not be considered equal.

7. The controller shall provide Building Automation System communication 
through Modbus or BACnet (with optional Tier II Touchscreen) protocol. 
Communication shall be provided via an RS-485 port.

8. The following event reporting shall be provided via BAS communication:
a. Individual VFD status
b. Remote System Disable
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c. Phase Loss Alarm
d. Individual Pump Run
e. Individual Pump Fault
f. Low System Alarm
g. Low Suction alarm
h. High System Alarm
i. Alarm Horn Silenced
j. System Sensor Failure
k. Suction Sensor Failure

9. The following events initiation shall be available via BAS communication:
a. BAS System Disable
b. Enable BAS Set Point
c. BAS Set Point (psi)

10. IF VFD’s are mounted inside the control panel, drive keypads shall be door 
mounted and accessible without opening the control panel or disengaging power.

11. The control panel shall have a minimum short circuit current rating of 1200 kVa.
12. The PLC controller shall communicate with the variable frequency drives using 

Modbus protocol via RS-485 cables.

K. Variable Frequency Drives (vfd)
1. Each drive will have individual disconnects and short circuit protection. Drive 

manufacturer must provide a two year minimum warranty.  
2. Drives will be configured to provide the following operating features:

a. Drive keypad will have manual, off and automatic mode selection and 
will accessible to operators without opening an enclosure.

b. When in automatic, drive will run upon closure of the respective run 
permissive contact 

c. When in automatic and with a run permissive signal, drive speed will 
responded to a 0-10 V DC speed reference signal from pump controller.

d. Drive will provide a limited number of automatic resets for fault 
conditions and will maintain a history of faults.

3. Suction and system pressure transducers
4. Transducer wetted parts shall be a 300 series stainless steel.
5. Transducer shall output a 4-20 mA  signal with a minimum accuracy of +1%.

L. Pump operation: Manufacturer’s controls shall sequence the pumps. 

M. Low Pressure Control: Stop pump operation when incoming water pressure drops to 
atmospheric. Provide audible and remote visual alarm.

N. Provide pressure gauge on inlet and outlet of each pump. 

O. Valves: 
1. Provide isolation valves on the inlet and outlet of each pump.
2. Provide check valve on the outlet of each pump.

P. Diaphragm-Type Compression Tanks
1. Construction: Welded steel, tested and stamped in accordance with ASME 

Section VIII; supplied with National Board Form U-1, rated for working pressure 
of 125 psig, with flexible diaphragm sealed into tank, and steel legs or saddles.
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2. Provide with pressure gage and air-charging fitting, tank drain; pre-charge to 12 
psig.

2.3 HOT WATER RECIRC PUMP CONTROLS

A. Refer to plumbing drawings for location of pump. 
1. Pump shall be allowed to operate during occupied periods, including occupied 

override periods. 
2. When return water temperature is 5 degrees F lower than supply temperature, 

pump shall run until temperature is equal to hot water supply temperature. 
a. Provide pipe mounted AI temperature sensor at the recirculation pump 

inlet and the master mixing valve discharge. 
3. Provide audible alarm for pump failure. 

B. Provide BAS monitoring of the points listed below:
1. Pump status (On/Off).
2. Pump failure.
3. Hot water return temperature. 

PART 3 EXECUTION

3.1 FIELD QUALITY CONTROL

A. Division 01 – General Requirements: Field inspecting, testing, adjusting, and balancing.

B. Test pumps and systems to verify capacity, sequence of operation and flow.

3.2 START-UP AND TRAINING

A. Manufacturer’s representative to review and approve installation.

B. Manufacturer’s representative to participate in start-up of domestic water booster 
systems.

C. Manufacturer’s representative to provide operator training in the operation, maintenance 
and adjustment of the domestic water booster systems.

3.3 PERFORMANCE

A. Refer to pump schedule.

3.4 PUMPS

A. Provide pumps to operate at specified system fluid temperatures without vapor binding 
and cavitation, are non-overloading in parallel or individual operation, and operate within 
25 percent of midpoint of published maximum efficiency curve.
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B. Install long radius reducing elbows or reducers between pump and piping. Support piping 
adjacent to pump so no weight is carried on pump casings. For close coupled or base 
mounted pumps, install supports under elbows on pump suction and discharge line sizes 4 
inches and over. Support suction guide and discharge elbow from a floor stand with 
rubber and shear sandwich pad isolators or from above with hangers and spring isolators.

C. Install pumps on vibration isolators. Provide vibration isolated pipe hangers (resilient 
support) next to pumps on piping. For base mounted pumps provide [floor mount] [spring 
mount] vibration isolators. 

D. Install flexible connectors at or near pumps where piping configuration does not absorb 
vibration. 

E. Provide air cock and drain connection on horizontal pump casings.

F. Check, align, and certify alignment of base mounted pumps prior to start-up.

G. Install [close coupled and] base mounted pumps on concrete housekeeping base, with 
anchor bolts, set and level, and grout in place. 

H. Check motor and pump lubrication points, fill oil reservoir on in-inline of pumps.

I. Install pumps in accordance with manufacturer’s requirements.

END OF SECTION 221124
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SECTION 221200 - FACILITY POTABLE-WATER STORAGE TANKS

PART 1 GENERAL

1.1 SUMMARY

A. Section includes potable water storage tanks.

B. Related Sections:
1. Section 23 04 00 – General Conditions for Mechanical Trades
2. Section 22 07 00 - Plumbing Insulation: Field applied insulation for water storage tanks.
3. Section 22 11 00 - Facility Water Distribution: Supply connections to water storage 

tanks.

1.2 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.

1.3 SUBMITTALS

A. Division 01 - Submittal Procedures: Submittal procedures.

B. Shop Drawings: Indicate dimensions of tanks, materials of construction, tank lining methods, 
anchors, attachments, lifting points, taps, and drains.

C. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 QUALITY ASSURANCE

A. Conform to ASME Section VIII for construction of potable water storage tanks. Provide tanks 
registered with National Board of Boiler and Pressure Vessel Inspectors.

B. Maintain one copy of each document on site.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years experience.

B. Installer: Company specializing in performing Work of this section with minimum three years 
experience.

1.6 PRE-INSTALLATION MEETINGS

A. Division 01 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B. Provide temporary inlet and outlet caps. Maintain caps in place until installation.

1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.

B. Furnish five year manufacturer warranty for potable water storage tanks.

PART 2 PRODUCTS

2.1 DOMESTIC COLD WATER TANK

A. Manufacturers:
1. Norwesco
2. Ace Roto-mold
3. Mass Tank
4. Superior Tank Company
5. Highland Tank
6. Substitutions: Section 01 60 00 - Product Requirements.

B. Vertical tank: FDA approved, NSF 61, polypropylene tank, freestanding with flat bottom for 
indoor installations.  

C. Accessories: 
1. Waterstops
2. Drain
3. Inlet
4. Outlet
5. Overflow
6. Vents

2.2 TANK LEVEL CONTROLS

A. Manufacturers: 
1. Waterline Controls
2. Madison Company
3. Morrison

B. Sensors: Provide 7-probe hanging sensor with side wall mounting bracket. Sensor length shall be 
coordinated with tank depth.
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C. Solenoid Valves: Provide OCV series 115-2 two-position solenoid control valve with 120VAC 
voltage. Nylon reinforced diaphragm, stainless steel body and internals. Valve shall be NSF and 
ANSI 372 certified.

D. Water Level Controller: Waterline model WLC-6100T fill controller with up to 10 dry contacts 
and three 120 VAC power relays. Controller LED’s shall display tank level alarms.

E. Provide booster pump shut-off on low tank level.

2.3 WATER SYSTEM METERING

A. Within the pumphouse, provide water meters where shown on the Contract Documents. 
Locations shall include, at a minimum:
1. One per domestic well

B. Manufacturers: 
1. Siemens – model MAG 5100W
2. Emerson
3. Omega

C. Meter: The electromagnetic flow meter shall consist of a flow sensor based on Faraday’s Law of 
Electromagnetic Induction and microprocessor-based signal converter:
1. Operating principle:  Utilizing Faraday’s Law of Electromagnetic Induction, the flow of 

liquid through the sensor induces an electrical voltage that is proportional to the velocity 
of the flow.

2. Construction:  The sensor flow tube shall be 304 stainless steel surrounded by two coils.  
Liner material shall be hard rubber (Ebonite).  Measurement and grounding electrodes 
shall be Hastelloy C-276.  Connecting flanges shall be carbon steel

3. Installation:  A minimum of 5 pipe diameters up stream and 3 pipe diameters down 
stream are recommended.

4. Operating Temp: -4 to +158° F.
5. Size: see plans.
6. Submergence: The sensor shall be pedestal sealed against accidental submersion to 3 

feet for 30 minutes standard (NEMA 4X), or permanently submerged to 30 feet when 
the terminal box is backfilled with a non-setting, transparent potting material (NEMA 
6P). 

D. Signal converter: Type MAG 5000 or 6000.
1. Enclosure: NEMA 4X enclosure
2. Display: Background illumination with alphanumeric 3-line, 20-character display to 

indicate flow rate, totalized values, settings, and faults (a blind version of the MAG 
6000 signal converter is available).

3. Power supply: 115/230 VAC or 11-24VDC.
4. Operating temperature: -4 to +140 degrees F.
5. Outputs:  0-20 mA or 4-20 mA into 800 ohms max.  One relay rated at 42 VAC/2 A, 24 

DC/1 A.  Digital (frequency or pulse) for external display of flow rate or totalizer per 
meter.
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E. Sensor and signal converter performance:
1. Flow Range:  0.1 m/s (0.3 ft/s) to 12 m/s (39 ft/s)
2. Accuracy:  Mag 6000: ±0.2% ±1mm/s; Mag 5000: ±0.4% ±1mm/s
3. Bi-directional flow capabilities shall be standard

F. Insertion type flow meters will not be accepted.

G. Provide NEMA 4X enclosure and 1/8 DIN Digital Panel Meters for all meters listed above. 
Model PDA2310 by Precision Digital or equal.
1. Plastic housing with hinged door and stainless steel latched, wall mountable.
2. Meters shall be mounted in cover, visible from outside.
3. Meters shall be labeled.
4. Meter displays shall be:

a. 1.2” high
b. 4-20 mA input and output
c. 24 VDC power supply
d. Trident model PD765 or equal

PART 3 EXECUTION

3.1 INSTALLATION

A. Provide support, independent of building structural framing members.

B. Clean and flush after installation. Seal until pipe connections are made.

END OF SECTION 221200
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SECTION 221626 - LIQUEFIED-PETROLEUM GAS PIPING

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

B. Division 03 – Concrete

C. Division 22 – Plumbing

1.2 SUMMARY

A. Section Includes:
1. Pipes, tubes, and fittings.
2. Piping specialties.
3. Joining materials.
4. Manual gas shut-off valves.
5. Motorized gas valves
6. Pressure regulators.
7. Dielectric fittings
8. Storage containers.
9. Labeling and identifying

1.3 DEFINITIONS

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished 
occupied spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions. Examples include rooftop locations.

D. LPG: Liquefied-petroleum gas.

E. Delegated Design: Professional engineering services, provided by the contractor or by a 
consultant hired by the contractor, based on design criteria and performance objectives 
indicated on the plans and in the specifications. Where delegated design services are 
required, the contractor is required to have all the design services provided by an 
appropriately licensed design professional who shall sign and seal all drawings, calculations, 
certification, shop drawings, and other submittals prepared by that professional.
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1.4 REFERENCES

A. American National Standards Institute:
1. ANSI Z21.15 - Manually Operated Gas Valves for Appliances, Appliance 

Connector Valves and Hose End Valves.

B. American Society of Mechanical Engineers:
1. ASME B16.3 - Malleable Iron Threaded Fittings.
2. ASME B16.33 - Manually Operated Metallic Gas Valves for Use in Gas Piping 

Systems Up to 125 psig (sizes 1/2 - 2).
3. ASME B31.3-2004 - Process Piping.
4. ASME B36.10M-2001 – Welded and Seamless Wrought Steel Pipe
5. ASME Section VIII-2004 - Boiler and Pressure Vessel Code - Welding and 

Brazing Qualifications.
6. ASME Section VIII-2004 - Boiler and Pressure Vessel Code – Rules for the 

Construction of Unfired Pressure Vessels.

C. ASTM International:
1. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless.
2. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought 

Carbon Steel and Alloy Steel for Moderate and High Temperature Service.
3. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
4. ASTM B749 - Standard Specification for Lead and Lead Alloy Strip, Sheet, and 

Plate Products.
5. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.

D. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

E. American Water Works Association:
1. AWWA C105 - American National Standard for Polyethylene Encasement for 

Ductile-Iron Pipe Systems.

F. Manufacturers Standardization Society of the Valve and Fittings Industry:
1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
2. MSS SP 67 - Butterfly Valves.
3. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
4. MSS SP 78 - Cast Iron Plug Valves, Flanged and Threaded Ends.
5. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.
6. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 

Flared Ends.

G. National Fire Protection Association:
1. NFPA 54 – National Fuel Gas Code
2. NFPA 58 - Liquefied Petroleum Gas Code.

H. Underwriters Laboratories Inc.:
1. UL 842 - Valves for Flammable Fluids.
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1.5 PERFORMANCE REQUIREMENTS

A. Minimum Operating-Pressure Ratings:
1. For Piping Containing Only Vapor:

a. Piping, Valves and Fittings:  175 psi unless otherwise indicated.
2. For Piping Containing Liquid:

a. Piping, Valves and Fittings:  250 psig unless otherwise indicated.
3. LPG System Pressures within Buildings: As indicated on plans but not greater than 

5 psig.

1.6 SUBMITTALS

A. Shop Drawings: For LPG piping layout. Include plans, piping layout and elevations, sections, 
and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment 
guides, expansion joints and loops, and attachments of the same to building structure. Detail 
location of anchors, alignment guides, and expansion joints and loops.
1. Shop Drawing Scale: 1/4 inch per foot.
2. Detail mounting, supports, and valve arrangements for pressure regulator 

assembly.

B. Welding certificates.

C. Field quality-control reports.

1.7 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For LPG equipment and accessories to include in 
emergency, operation, and maintenance manuals.

1.8 QUALITY ASSURANCE

A. Steel Support 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.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 
70, by a qualified testing agency, and marked for intended location and application.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture.

B. Store pipes and tubes with protective PE coating to avoid damaging coating and protect from 
direct sunlight.
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1.10 COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

B. Coordinate requirements for access panels and doors for valves installed concealed behind 
finished surfaces. Comply with requirements in Section 083113 "Access Doors and Frames."

PART 2 PRODUCTS

2.1 PIPES, TUBES, AND FITTINGS

A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedules 40 and 80, Type E or S, Grade B.
1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and 

socket welding.
3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground 

joint, and threaded ends.
4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, 

including bolts, nuts, and gaskets of the following material group, end connections, 
and facings:
a. Material Group: 1.1.
b. End Connections: Threaded or butt welding to match pipe.
c. Lapped Face: Not permitted underground.
d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum O-

rings, and spiral-wound metal gaskets.
e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground, and stainless-

steel underground.

5. Protective Coating for Underground Piping: Factory-applied, three-layer coating of 
epoxy, adhesive, and PE.
a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

6. Mechanical Couplings:
a. Manufacturers: Subject to compliance with requirements, provide products 

by one of the following:
1) Dresser Piping Specialties; Division of Dresser, Inc.
2) Smith-Blair, Inc.

b. Stainless-steel flanges and tube with epoxy finish.
c. Buna-nitrile seals.
d. Stainless-steel bolts, washers, and nuts.
e. Metal-to-metal compression seal without gasket.
f. Dryseal threads shall comply with ASME B1.20.3.

2.2 PIPING SPECIALTIES

A. Flexible Piping Joints:
1. Approved for LPG service.
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2. Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective 
jacket.

3. Minimum working pressure of 250 psig and 250 deg F operating temperature.
4. Flanged- or threaded-end connections to match equipment connected and shall be 

capable of minimum 3/4-inch misalignment.
5. Maximum 36-inch length for liquid LPG lines.

B. Appliance Flexible Connectors:
1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24.
2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
3. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75.
4. Corrugated stainless-steel tubing with polymer coating.
5. Operating-Pressure Rating: 0.5 psig.
6. End Fittings: Zinc-coated steel.
7. Threaded Ends: Comply with ASME B1.20.1.
8. Maximum Length: 72 inches

C. Y-Pattern Strainers:
1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain 

connection.
2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-

1/2 and larger.
3. Strainer Screen: 60-mesh startup strainer and perforated stainless-steel basket with 

50 percent free area.
4. CWP Rating: 125 psig.

D. Basket Strainers:
1. Body: ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom 

drain connection.
2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-

1/2 and larger.
3. Strainer Screen: 60-mesh startup strainer and perforated stainless-steel basket with 

50 percent free area.
4. CWP Rating: 125 psig.

E. T-Pattern Strainers:
1. Body: Ductile or malleable iron with removable access coupling and end cap for 

strainer maintenance.
2. End Connections: Grooved ends.
3. Strainer Screen: 60-mesh startup strainer and perforated stainless-steel basket with 

57 percent free area.
4. CWP Rating: 750 psig.

F. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant 
wire screen, with free area at least equal to cross-sectional area of connecting pipe and 
threaded-end connection.
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2.3 JOINING MATERIALS

A. Joint Compound and Tape: Suitable for LPG.

B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded.

C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with 
AWS A5.8/A5.8M.

2.4 MANUAL GAS SHUTOFF VALVES

A. Metallic Valves, NPS 2 and Smaller for Liquid Service: Comply with ASME B16.33 and 
UL 842.
1. CWP Rating: 300 psig.
2. Threaded Ends: Comply with ASME B1.20.1.
3. Socket ends for brazed joints.
4. Tamperproof Feature: Locking feature for valves indicated in "Underground 

Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff 
Valve Schedule" Articles.

5. Listing by CSA or agency acceptable to authorities having jurisdiction for valves 1 
inch and smaller.

6. Valves 1-1/4 inch and larger shall be suitable for LPG service, with "WOG" 
indicated on valve body.

B. General Requirements for Metallic Valves, NPS 2 and Smaller for Vapor Service: Comply 
with ASME B16.33.
1. CWP Rating: 125 psig.
2. Threaded Ends: Comply with ASME B1.20.1.
3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.
4. Tamperproof Feature: Locking feature for valves indicated in "Underground 

Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff 
Valve Schedule" Articles.

5. Listing: Listed and labeled by an NRTL acceptable to authorities having 
jurisdiction for valves 1 inch and smaller.

6. Service Mark: Valves 1-1/4 inch to NPS 2 shall have initials "WOG" permanently 
marked on valve body.

C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with ASME 
B16.38.
1. CWP Rating: 125 psig.
2. Flanged Ends: Comply with ASME B16.5 for steel flanges.
3. Tamperproof Feature: Locking feature for valves indicated in "Underground 

Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff 
Valve Schedule" Articles.

4. Service Mark: Initials "WOG" shall be permanently marked on valve body.

D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
a. BrassCraft Manufacturing Company; a Masco company.
b. Conbraco Industries, Inc.; Apollo Div.
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c. Lyall, R. W. & Company, Inc.
d. McDonald, A. Y. Mfg. Co.
e. Perfection Corporation; a subsidiary of American Meter Company.

2. Body: Bronze, complying with ASTM B 584.
3. Ball: Chrome-plated bronze.
4. Stem: Bronze; blowout proof.
5. Seats: Reinforced TFE; blowout proof.
6. Packing: Threaded-body packnut design with adjustable-stem packing.
7. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles.

8. CWP Rating: 600 psig.
9. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL 

acceptable to authorities having jurisdiction.
10. Service: Suitable for LPG service with "WOG" indicated on valve body.

E. Bronze Plug Valves: MSS SP-78.
a. Lee Brass Company.
b. McDonald, A. Y. Mfg. Co.

2. Body: Bronze, complying with ASTM B 584.
3. Plug: Bronze.
4. Ends: Threaded, socket, or flanged as indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles.

5. Operator: Square head or lug type with tamperproof feature where indicated.
6. Pressure Class: 125 psig.
7. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL 

acceptable to authorities having jurisdiction.
8. Service: Suitable for LPG service with "WOG" indicated on valve body.

F. Cast-Iron, Nonlubricated Plug Valves: MSS SP-78.
a. McDonald, A. Y. Mfg. Co.
b. Mueller Co.; Gas Products Div.
c. Xomox Corporation; a Crane company.

2. Body: Cast iron, complying with ASTM A 126, Class B.
3. Plug: Bronze or nickel-plated cast iron.
4. Seat: Coated with thermoplastic.
5. Stem Seal: Compatible with LPG.
6. Ends: Threaded or flanged as indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles.

7. Operator: Square head or lug type with tamperproof feature where indicated.
8. Pressure Class: 125 psig.
9. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL 

acceptable to authorities having jurisdiction.
10. Service: Suitable for LPG service with "WOG" indicated on valve body.

2.5 MOTORIZED GAS VALVES

A. Manufacturers
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1. ASCO Power Technologies, LP; Division of Emerson.
2. Karl Dungs, Inc.
3. Eaton Corporation; Controls Div.
4. Eclipse Combustion, Inc.
5. Honeywell International Inc.
6. Johnson Controls.
7. Substitutions: Division 01 – General Requirements

B. Comply with ANSI Z21.21.
1. Body: Brass or aluminum.
2. Seats and Disc: Nitrile rubber.
3. Springs and Valve Trim: Stainless steel.
4. Normally closed.
5. Visual position indicator.
6. Mechanical operator for actuation by appliance automatic shutoff device.

2.6 PRESSURE REGULATORS

A. Manufacturers
1. Actaris.
2. American Meter Company.
3. Eclipse Combustion, Inc.
4. Fisher Control Valves and Regulators; Division of Emerson Process Management.
5. Invensys.
6. Maxitrol Company.
7. Richards Industries; Jordan Valve Div.
8. Canadian Meter Company Inc.
9. Eaton Corporation; Controls Div.
10. Harper Wyman Co.
11. SCP, Inc.
12. Substitutions: Division 01 – General Requirements [Not allowed]

B. General Requirements:
1. Single stage and suitable for LPG.
2. Steel jacket and corrosion-resistant components.
3. Elevation compensator.
4. End Connections: Threaded for regulators NPS 2 and smaller; flanged for 

regulators NPS 2-1/2 and larger.

C. Service Pressure Regulators: 
1. Comply with ANSI Z21.80.
2. Body and Diaphragm Case: Cast iron or die-cast aluminum.
3. Springs: Zinc-plated steel; interchangeable.
4. Diaphragm Plate: Zinc-plated steel.
5. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at 

the valve port.
6. Orifice: Aluminum; interchangeable.
7. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
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8. Single-port, self-contained regulator with orifice no larger than required at 
maximum pressure inlet and no pressure sensing piping external to the regulator.

9. Pressure regulator shall maintain discharge pressure setting downstream and not 
exceed 150 percent of design discharge pressure at shutoff.

10. Overpressure Protection Device: Factory mounted on pressure regulator.
11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if 

not connected to vent piping.
12. Maximum Inlet Pressure: 350 psig.

D. Line Pressure Regulators: 
1. Comply with ANSI Z21.80.
2. Body and Diaphragm Case: Cast iron or die-cast aluminum.
3. Springs: Zinc-plated steel; interchangeable.
4. Diaphragm Plate: Zinc-plated steel.
5. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at 

the valve port.
6. Orifice: Aluminum; interchangeable.
7. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
8. Single-port, self-contained regulator with orifice no larger than required at 

maximum pressure inlet and no pressure sensing piping external to the regulator.
9. Pressure regulator shall maintain discharge pressure setting downstream and not 

exceed 150 percent of design discharge pressure at shutoff.

E. Appliance Pressure Regulators: 
1. Comply with ANSI Z21.18.
2. Body and Diaphragm Case: Die-cast aluminum.
3. Springs: Zinc-plated steel; interchangeable.
4. Diaphragm Plate: Zinc-plated steel.
5. Seat Disc: Nitrile rubber.
6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
7. Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint 

finish.
8. Regulator may include vent limiting device, instead of vent connection, if 

approved by authorities having jurisdiction.
9. Maximum Inlet Pressure: 2 psig.

2.7 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:

a. Capitol Manufacturing Company.
b. Central Plastics Company.
c. Hart Industries International, Inc.
d. Jomar International Ltd.
e. Matco-Norca, Inc.
f. McDonald, A. Y. Mfg. Co.
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g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
h. Wilkins; a Zurn company.

2. Description:
a. Standard: ASSE 1079.
b. Pressure Rating: 350 psig minimum at 180 deg F.
c. End Connections: Solder-joint copper alloy and threaded ferrous.

3. Dielectric Flanges:
4. Manufacturers: Subject to compliance with requirements:

a. Capitol Manufacturing Company.
b. Central Plastics Company.
c. Matco-Norca, Inc.
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
e. Wilkins; a Zurn company.

5. Description:
a. Standard: ASSE 1079.
b. Factory-fabricated, bolted, companion-flange assembly.
c. Pressure Rating: 350 psig minimum at 180 deg F.
d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous.
e. Nonconducting materials for field assembly of companion flanges.
f. Pressure Rating: 350 psig.
g. Gasket: Neoprene or phenolic.
h. Bolt Sleeves: Phenolic or polyethylene.
i. Washers: Phenolic with steel backing washers.

2.8 LABELING AND IDENTIFYING

A. Detectable Warning Tape: Acid- and alkali-resistant PE film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, 
continuously inscribed with a description of utility, with metallic core encased in a protective 
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 
inches deep; colored yellow.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for LPG piping system to verify actual locations of piping connections 
before equipment installation.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 EARTHWORK

A. Comply with requirements in Division 31 Earthwork for excavating, trenching, and 
backfilling.
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3.3 OUTDOOR PIPING INSTALLATION

A. Comply with NFPA 58 and the current applicable plumbing and propane codes requirements 
for installation and purging of LPG piping. All piping shall be purged with nitrogen.

B. Install underground, LPG piping buried at least 54 inches below finished grade. Comply with 
requirements in Division 31 Earthwork for excavating, trenching, and backfilling.
1. If LPG piping is installed less than 36 inches below finished grade, install it in 

containment conduit.

C. Install underground, PE, LPG piping according to ASTM D 2774.

D. Steel Piping with Protective Coating:
1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
2. Repair damage to PE coating on pipe as recommended in writing by protective 

coating manufacturer.
3. Replace pipe having damaged PE coating with new pipe.

E. Copper Tubing with Protective Coating:

1. Apply joint cover kits over tubing to cover, seal, and protect joints.
2. Repair damage to PE coating on pipe as recommended in writing by protective 

coating manufacturer.

F. Install fittings for changes in direction and branch connections.

G. Joints for connection to inlets and outlets on vaporizers, air mixers, regulators, and valves 
may be flanged or threaded to match the equipment.

H. Install pressure gage upstream and downstream from each service regulator. Pressure gages 
are specified in Section 230519 "Meters and Gages for HVAC Piping."

3.4 INDOOR PIPING INSTALLATION

A. Comply with NFPA 54, NFPA 58 and the current applicable plumbing codes for installation 
and purging of LPG piping. All piping shall be purged with nitrogen.

B. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during 
progress of construction, to allow for mechanical installations.

C. Install piping in concealed locations unless otherwise indicated and except in equipment 
rooms and service areas.

D. 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.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F. Locate valves for easy access.
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G. Install LPG piping at uniform grade of 2 percent down toward drip and sediment traps.

H. Install piping free of sags and bends.

I. Install fittings for changes in direction and branch connections.

J. Verify final equipment locations for roughing-in.

K. Comply with requirements in Sections specifying gas-fired appliances and equipment for 
roughing-in requirements.

L. Drips and Sediment Traps: Install drips at points where condensate may collect, including 
service-meter outlets. Locate where readily accessible to permit cleaning and emptying. Do 
not install where condensate is subject to freezing.
1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or 

capped. Use nipple a minimum length of 3 pipe diameters, but not less than 3 
inches long and same size as connected pipe. Install with space below bottom of 
drip to remove plug or cap.

M. Extend relief vent connections for service regulators, line regulators, and overpressure 
protection devices to outdoors and terminate with weatherproof vent cap.

N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade 
or floors, and in floor channels unless indicated to be exposed to view.

O. Concealed Location Installations: Except as specified below, install concealed LPG piping 
and piping installed under the building in containment conduit constructed of steel pipe with 
welded joints as described in Part 2. Install a vent pipe from containment conduit to outdoors 
and terminate with weatherproof vent cap.

1. In Floor Channels: Install LPG piping in floor channels. Channels must have cover 
and be open to space above cover for ventilation.

2. In Walls or Partitions: Protect tubing installed inside partitions or hollow walls 
from physical damage using steel striker barriers at rigid supports.
a. Exception: Tubing passing through partitions or walls does not require 

striker barriers.
b. Do not install LPG piping in or through circulating air ducts, clothes or trash 

chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or 
elevator shafts.

c. Do not install LPG piping in solid walls or partitions.

P. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side 
down.

Q. Connect branch piping from top or side of horizontal piping.

R. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 
piece of equipment. Unions are not required at flanged connections.
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S. Do not use LPG piping as grounding electrode.

T. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated 
valve.

U. Install pressure gage upstream and downstream from each line regulator. Pressure gages are 
specified in Section 220519 "Meters and Gages for Plumbing Piping."

V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing 
Piping."

W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping."

3.5 VALVE INSTALLATION

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel 
tubing, aluminum, or copper connector.

B. Install underground valves with valve boxes.

C. Install regulators and overpressure protection devices with maintenance access space 
adequate for servicing and testing.

D. Install anode for metallic valves in underground PE piping.

3.6 PIPING JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs.

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly.

C. Threaded Joints:
1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
2. Cut threads full and clean using sharp dies.
3. Ream threaded pipe ends to remove burrs and restore full ID of pipe.
4. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified.
5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 

or damaged. Do not use pipe sections that have cracked or open welds.

D. Welded Joints:
1. Construct joints according to AWS D10.12/D10.12M, using qualified processes 

and welding operators.
2. Bevel plain ends of steel pipe.
3. Patch factory-applied protective coating as recommended by manufacturer at field 

welds and where damage to coating occurs during construction.
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E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Ch. 22, "Pipe and 
Tube."

F. Flanged Joints: Install gasket material, size, type, and thickness appropriate for LPG service. 
Install gasket concentrically positioned.

G. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare 
dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not 
overtighten.

3.7 HANGER AND SUPPORT INSTALLATION

A. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices 
specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and 
Equipment."

B. Comply with requirements for pipe hangers and supports specified in Section 220529 
"Hangers and Supports for Plumbing Piping and Equipment."

C. Install hangers for horizontal steel piping with the following maximum spacing and 
minimum rod sizes:

1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch.
2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch.
3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8 inch.
4. NPS 2-1/2 to NPS 3-1/2: Maximum span, 10 feet; minimum rod size, 1/2 inch.
5. NPS 4 and Larger: Maximum span, 10 feet; minimum rod size, 5/8 inch.

D. Install hangers for horizontal, drawn-temper copper tubing with the following maximum 
spacing and minimum rod sizes:
1. NPS 3/8: Maximum span, 48 inches; minimum rod size, 3/8 inch.
2. NPS 1/2 and NPS 5/8: Maximum span, 72 inches; minimum rod size, 3/8 inch.
3. NPS 3/4 and NPS 7/8: Maximum span, 84 inches; minimum rod size, 3/8 inch.
4. NPS 1: Maximum span, 96 inches; minimum rod size, 3/8 inch.

E. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum 
spacing and minimum rod sizes:
1. NPS 3/8: Maximum span, 48 inches; minimum rod size, 3/8 inch.
2. NPS 1/2: Maximum span, 72 inches; minimum rod size, 3/8 inch.
3. NPS 3/4 and Larger: Maximum span, 96 inches; minimum rod, 3/8 inch.

3.8 CONNECTIONS

A. Install LPG piping electrically continuous and bonded to gas appliance equipment grounding 
conductor of the circuit powering the appliance according to NFPA 70. Refer to Division 26 
- Electrical

B. Install piping adjacent to appliances to allow service and maintenance of appliances.
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C. Connect piping to appliances using manual gas shutoff valves and unions. Install valve 
within 72 inches of each gas-fired appliances and equipment. Install union between valve 
and appliances or equipment.

D. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as 
practical to inlet of each appliance.

3.9 LABELING AND IDENTIFYING

A. Comply with requirements in Section 220553 "Identification for Plumbing Piping and 
Equipment" for piping and valve identification.

B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, 
except 6 inches below subgrade under pavements and slabs.

3.10 PAINTING

A. Comply with requirements in Division 09 – Finishes   for painting interior and exterior LPG 
piping.

B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter 
bars, earthquake valves, and piping specialties, except components with factory-applied paint 
or protective coating.
1. Alkyd System: MPI EXT 5.1D.

a. Prime Coat: Alkyd anticorrosive metal primer.
b. Intermediate Coat: Exterior alkyd enamel matching topcoat.
c. Topcoat: Exterior alkyd enamel (semigloss).
d. Color: White.

C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter 
bars, earthquake valves, and piping specialties, except components with factory-applied paint 
or protective coating.
1. Latex Over Alkyd Primer System: MPI INT 5.1Q.

a. Prime Coat: Alkyd anticorrosive metal primer.
b. Intermediate Coat: Interior latex matching topcoat.
c. Topcoat: Interior latex semigloss.
d. Color: [White].

2. Alkyd System: MPI INT 5.1E.
a. Prime Coat: alkyd anticorrosive metal primer.
b. Intermediate Coat: Interior alkyd matching topcoat.
c. Topcoat: Interior alkyd (semigloss.
d. Color: [White].

D. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials 
and by procedures to match original factory finish.

3.11 FIELD QUALITY CONTROL

A. Perform tests and inspections.
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B. Tests and Inspections:
1. Test, inspect, and purge LPG according to NFPA 58 and the current applicable 

plumbing codes and requirements of authorities having jurisdiction.

C. LPG piping will be considered defective if it does not pass tests and inspections.

D. Submit test and inspection reports.

3.12 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel 
to adjust, operate, and maintain equipment provided under this section.

3.13 OUTDOOR PIPING SCHEDULE

A. Underground LPG liquid piping shall be the following:
1. Schedule 40 steel pipe with wrought-steel fittings and welded joints, or mechanical 

couplings. Coat pipe and fittings with protective coating for steel piping.

B. Aboveground LPG liquid piping shall be one of the following:

1. NPS 2 and Smaller: Schedule 40 steel pipe, malleable-iron threaded fittings and 
threaded and seal welded joints. Coat pipe and fittings with protective coating for 
steel piping.

2. NPS 2-1/2 and Larger: Schedule 40, steel pipe with wrought-steel fittings and 
welded joints, or mechanical couplings. Coat pipe and fittings with protective 
coating for steel piping.

3.14 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG

A. Aboveground, branch piping NPS 1 and smaller shall be one of the following:

B. Underground, below building, piping shall be one of the following:
1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints.
2. Schedule 40, steel pipe with wrought-steel fittings and welded joints.

C. Containment Conduit: Schedule 40, steel pipe with wrought-steel fittings and welded joints. 
Coat pipe and fittings with protective coating for steel piping.

D. Containment Conduit Vent Piping: Schedule 40, steel pipe with malleable-iron fittings and 
threaded or wrought-steel fittings with welded joints. Coat underground pipe and fittings 
with protective coating for steel piping.

3.15 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG AND LESS 
THAN5 PSIG
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A. Aboveground, branch piping NPS 1 and smaller shall be the following:

1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints.

B. Aboveground, distribution piping shall be one of the following:

1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints.
2. Schedule 40, steel pipe with steel welding fittings and welded joints.

3.16 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Aboveground Liquid Piping:
1. Two-piece, full-port, bronze ball valves with bronze trim.

B. Valves for pipe NPS 2-1/2 and larger at service meter shall be one of the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.
3. Cast-iron, nonlubricated plug valve.

C. Distribution piping valves for pipe NPS 2 and smaller shall be one of the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.

D. Distribution piping valves for pipe NPS 2-1/2 and larger shall be one of the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.
3. Cast-iron, nonlubricated plug valve.

E. Valves in branch piping for single appliance shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

END OF SECTION 221626
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SECTION 223000 - PLUMBING SPECIALTIES

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes: 
1. Combination roof/overflow drains.
2. Roof drains.
3. Overflow drains.
4. Downspout nozzles.
5. Floor drains.
6. Floor sinks.
7. Cleanouts.
8. Sediment interceptors.
9. Hose bibs.
10. Wall hydrants.
11. Roof Hydrants. 
12. Water hammer arrestors.
13. Trap primers.
14. Expansion tanks.
15. Stops.

B. Related Sections: 
1. Division 01 - General Requirements.
2. Division 05 - Metals.
3. Division 07 - Thermal and Moisture Protection.
4. Division 08 - Openings.
5. Division 09 - Finishes
6. Division 22 - Plumbing.
7. Section 23 04 00 - General Conditions for Mechanical Trades.
8. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for electric 

connections to sensor valves and faucets specified by this section.

1.2 REFERENCES

A. American National Standards Institute: 
1. ANSI/ASSE 1011 - Hose Connection Vacuum Breakers.
2. ANSI/ASSE 1019 - Wall Hydrants, Frost Proof Automatic Draining Anti-Backflow 

Types.
3. ANSI A112.21.1 - Floor Drains.
4. ANSI A112.21.2 - Roof Drains.
5. ANSI A112.26.1 - Water Hammer Arrestors.

B. International Association of Plumbing and Mechanical Officials: 
1. IAPMO IGC 187 – Roof Drains with Integral Overflow Drain.

C. Plumbing Drainage institute: 
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1. PDI WH-201 – Water Hammer Arresters.

D. Safe Drinking Water Act.
1. SDWA 1417 - Standard for Lead Free Drinking Water.

1.3 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Shop Drawings: Indicate dimensions, weights, and placement of openings and holes.

C. Product Data: Provide component sizes, rough-in requirements, service sizes, capacities and 
finishes.

D. Manufacturer's Installation Instructions: Submit installation methods and procedures.  Indicate 
assembly and support requirements.

E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Operation and Maintenance Data: Submit fixture, trim, exploded view and replacement parts 
lists.

1.5 QUALITY ASSURANCE

A. Record actual locations of equipment, cleanouts, etc.

B. Provide products requiring electrical connections listed and classified by Underwriters 
Laboratories Inc. as suitable for purpose specified and indicated.

C. Provide plumbing fixture fittings in accordance with ASME A112.18.1 that prevent backflow 
from fixture into water distribution system.

D. Maintain one copy of each document on site.

E. Alternate Roof Drainage System:
1. Basis of design for this project is roof drains with integral overflow drain.  If contractor 

elects to provide roof drains and non-integral overflow drains, overflow drains must be 
installed so as not to allow the overflow drain to flow prematurely nor allow excessive 
loading of overflow water.  This installation shall conform to all governing local and 
state codes.

2. Roof drain manufacturer shall provide documentation certifying the proper location and 
placement of primary and overflow drains to assure proper operation of the system.

3. Installation of two-drain system shall be warranted by the installing contractor in regards 
to the correct lateral and vertical placement of the overflow drain to prevent premature 
flow to the overflow system.
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F. Alternate roof drainage system, if used must include all costs of all involved trades and fees for 
additional design work associated with installation.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience.

B. Installer: Company specializing in performing work of this section with minimum three years 
documented experience.

1.7 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B. Accept specialties on site in factory packaging. Inspect for damage.

C. Protect installed specialties from damage by securing areas.

1.9 WARRANTY

A. Section 01 70 00 - Closeout Requirements: Product warranties and product bonds.

B. Manufacturer's warranties shall not start until the date of Substantial Completion or, until all 
aspects of the commissioning of the respective system are complete and accepted by the 
Commissioning Authority and the Owner, whichever date is later. The contractor responsible for 
this section shall include in their base bid any additional cost for extending manufacturer's 
warranties until the date of Substantial Completion or, until all aspects of the commissioning of 
the respective system are complete and accepted by the Commissioning Authority and the 
Owner, whichever date is later.

1.10 EXTRA MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance products.

B. Provide two loose keys for hose bibs and wall hydrants.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: 
1. JR Smith.
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2. Watts.
3. Josam.
4. Wade.
5. Zurn.
6. MiFab.
7. Substitutions: Section 01 60 00 - Product Requirements.

2.2 COMBINATION ROOF/OVERFLOW DRAINS

A. Combination Roof/Overflow Drains:  Drain shall be capable of receiving both primary storm 
water and secondary, emergency storm water in one drain and shall be separated by storm water 
piping below drain.

B. Combination Roof/Overflow Drains: 100C4 bi-functional roof drain.
1. Compliance: ANSI/ASME A112.212M and IAPMO IGC 187-2003.
2. Body: patented bi-functional body.  Powder coated. ASTM A 48, Class 25 cast iron 

body with anchor flange.
3. Dome Strainer: Cast iron strainer.  Minimum free area of 136 square inches.
4. Membrane Clamp Ring: 2.375-inch wide. ASTM A 48, Class 25 cast iron, 

waterproofing membrane clamp ring with integral gravel stop.
5. Pipe Size: 4 inches or 6 inches.

C. Roof Drain Options:
1. LP-Low Profile Roof Drain: 4" overflow height.
2. OFS-Overflow Strainer: Debris strainer for overflow pipe.
3. DEX (2,4.6)-Adjustable Extension: (2", 4” and 6") to adjust proper primary outlet 

elevations in relation to deck thickness and/or to adjust drain inlet elevations in relation 
to insulation thickness.

4. FR-Finishing Ring: recessed ring to allow the drain body to be installed in flush 
configuration and/or to be use to install drain with extensions used to adjust for thicker 
deck sections.

5. DC-Deck Clamp: underdeck clamp (used to secure drain to deck). Exterior clamp.
6. IG (4, 6)-IRMA Guard: (4", 6") high type #304 stainless steel perforated gravel guard 

(attaches to drain ring to prevent ballast and debris from entering drain area when 
installed with an IRMA roofing system).

7. DP-Deck Plate.

2.3 ROOF DRAINS

A. ASME A112.6.4; cast iron body with flashing clamp and gravel stop, vandal proof cast iron 
dome, underdeck clamp. Provide extension only as required to accommodate roof insulation 
thickness.

2.4 OVERFLOW DRAINS

A. ASME A112.6.4; cast iron body with flashing clamp and gravel stop, vandal proof cast iron 
dome, underdeck clamp, minimum 2” standpipe. Provide extension only as required to 
accommodate roof insulation thickness.
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2.5 DOWNSPOUT NOZZLES

A. Stainless steel body, wall flange and bird screen. Install a minimum of 18” above finished grade. 
Provide concrete or stone splash block.

2.6 FLOOR DRAINS

A. Floor Drains: ANSI A112.21.1, cast iron body, nickel bronze top, flashing collar, adjustable 
strainer-head. Refer to schedule on drawings for additional information. 

2.7 FLOOR SINKS

A. Floor Sinks: ANSI A112.21.1.  Square nickel bronze top, dome bottom strainer, flashing collar. 
Refer to schedule on drawings for additional information.

2.8 CLEANOUTS

A. Interior Finished Floor Cleanouts: Cast iron body with adjustable scoriated nickel bronze top and 
vandal proof screws.

B. Interior Finished Wall Cleanouts:  Line type with cast iron body, round epoxy coated gasketed 
cover and round stainless steel access cover secured with machine screw.

C. Interior Unfinished Accessible Areas:  Caulked or threaded type.  Provide stack cleanouts on 
vertical rainwater leaders.

2.9 SEDIMENT INTERCEPTOR

A. Epoxy coated cast iron body and secured cover with removable stainless steel sediment bucket.

2.10 HOSE BIBS

A. Manufacturers: 
1. Woodford.
2. Josam.
3. Wade.
4. Zurn.
5. Watts.
6. Substitutions: Section 01 60 00 - Product Requirements.

B. ANSI/ASSE 1011 Bronze or brass with integral mounting flange.

2.11 WALL HYDRANTS

A. Manufacturers: 
1. Woodford.
2. Josam.
3. Wade.
4. Zurn.
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5. Watts.
6. Substitutions: Section 01 60 00 - Product Requirements.

B. Wall Hydrant: ANSI/ASSE 1019; self-draining type, freeze proof with removable key. Recessed 
lockable box. 

2.12 ROOF HYDRANTS

A. Manufacturers:
1. Woodford. 
2. Josam.
3. Wade.
4. Zurn.
5. Watts.

B. Roof Hydrant: ASSE 1052 double check valve backflow preventer, self-draining, freeze proof. 
Provide drain connection. 

2.13 WATER HAMMER ARRESTORS

A. Manufacturers: 
1. Woodford.
2. Josam.
3. Wade.
4. Zurn.
5. Watts.
6. Substitutions: Section 01 60 00 - Product Requirements.

B. ANSI A112.26.1; sized in accordance with PDI, lead free, pre-charged, suitable for operation in 
temperature range -100 to 300 degrees F (-73 to 149 degrees C) and maximum 250 psig (1700 
kPa) working pressure.

2.14 TRAP PRIMERS

A. Manufacturers: 
1. Woodford.
2. Josam.
3. Wade.
4. Zurn.
5. Watts.
6. PPP.
7. Substitutions: Section 01 60 00 - Product Requirements.

B. ASSE 1018: Corrosion resistant brass, lead free, temperature range –40 to 450 degrees, ½” male 
inlet and ½” female outlet, pressure operating range 20 to 80 psig.

2.15 EXPANSION TANKS

A. Manufacturers: 
1. Amtrol.
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2. Taco.
3. Bell and Gossett.
4. Watts.
5. Substitutions: Section 01 60 00 - Product Requirements.

B. Construction:  Welded steel, ASME labeled, tested and stamped in accordance with Section 8D 
of ASME Code; supplied with National Board Form U-1, rated for working pressure of 125 psig 
(860 kPa), heavy duty butyl or EPDM diaphragm conforming to NSF 61, and steel legs or 
saddles.

2.16 STOPS

A. Manufacturers:
1. Brass Craft.
2. Watts.
3. Nibco.
4. McGuire.

B. Chrome plated angle brass supply stop valve with 1/4-turn angle ball stop, lead free, inlet shall be 
1/2-inch sweat, outlet shall be 3/8-inch compression. Loose key or screw driver operation.  
Supply stop shall be KTSCS40BX as manufactured by Brass Craft or approved equal. 

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 013000 - Administrative Requirements: Coordination and project conditions.

B. Verify walls and floor finishes are prepared and ready for installation of fixtures.

C. Verify electric power is available and of correct characteristics.

3.2 PREPARATION

A. Coordinate cutting and forming of roof and floor construction to receive drains to required invert 
elevations.

3.3 INSTALLATION

A. Install in accordance with manufacturer’s instructions.

B. Install cleanouts as required by local code and as shown on the drawings.  Provide cleanouts in 
the following locations whether indicated on drawings or not:
1. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs 

with mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of 
drainage system.

2. Encase exterior cleanouts in concrete flush with grade.
3. Install floor cleanouts at elevation to accommodate finished floor.
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4. Furnish and install cleanouts at the base of all sanitary and storm risers, before 
penetrating floor slab. 

5. Furnish and install finished grade cleanouts at all storm and sanitary laterals before 
piping exits foundation wall.

6. Furnish and install cleanouts on all storm and sanitary piping when a change in direction 
exceeds 45 degrees. 

7. Horizontal drainage pipes in buildings shall have cleanouts located at intervals of not 
more than 100 feet.

C. Install components level and plumb.

D. Install water hammer arrestors with isolation valve in accessible locations. Provide access doors 
as required to maintain functionality and service of devices. Water hammer arrestors shall be 
provided on all branch lines where quick closing devices are installed, arrestors shall be not more 
than six feet from quick closing device.

E. Trap primers shall be installed to serve all floor drains, provide distribution units as required for 
all drains. 

F. Trap primer connections shall be installed on cold water piping 1 ½ inch diameter or less.

3.4 INTERCEPTORS

A. Provide sediment interceptors for all art room sinks, maintain clearances as required by the 
manufacturer.

3.5 INTERFACE WITH OTHER PRODUCTS

A. Review millwork shop-drawings. Confirm location and size of drains before rough in and 
installation.

3.6 ADJUSTING

A. Section 017700 - Closeout Procedures: Testing, adjusting, and balancing.

3.7 CLEANING

A. Section 017700 - Closeout Procedures: Final cleaning.

3.8 PROTECTION OF INSTALLED CONSTRUCTION

A. Section 017700 - Closeout Procedures: Protecting installed construction.

END OF SECTION 223000



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009 RNV / 127-0010 BE/RNV

DOMESTIC WATER TREATMENT EQUIPMENT 223200 - 1

SECTION 223200 - DOMESTIC WATER TREATMENT EQUIPMENT

PART 1 GENERAL

1.1 SUMMARY

A. Section includes water softeners.

B. Related Sections:
1. Division 23 – General Conditions for Mechanical Trades
2.
3. Division 26 - Equipment Wiring Connections: Execution requirements for electric connections 

specified by this section.

1.2 SUBMITTALS

A. Division 01 - Submittal Procedures: Submittal procedures.

B. Product Data: Submit capacity, electrical characteristics and connection requirements. Indicate dimensions of 
tanks, tank lining methods, anchors, attachments, lifting points, taps, drains, controls, and operating sequence.

C. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.3 CLOSEOUT SUBMITTALS

A. Division 01 - Execution and Closeout Requirements: Closeout procedures.

B. Operation and Maintenance Data: Submit operation, maintenance, and inspection data, replacement part 
numbers and availability.

1.4 QUALITY ASSURANCE

A. Maintain one copy of each document on site.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three 
years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three years documented 
experience.

1.6 PRE-INSTALLATION MEETINGS

A. Division 01 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Division 01 - Product Requirements: Product storage and handling requirements.

B. Provide temporary inlet and outlet caps. Maintain caps in place until installation.

1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9 WARRANTY

A. Division 01 - Execution and Closeout Requirements: Product warranties and product bonds.

B. Furnish five year manufacturer warranty for water softener.

1.10 MAINTENANCE SERVICE

A. Division 01 - Execution and Closeout Requirements: Requirements for maintenance service.

B. Furnish service and maintenance of water softener for two years from Date of Substantial Completion.

C. Examine unit components monthly. Clean, adjust, and lubricate equipment.

D. Include systematic examination, adjustment, and lubrication of unit, and controls checkout and adjustments. 
Repair or replace parts in accordance with manufacturer's operating and maintenance data. Use parts produced 
by manufacturer of original equipment.

E. Perform work without removing units from service during building normal occupied hours.

F. Provide emergency call back service during working hours for this maintenance period.

G. Maintain locally, near Place of the Work, adequate stock of parts for replacement or emergency purposes. Have 
personnel available to ensure fulfillment of this maintenance service, without unreasonable loss of time.

H. Perform maintenance work using competent and qualified personnel.

I. Do not assign or transfer maintenance service to agent or subcontractor without prior written consent of Owner.

1.11 MAINTENANCE MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance products.
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PART 2 PRODUCTS

2.1 WATER SOFTENERS

A. Manufacturers:
1. Professional Water Systems
2. Atlas Water
3. EasyWater

B. Alternating twin mineral tanks, polyethylene tank construction, meter initiated regeneration.

C. Brine tank with safety float.

D. Flow: 22 gpm continuous flow, 27 gpm peak flow.

E. 150,000 grain.

2.2 REVERSE OSMOSIS SYSTEM

A. Manufacturers:
1. Canature
2. Atlas Water
3. EasyWater

B. Frame: Epoxy powder coated carbon steel

C. NEMA rated control box

D. Type 304 stainless steel membrane housings

E. Piping: Schedule 80 PVC

F. Tubing: NSF 61 HDPE

G. Pump: Multi-stage centrifugal

H. Motor: ODP, 220V, 60Hz, single phase

I. Electronic controller with indicator for tank full, low pressure, pre-treatment lock out, flushing, and processing.

J. On/off switch

K. 5-micron sediment pre-filter.

L. Automatic inlet shut-off valve with air purge on start ip

M. Automatic feed water flush

N. Liquid filled pre-filter, post-filter and membrane pressure gauges.
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O. Product, waste, and recycle flow meters.

P. Stainless steel control valves.

Q. Low pressure pump protection.

R. Operating pressure: 190 psig max

S. Operating temperature: 33-100deg F

T. Nominal recovery: 50-75%

U. Nominal salt rejection: 95-98%

V. Nominal rating: 8,000 gallons per day. 5 gallons per minute.

PART 3 EXECUTION

3.1 INSTALLATION

A. Coordinate with plumbing piping and related electrical work to achieve operating system.

B. Waste water produced by the water softening and reverse osmosis systems shall be discharged to an exterior 
holding tank separate from the sanitary sewer septic system.

C. Install isolation valves and unions on all inlets/outlets for maintenance. 

D. Provide by-pass piping and valves around the water softeners and reverse osmosis system.

END OF SECTION 223100
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SECTION 223300 – PLUMBING EQUIPMENT

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes: 
1. Commercial gas-fired water heaters.

B. Related Sections: 
1. Division 22 – Plumbing. 

1.2 REFERENCES

A. American National Standards Institute: 
1. ANSI Z21.10.1 - Gas Water Heaters Vol. I Storage Water Heaters with Input Ratings 

of 75,000 Btu per Hour or Less.
2. ANSI Z21.10.3 - Gas Water Heaters - Vol. III Storage, with Input Ratings Above 

75,000 Btu per Hour, Circulating and Instantaneous Water Heaters.

B. American Society of Heating, Refrigerating and Air-Conditioning Engineers: 
1. ASHRAE 90.1 - Energy Standard for Buildings Except Low-Rise Residential 

Buildings.

C. American Society of Mechanical Engineers: 
1. ASME PTC 25 - Pressure Relief Devices.
2. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.

D. National Fire Protection Association: 
1. NFPA 54 - National Fuel Gas Code.
2. NFPA 70 - National Electric Code. 

E. United States Department of Energy: 
1. DOE 10 CFR - Uniform Test Method for Measuring the Energy Consumption of 

Furnaces.

F. ICC
1. IECC- 2015. 
2. IFGC- 2015.

1.3 SUBMITTALS

A. See Division 01 - Administrative Requirements, for submittals procedures.

B. Shop Drawings: Indicate heater dimensions, size of taps, and performance data. Indicate 
dimensions of tanks, tank lining methods, anchors, attachments, lifting points, taps, and drains.

C. Product Data: 
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1. Water Heaters: Submit dimensioned drawings of water heaters indicating components 
and connections to other equipment and piping. Indicate pump type, capacity and 
power requirements. Submit electrical characteristics and connection locations.

D. Manufacturer's Installation Instructions: Submit mounting and support requirements.

E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Operation and Maintenance Data: Submit replacement part numbers and availability.

1.5 QUALITY ASSURANCE

A. ASME Compliance: Water Heater shall bear ASME HLW stamp and be National Board listed. 

B. Listing: The water heater shall be listed ETL listed to UL 795 or ANSI Z21.10.3/CSA 4.3 “Gas 
Water Heaters” 

C. The water heater will comply shall current ASHRAE 90.1 requirements.
Water heaters with full rated input of 300,000 BTU shall operate at a minimum 95.3% thermal 
efficiency at full firing rate when tested to the ANSI Z21.10.3 thermal efficiency test protocol 
(DOE 10 CFR 431).  Maintain one copy of each document on site.

D. Water heater manufacturer certified to the ISO 9001 International Quality System.

E. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all or 
a portion of the raw resources also originate within a radius of 500 miles shall be 
documented in accordance with the High Performance Building Requirements of this 
Section.

3. Materials that contain recycled content shall be documented in accordance with the 
High Performance Building Requirements of this Section.

1.6 QUALIFICATIONS

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

B. Installer: Company specializing in performing Work of this section with minimum three years 
documented experience.
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1.7 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Products storage and handling requirements.

B. Accept water heaters on site in original labeled cartons. Inspect for damage.

C. Protect tanks with temporary inlet and outlet caps. Maintain caps in place until installation.

1.9 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.10 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product 
bonds.

B. Furnish five year manufacturer warranty for domestic water heaters packaged water heating 
systems.

C. Manufacturer's warranties shall not start until the date of Substantial Completion or, until all 
aspects of the commissioning of the respective system are complete and accepted by the 
Commissioning Authority and the Owner, whichever date is later. The contractor responsible 
for this section shall include in their base bid any additional cost for extending manufacturer's 
warranties until the date of Substantial Completion or, until all aspects of the commissioning of 
the respective system are complete and accepted by the Commissioning Authority and the 
Owner, whichever date is later.

1.11 EXTRA MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product 
bonds.

B. Storage tank, heating surfaces, and combustion chamber will have a manufacturer’s 15-year 
warranty (8 years non-prorated, 7 years prorated) covering manufacturing or material defects, 
waterside or fire side corrosion, leaks, and/or the production of rusty water. Warranties must be 
directly provided from the water heater manufacturer. Warranties provided by distributors, 
contractors, sales representatives or third party insurers will not be accepted.

C. Burner and all heater parts: 1 year
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PART 2 PRODUCTS

2.1 COMMERCIAL GAS FIRED STORAGE TYPE CONDENSING WATER HEATERS

A. Acceptable Manufacturers:
1. PVI Conquest 
2. Lochinvar
3. Pre-Approved equal storage type condensing water heater

B. Construction: Tank, combustion chamber and fire tubes will be constructed from phase-
balanced austenitic and ferritic duplex steel with a chemical structure containing a minimum of 
21% chromium to prevent corrosion and mill certified per ASTM A 923Methods A to ensure 
that the product is free of detrimental chemical precipitation that affects corrosion resistance. 
The material selected shall be tested and certified to pass stress chloride cracking test protocols 
as defined in ISO 3651-2and ASTM G123 - 00(2005) “Standard Test Method for Evaluating 
Stress-Corrosion Cracking of Stainless Alloys with Different Nickel Content in Boiling 
Acidified Sodium Chloride Solution.”

C. Materials shall meet ASME Section II material requirements and be accepted by NSF 61 for 
municipal potable water systems. Storage tank materials shall contain more than 80% post-
consumer recycled materials and be 100% recyclable.

D. Substitution Compliance requirements: The water heating system shall be storage type 
condensing or pre-piped boiler/tank condensing design with appropriate storage tanks and 
capable of delivering return water back to the boiler below 90 degrees to insure continual 
condensing operation. The system manufacturer’s design must be ETL listed as a complete unit 
and shall have an efficiency of 96% as tested to Thermal Efficiency based on ANSI Z21.10.3. 
Submittals must include ETL or equal test results showing conformance to efficiency 
requirements. This system must include a double wall plate & frame heat exchanged 
manufactured by Aerco (Smart Plate) or Alpha Laval along with detailed engineering 
calculations. A complete CAD design must be presented for approval with the submittals 
showing piping layout, pipe sizes, bypass piping, isolation valves, balance valves, pipe 
insulation type and thickness, pump size and type (must be all bronze), boiler manufacturer and 
efficiency, electrical requirements, double wall heat exchanger selection, skid dimensions and 
tank specifications. Approved boiler manufacturers are Aerco Benchmark and Viessmann 
VitoCrossal 300. Approved storage tank manufacturers are 90/10 copper nickel tanks from 
Hubbell or equal unlined storage tanks. Each tank will be piped to an external double wall heat 
exchanger with a bronze pump capable of delivering the required gph recovery while providing 
a return water temperature to the boiler below 90 degrees. A boiler efficiency curve will be 
submitted showing efficiency related to return water temperature. Any additional cost for 
motor starters, insulation, venting, gas pipe and/or other subcontractor labor shall be included 
in the submittal for equal substitutions and are the contractor’s responsibility. 

E. All tank connections/fittings will be non-ferrous or stainless steel. 

F. To preserve thermal efficiency, the water heater will not use or require a circulator piped from 
the hot water outlet to the cold water inlet of the heater for the purpose of temperature control 
during normal operation. Connection for a building return circulation 
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line will be made to a dedicated hot return fitting at the center of the storage vessel and not the 
cold inlet piping.

G. Finished vessel will not require sacrificial or impressed current anodes and none will be used. 
Water heaters or sidearm storage tanks that employ anode rods of any type will not be 
acceptable.

H. Combustion will be provided by a premix, fan-assisted surface burner with a gas train meeting 
UL, ANSI and FM standards for the input specified. Gas train components will capable of self-
proportionating gas and air to maintain optimum combustion in response to varying vent 
pressures. The burner will employ non-linkage modulation utilizing only a VFD drive to vary 
gas and air.

I. Burner NOx emissions will be less than 20 ppm when corrected to 3% oxygen. 

J. Water heater will be a category IV, condensing appliance and vent through PVC or 
Polypropylene. Water heater will satisfy requirements for sealed combustion. Vents for inlet air 
and exhaust can terminate in different pressure zones. 

K. Capacity: Refer to schedule on drawings. 

L. Options shall include condensate neutralization system and other options as listed on the 
schedule.

M. The water heater shall employ an electronic operating control with digital temperature readout. 
Operator shall be capable of connecting to a building automation system through serial 
connection using Modbus RTU protocol. An optional protocol gateway for BacNet MSTP/IP 
or Lonworks will be provided in accordance with the water heated schedule listed on the 
drawings.

N. Water heater will be certified by the DOE/EPA Energy Star program for commercial water 
heaters, whereby standby loss and thermal efficiency are independently tested and certified.

O. Water heaters will operate at a minimum 95.3% thermal efficiency at full firing rate when 
tested to the ANSI Z21.10.3 thermal efficiency test protocol (DOE 10 CFR 431).

P. Controls: As a minimum, the heater will be equipped with the following:
1. Electronic flame monitoring
2. Electronic low water cutoff
3. An immersion operating control
4. an immersion UL listed temperature limiting device
5. an ASME rated temperature and pressure relief valve

Q. Start Up: Start up on the unit will be performed by factory trained and authorized personnel. A 
copy of the start-up report will be provided to the owner. Water heater manufacture will 
provide a one year service policy from the date of approved start-up.

R. Substitution shall follow the requirements of section 01 60 00 – Product Requirements
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2.2 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Electrical Characteristics: In accordance with Division 26 and the following: 
1. 120VAC, single phase, 60 Hz.

B. Disconnect Switch: Factory mount disconnect switch on equipment.

PART 3 EXECUTION

3.1 INSTALLATION

A. Maintain manufacturer's recommended clearances around and over water heaters.

B. Install water heater on concrete housekeeping pad, minimum 5-1/2 inches high and 6 inches 
larger than water heater base on each side. Refer to division 03.

C. Connect natural gas piping in accordance with NFPA 54.

D. Connect natural gas piping to water heater, full size of water heater gas train inlet. Arrange 
piping with clearances for burner removal and service. Provide pressure regulator’s as required.

E. Connect domestic hot water, domestic cold water piping to supply and return water heater 
connections.

F. Install the following piping accessories. 
1. On supply:

a. Thermometer well and thermometer.
b. Strainer.
c. Pressure gage.
d. Shutoff valve.

2. On return:
a. Thermometer well and thermometer.
b. Pressure gage.
c. Shutoff valve.

G. Install the following piping accessories on natural gas piping connections. 
1. Strainer.
2. Pressure gage.
3. Shutoff valve.
4. Pressure reducing valve.
5. Dirt leg

H. Install discharge piping from relief valves and drain valves to nearest floor drain.

I. Install diaphragm expansion tank on water heater.

J. Install water heater trim and accessories furnished loose for field mounting.

K. Install electrical devices furnished loose for field mounting.
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L. Install control wiring between water heater control panel and field mounted control devices.

END OF SECTION 223000
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SECTION 224000 - PLUMBING FIXTURES

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes: 
1. Water closets.
2. Urinals.
3. Lavatories.
4. Sinks.
5. Service sinks.
6. Bottle fillers.
7. Electric water coolers.
8. Showers.

B. Related Sections: 
1. Division 01 – General Requirements.
2. Division 05 - Metals.
3. Section 07 – Thermal and Moisture Protection.
4. Division 08 - Openings.
5. Division 09 - Finishes.
6. Division 22 - Plumbing.
7. Section 23 04 00 – General Conditions for Mechanical Trades.
8. Division 31 – Earthwork
9. Division 32 – Exterior Improvements
10. Division 33 - Utilities
11. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for 

electric connections to sensor valves and faucets specified by this section.

1.2 REFERENCES

A. American National Standards Institute: 
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
2. ANSI Z124.2 - Plastic Shower Units.
3. ANSI Z358.1 - Emergency Eyewash and Shower Equipment.

B. Air-Conditioning and Refrigeration Institute: 
1. ARI 1010 - Self-Contained, Mechanically Refrigerated Drinking-Water Coolers.

C. American Society of Mechanical Engineers: 
1. ASME A112.6.1 - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures 

for Public Use.
2. ASME A112.18.1 - Plumbing Fixture Fittings.
3. ASME A112.19.1M - Enameled Cast Iron Plumbing Fixtures.
4. ASME A112.19.2M - Vitreous China Plumbing Fixtures.
5. ASME A112.19.3 - Stainless Steel Plumbing Fixtures (Designed for Residential 

Use).
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6. ASME A112.19.4 - Porcelain Enameled Formed Steel Plumbing Fixtures.
7. ASME A112.19.5 - Trim for Water-Closet Bowls, Tanks and Urinals.

D. Safe Drinking Water Act.
1. SDWA 1417 - Standard for Lead Free Drinking Water.

1.3 SUBMITTALS

A. Section 013300 - Submittal Procedures: Submittal procedures.

B. Product Data: Submit catalog illustrations of fixtures, sizes, rough-in dimensions, utility 
sizes, trim, and finishes. Clearly indicate on submittal "Lead Free" where required.

C. Samples: Submit two lavatory supply fittings fixtures for color matching sets of color 
chips for each standard color.

D. Manufacturer's Installation Instructions: Submit installation methods and procedures.

E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Operation and Maintenance Data: Submit fixture, trim, exploded view and replacement 
parts lists.

1.5 QUALITY ASSURANCE

A. Provide products requiring electrical connections listed and classified by Underwriters 
Laboratories Inc., testing firm acceptable to authority having jurisdiction as suitable for 
purpose specified and indicated.

B. Provide plumbing fixture fittings in accordance with ASME A112.18.1 that prevent 
backflow from fixture into water distribution system.

C. All plumbing fixtures and associated trim including faucets, valves, stops and water 
dispensers that are part of the domestic water system shall be lead free in accordance with 
SDWA 1417. Exclusions include toilets, urinals, fill valves, flush-o-meter valves, shower 
valves and main gate valves that are 2-inches and larger.

D. Maintain one copy of each document on site.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience approved by manufacturer.
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1.7 PRE-INSTALLATION MEETINGS

A. Section 013100 - Project Management and Coordination: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Section 016000 - Product Requirements: Product storage and handling requirements.

B. Accept fixtures on site in factory packaging. Inspect for damage.

C. Protect installed fixtures from damage by securing areas and by leaving factory packaging 
in place to protect fixtures and prevent use.

1.9 WARRANTY

A. Division 01 - Execution and closeout requirements: Product warranties and product bonds.

B. Furnish five year manufacturer warranty for plumbing fixtures.

C. Manufacturer's warranties shall not start until the date of Substantial Completion or, until 
all aspects of the commissioning of the respective system are complete and accepted by 
the Commissioning Authority and the Owner, whichever date is later. The contractor 
responsible for this section shall include in their base bid any additional cost for extending 
manufacturer's warranties until the date of Substantial Completion or, until all aspects of 
the commissioning of the respective system are complete and accepted by the 
Commissioning Authority and the Owner, whichever date is later.

1.10 EXTRA MATERIALS

A. Division 01 - Execution and Closeout Requirements: Spare parts and maintenance 
products.

B. Furnish two sets of faucet washers, flush valve service kits, lavatory supply fittings, toilet 
seats.

PART 2 PRODUCTS

2.1 FLUSH VALVE WATER CLOSETS

A. Manufacturers: 
1. American Standard Plumbing
2. Sloan
3. Kohler Co.
4. Toto
5. Substitutions: Section 01 60 00 - Product Requirements.
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B. Bowl: ASME A112.19.2M; wall hung, siphon jet vitreous china closet bowl, with 
elongated rim, 1-1/2 inch top spud, china bolt caps.

C. Flush Valve Manufacturers: 
1. Sloan
2. Zurn 
3. American Standard
4. Substitutions: Section 01 60 00 - Product Requirements.

D. Flush Valve: Sensor operated, refer to plumbing fixture schedule.

E. Seat: Solid white plastic, open front, extended back, self-sustaining hinge, brass bolts, 
without cover.

F. Wall Mounted Carrier: ASME A112.6.1; adjustable cast iron frame, integral drain hub and 
vent, adjustable spud, lugs for floor and wall attachment, threaded fixture studs with nuts 
and washers.

2.2 WALL HUNG URINALS

A. Manufacturers: 
1. American Standard Plumbing
2. Sloan
3. Kohler Co.
4. Zurn
5. Substitutions: Section 01 60 00 - Product Requirements.

B. Urinal: ASME A112.19.2M or ANSI Z124.9, vitreous; vitreous china, wall hung blowout 
urinal with shields, integral trap, removable stainless steel strainer, 3/4 inch top spud, steel 
supporting hanger.

C. Flush Valve: Sensor operated, refer to plumbing fixture schedule.

D. Wall Mounted Carrier: ASME A112.6.1; cast iron and steel frame with tubular legs, lugs 
for floor and wall attachment, threaded fixture studs for fixture hanger, bearing studs.

E. Provide elastomeric gasket complying with ASME A112.4.3, or approved setting 
compound, for fixture to flange connection.

2.3 LAVATORIES

A. Manufacturers: 
1. American Standard Plumbing
2. Sloan
3. Kohler Co.
4. Bradley
5. Crane 
6. Substitutions: Section 01 60 00 - Product Requirements Not Permitted.
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B. Vitreous China Wall Hung Basin: ASME A112.19.2M; vitreous china wall hung lavatory, 
with 4 inch high back, drillings on 4 inch centers, rectangular basin with splash lip, front 
overflow, and soap depression.

C. Supply Fitting: ASME A112.18.1, SDWA 1417; chrome plated, lead free combination 
supply fitting with open grid strainer, water economy aerator with maximum 2.0 gpm 
flow, sensor operated faucet.

D. Waste Fittings: ASME A112.18.2 or ASTM F 409.

E. For hand washing facilities, provide tempered water supply to faucet through regulating 
device conforming to ASSE 1070.

F. Accessories: 
1. Chrome plated 17 gage brass P-trap with clean-out plug and arm with escutcheon.
2. Offset waste with perforated open strainer.
3. Lead free Screwdriver stops.
4. Lead free Flexible supplies.
5. Trap and waste insulated and offset to meet ADA compliance.

G. Wall Mounted Carrier: ASME A112.6.1; cast iron and steel frame with tubular legs, lugs 
for floor and wall attachment, threaded studs for fixture hanger, concealed arm supports, 
bearing plate and studs.

2.4 SINKS

A. Manufacturers: 
1. American Standard Plumbing
2. Elkay
3. Kohler Co.
4. Just
5. Substitutions: Section 01 60 00 - Product Requirements.

B. Single Compartment Bowl: ASME A112.19.3; 18 gage thick, Type 304 stainless steel. 
Undermount and undercoated, with 1-1/2 inch chromed brass stainless steel drain 3-1/2 
inch crumb cup and tailpiece, ledge back drilled for trim.

C. Trim: ASME A112.18.1, SDWA 1417; chrome plated, lead free brass supply with high 
rise swing spout, vandal proof water economy aerator with maximum 1.5 gpm flow, 
sensor faucet.

D. Accessories: Chrome plated 17 gage brass P-trap with clean-out plug and arm with 
escutcheon, lead free wheel handle screwdriver stop, lead free rigid flexible supplies.

2.5 BOTTLE FILLER

A. Manufacturers:
1. Elkay
2. Halsey Taylor
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3. Oasis
4. Acorn
5. Substitutions: Division 01 – Product Requirements.

B. Description: Surface mount bottle filling station, filtered, refrigerated, 8.0 GPH chilling 
capacity, hands free activation, visual filter monitor, integral drain, stainless steel finish.

C. Accessories: Replaceable filters, removable access cover, hanger bracket and steel support 
carrier.

2.6 ELECTRIC WATER COOLERS

A. Manufacturers: 
1. Elkay 
2. Hasley Taylor 
3. Haws 
4. Acorn/Murdock
5. Oasis 
6. Substitutions: Section 01 60 00 - Product Requirements.

B. Fountain: 
1. ARI 1010; handicapped mounted stainless steel electric water cooler with, 

stainless steel body, elevated anti-squirt bubbler with stream guard, automatic 
stream regulator, push button, mounting bracket, refrigerated with integral air 
cooled condenser and stainless steel grille. Bottle filler. 

2. Capacity: 8 gph of 50 degrees F water with inlet at 80 degrees F and room 
temperature of 90 degrees F.

3. Electrical: Maximum hp compressor, 6 foot cord and plug for connection to 
electric wiring system including grounding connector.

4. All components of the electric water cooler in the wetted surface material shall be 
lead free in accordance with SDWA 1417.

2.7 SERVICE SINKS

A. Manufacturers: 
1. American Standard Plumbing
2. Acorn 
3. Eljer Plumbingware
4. Kohler Co.
5. Just 
6. Fiat
7. Substitutions: Section 01 60 00 - Product Requirements.

B. Bowl: 36 x 36 x 6 inch high terrazzo, floor mounted, with one inch wide shoulders, vinyl 
bumper guard, wall guards, and stainless steel strainer.

C. Trim: ASME A112.18.1 exposed wall type supply with cross lever handles, spout wall 
brace, vacuum breaker, check valves, hose end spout, strainers, eccentric adjustable inlets, 
integral lead free screwdriver stops with covering caps and adjustable threaded wall 
flanges.
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D. Accessories: 
1. 5 feet of 1/2 inch diameter plain end reinforced plastic rubber hose.
2. Hose clamp hanger.
3. Mop hanger.

2.8 SHOWERS

A. Manufacturers: 
1. Fiat
2. Kohler
3. Delta
4. Aquarius
5. American Standard
6. Substitutions: Section 01 60 00 - Product Requirements.

B. Shower Drain: Chrome plated brass.

C. Shower Valve: ASME A112.18.1, ASSE 1016; brass body, pressure-balanced shower 
valve, integral service stops, integral diverter valve, polished chrome finish, indexed 
handle(s).

D. Shower Head: ASME A112.18.1; concealed supply, bent shower arm, flow restrictor, 
chrome plated finish, chrome plated escutcheon.

2.9 LAVATORY INSULATION KIT

A. Manufacturers: 
1. McGuire 
2. Truebro 
3. Plumerex 
4. Substitutions: Section 01 60 00 - Product Requirements.

B. Product Description: Where Lavatories are noted to be insulated for ADA compliance, 
furnish the following: Safety Covers conforming to ANSI A117.1 and consisting of 
insulation kit of molded closed cell vinyl construction, 3/16 inch thick, white color, for 
insulating tailpiece, P-trap, valves, and supply piping. Furnish with weep hole and angle 
valve access covers.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 013000 - Administrative Requirements: Coordination and project conditions.

B. Verify walls and floor finishes are prepared and ready for installation of fixtures.

C. Verify electric power is available and of correct characteristics.
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D. Confirm millwork is constructed with adequate provision for installation of counter top 
lavatories and sinks.

3.2 PREPARATION

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

3.3 INSTALLATION

A. Install each fixture with trap, easily removable for servicing and cleaning.

B. Provide chrome plated rigid or flexible lead free supplies to fixtures with loose key 
screwdriver stops, reducers, and escutcheons.

C. Install components level and plumb.

D. Install and secure fixtures in place with wall supports wall carriers and bolts.

E. Seal fixtures to wall and floor surfaces with sealant as specified in Division 07 - Thermal 
and Moisture Protection, color to match fixture.

F. Solidly attach water closets to floor with lag screws. Lead flashing is not intended hold 
fixture in place.

G. For ADA accessible water closets, install flush valve with override push button to wide 
side of stall.

3.4 INTERFACE WITH OTHER PRODUCTS

A. Review millwork shop-drawings. Confirm location and size of fixtures and openings 
before rough in and installation.

B. Review architectural drawings and verify contractor’s submitted carriers are compatible 
with chases provided. Refer to architectural drawings for additional information. 

3.5 ADJUSTING

A. Division 01 - General Requirements: Testing, adjusting, and balancing.

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

3.6 CLEANING

A. Division 01 - General Requirements: Final cleaning.

B. Clean plumbing fixtures and equipment.
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3.7 PROTECTION OF INSTALLED CONSTRUCTION

A. Division 01 - General Requirements: Protecting installed construction.

B. Do not permit use of fixtures before final acceptance.

END OF SECTION 224000
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SECTION 230400 - GENERAL CONDITIONS FOR MECHANICAL TRADES

PART 1 GENERAL

1.1 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include complying with Connecticut Standard Guidelines Compliance Manual for 
High Performance Buildings, September 2011, with additional mandatory building 
project requirements for schools. Specific project goals which may impact this and 
the other sections of this specification include: use of recycled-content materials; use 
of locally-manufactured materials; use of low-emitting materials; use of certified 
wood products; construction waste recycling; and the implementation of a 
construction indoor air quality management plan. Ensure that the requirements 
related to these goals, as defined in this Section and other Sections of the contract 
documents, are implemented to the fullest extent. Substitutions or other changes to 
the work shall not be allowed if such changes substantially compromise the stated 
High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011, with additional mandatory building project 
requirements for schools and the Department of Administrative Services / Office of 
School Construction Grants & Review High Performance School Construction 
Bulletin, June 2017.

1.2 RELATED REQUIREMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to all Divisions 23 Sections.

B. This section applies to certain sections of Division 26, "Electrical," and this section 
applies to all sections of Division 23, "Mechanical" of this project specification 
unless specified otherwise in the individual sections.

C. The Drawings of other trades (Architectural, Food Service, Structural, Landscape, 
Civil, Mechanical, Fire Protection and Plumbing) shall be examined for coordination 
and familiarity of work with other Contractors. Any duplication or omission of 
provisions in this project should be brought to the attention of the Owners prior to 
Bidding.
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1.3 DESCRIPTION

A. The General Conditions and Supplementary General Conditions are a part of this 
Division and are to be considered a part of this Contract.

B. Where items of the General Conditions and Supplementary General Conditions are 
repeated in other Sections of the Specifications, it is merely intended to qualify or to 
call particular attention to them.  It is not intended that any other parts of the General 
Conditions and Supplementary General Conditions shall be assumed to be omitted if 
not repeated therein.  This Section applies equally and specifically to all Contractors 
supplying labor and/or equipment and/or materials as required under each Section of 
this Division.  Where conflicts exist between the drawings and the specifications or 
between this section of the specifications and other sections, the more stringent or 
higher cost option shall apply.

1.4 INTENT

A. It is the intent of the Specifications and Drawings to call for finished work, tested and 
ready for operation. Provide all parts necessary for the intended use, fully complete 
and operational, and installed in professional manner in accordance with the design 
intent.

B. Any apparatus, appliance, material or work not shown on drawings but mentioned in 
the specifications, or vice versa, or any incidental accessories necessary to make the 
work complete and ready for operation as determined by good trade practice even if 
not particularly specified, shall be furnished, delivered and installed under their 
respective Divisions without any additional expense to the Owner.

C. Minor details not usually shown or specified but necessary for proper installation and 
operation shall be included in the work as though they were hereinafter shown or 
specified.

D. Work under each Section shall include giving written notice to the Owner and 
Engineer of any materials or apparatus believed inadequate or unsuitable; in violation 
of laws, ordinances, rules or regulations of authorities having jurisdiction; and any 
necessary items of work omitted.  In the absence of such written notice, it is mutually 
agreed that work under each Section includes the cost of all required items for the 
accepted, satisfactory functioning of the entire system without extra compensation.

1.5 DEFINITIONS

A. No Exceptions Taken – reviewed and determined to be in general conformance with 
contract documents.
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B. “Approved equal” mean any product which in the opinion of the Engineer is equal in 
quality, arrangement, appearance, and performance to the product specified. 

C. Directed:  Terms such as "directed," "requested," "authorized," "selected," 
"approved," "required," and "permitted" mean "directed by the Engineer," "requested 
by the Engineer," and similar phrases. 

D. “Finished” refers to all rooms and areas to be specified to receive architectural 
treatment as indicated on the drawings.  All rooms and areas not covered, including 
underground tunnels and areas above ceilings shall be considered not finished, unless 
otherwise noted.

E. “Furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, 
ready to be installed including where appropriate all necessary interim storage and 
protection.

F. Indicated:  The term "indicated" refers to graphic representations, notes, or schedules 
on the Drawings, other paragraphs or schedules in the Specifications, and similar 
requirements in the Contract Documents.  Where terms such as "shown," "noted," 
"scheduled," and "specified" are used, it is to help the reader locate the reference; no 
limitation on location is intended.

G. “Install” shall mean set in place complete with all mounting facilities and 
connections as necessary ready for normal use or service.

H. “Product” shall mean any item of equipment, material, fixture, apparatus, appliance 
or accessory installed under this Division.

I. “Provide” shall mean furnish (or supply) and install as necessary.

J. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful 
orders issued by authorities having jurisdiction, as well as rules, conventions, and 
agreements within the construction industry that control performance of the Work.

K. Remove:  The term “remove” means “to disconnect from its present position, remove 
from the premises and to dispose of in a legal manner.”

L. Special Warranties:  The term “Special Warranties” are written warranties required 
by or incorporated in the Contract Documents, either to extend time limits provided 
by standard warranties or to provide greater rights for the Owner.

M. Standard Product Warranties: The term “Standard Product Warranties” are preprinted 
written warranties published by individual manufacturers for particular products and 
are specifically endorsed by the manufacturer to the Owner.
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N. “Subcontractor” means specifically the subcontractor working under this Division.  
Other Contractors are specifically designated “Plumbing Subcontractor”, “General 
Contractor” and so on.  Note: Take care to ascertain limits of responsibility for 
connecting equipment which requires connections by two or more trades.

O. Substitutions:  Requests for changes in products, materials, equipment, and methods 
of construction proposed by the Contractor are considered requests for 
"substitutions."

P. “Wiring” shall mean cable assembly, raceway, conductors, fittings and any other 
necessary accessories to make a complete wiring system.  

1.6 CONTRACT DOCUMENTS

A. The two dimensional drawings govern the construction.  They show the design intent 
and are part of the Contract Documents.  BIM models are not part of contract 
documents.  They are developed for convenience only.

B. Drawings are diagrammatic and indicate the general arrangement of systems and 
work included in the Contract.  Consult the Architectural Drawings and Details for 
exact location of fixtures and equipment; where same are not definitely located, 
obtain this information from the Architect.  (Do not scale the drawings)

C. Work under each Section shall closely follow Drawings in layout of work; check 
Drawings of other Divisions to verify spaces in which work will be installed.  
Maintain maximum headroom; where space conditions appear inadequate, Owner 
and Engineer shall be notified before proceeding with installations.

D. The Owner may, without extra charge, make reasonable modifications in the layout 
as needed to prevent conflict with work of other trades and/or for proper execution of 
the work.

1.7 DISCREPANCIES IN DOCUMENTS

A. Where variances occur between the Drawings and Specifications or within either of 
the Documents, the item or arrangement of better quality, shall be included in the 
Contract price.  The Owner and Engineer shall decide on the item and the manner in 
which the work shall be installed.

B. Where Drawings or Specifications conflict or are unclear, submit clarification request 
in writing before Award of Contract.  Otherwise, Architect's interpretation of 
Contract Documents shall be final, and no additional compensation shall be permitted 
due to discrepancies or un-clarities thus resolved.
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C. Where Drawings or Specifications do not coincide with manufacturers' 
recommendations or with applicable codes and standards, submit clarification request 
in form of an RFI before installation.  Otherwise, make changes in installed work 
required for compliance with manufacturer instructions or codes and standards within 
Contract Price.

D. Where insufficient information exists in the documents to precisely describe a certain 
component or subsystem, or the routing of a component or its coordination with other 
building elements, where notification required by Paragraph (B) above has not been 
submitted, provide the specific component or subsystem with all parts necessary for 
the intended use, fully complete and operational, and installed in professional manner 
either concealed or exposed in accordance with the design intent.

E. Where discrepancies exist between the mechanical, plumbing, fire protection, and 
electrical drawings in regards to what trade owns disconnects or starters, the 
discrepancy shall be brought to the Architect’s attention in accordance with 
paragraph (B) above.  If the scope is not resolved prior to the Award of Contract, 
Division 26 shall provide such items.

1.8 CODES AND STANDARDS

A. Reference Standard Compliance
1. Where equipment or materials are specified to conform to industry and 

technical society reference standards of the organizations such as American 
National Standards Institute (ANSI), American Society for Testing and 
Materials (ASTM), National Electrical Manufacturers Association (NEMA), 
and Underwriters Laboratories Inc. (UL), submit proof of such compliance.  
The label or listing by the specified organization will be acceptable evidence 
of compliance.

2. Independent Testing Organization Certificate:  In lieu of the label or listing 
indicated above, submit a certificate from an independent testing 
organization, competent to perform testing, and approved by the Engineer.  
The certificate shall state that the item has been tested in accordance with the 
specified organization's test methods and that the item complies with the 
specified organization's reference standard.

B. Wherever Codes and/or Standards are mentioned in these Specifications, the latest 
applicable edition or revision of the local building or life safety code shall be 
followed.

C. The following Standards shall be used where referenced by the following 
abbreviations:
AABC Associated Air Balance Council
ACGIH American Conference of Governmental Industrial Hygienists
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ADC Air Diffusion Council
AGA American Gas Association
AIA American Institute of Architects
AMCA Air Moving and Conditioning Association
ANSI American National Standards Institute
API American Petroleum Institute
ARI Air Conditioning and Refrigeration Institute
ASHRAE American Society of Heating, Refrigerating and Air Conditioning 

Engineers
ASME American Society of Mechanical Engineers
ASPE American Society of Plumbing Engineers
ASSE American Society of Sanitary Engineers
ASTM American Society of Testing and Materials
AWS American Welding Society
AWWA American Water Works Association
CGA Compressed Gas Association
CSA Canadian Standards Association
CISPI Cast Iron Soil Pipe Institute
EJMA Expansion Joint Manufacturing Association
EPA Environmental Protection Agency
FM Factory Mutual
FSSC Federal Specification
HIS Hydraulic Institute Standards
IEEE Institute of Electrical and Electronics Engineers
IRI Industrial Risk Insurers
ISO Insurance Services Office
MCAA Mechanical Contractors Association of America
NBS National Bureau of Standards
NEBB National Environmental Balancing Bureau
NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association
NOFI National Oil Fuel Institute
NSC National Safety Council
NSF National Sanitation Foundation
OSHA Occupational Safety and Health Administration
PDI Plumbing and Drainage Institute
SBI Steel Boiler Industry (Division of Hydronics Institute)
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SMACNA Sheet Metal and Air Conditioning Contractors National Association
STI Steel Tank Institute
UL Underwriters’ Laboratories

D. All materials furnished and all work installed shall comply with the rules and 
recommendations of the NFPA, the requirements of the local utility companies, the 
recommendations of the fire insurance rating organization having jurisdiction and the 
requirements of all Governmental departments having jurisdiction.

E. The Contractor shall include in the work, without extra cost to the Owner, any labor, 
materials, services, apparatus and Drawings in order to comply with all applicable 
laws, ordinances, rules and regulations, whether shown on Drawings and/or specified 
or not.

1.9 PERMITS AND FEES

A. The Contractor shall give all necessary notices, obtain all permits; and pay all 
Government and State sales taxes and fees where applicable, and other costs, 
including utility connections or extensions in connection with the work, file all 
necessary Drawings, prepare all documents and obtain all necessary approvals of all 
Governmental and State departments having jurisdiction, obtain all required 
certificates of inspection for his work, and deliver a copy to the Owner and Engineer 
before request for acceptance and final payment for the work.

1.10 EQUIPMENT EQUIVALENTS AND SUBSTITUTIONS 

A. Certain manufacturers of material, apparatus or appliances are indicated in the 
drawings and specifications for this project.  These items have been used as the basis 
of design, and as a convenience in fixing the minimum standard of quality, finish and 
design that is required.  If the Contractors uses an “approved equal” alternative to the 
basis of design, and if the features of that alternative have an impact on other 
components of the Project, the Contractor shall include the necessary adjustments in 
those components, whether for architectural, structural, mechanical, electrical, fire 
protection, or any other elements, plus any adjustments for difference in 
performance.  

B. Where no specific make of material, apparatus or appliance is mentioned, any first-
class product made by a reputable manufacturer may be submitted for Architect and 
Engineer review.

C. Where the Contractor proposes to use an item that is different from the basis of 
design in the Drawings and specifications, and that will require the redesign of the 
structure, partitions, foundations, piping, wiring or any other component of the 
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mechanical, electrical, or architectural layout, the Contractor shall provide the 
necessary redesign of those components.

D. Where the Contractor proposes to deviate (provide an equivalent or request for 
substitution) from the basis of design scheduled equipment or materials as hereinafter 
specified or shown on the drawings, they are required to submit a requested for 
substitution in writing. The Contractor shall state in their request whether it is a 
substitution, equivalent or a non approved equivalent to that specified and the amount 
of credit or extra cost involved.  A copy of said request shall be included in the Base 
Bid with manufacturer’s equipment cuts.  The Base Bid shall be based on using the 
materials and equipment as specified with no exceptions.

E. If an alternative or substitute item results in a difference in quantity and arrangement 
of structure, piping, ductwork, valves, pumps, insulation, wiring, conduit, and 
equipment from that specified or indicated on the Drawings, the Contractor shall 
furnish and install any such additional equipment required by the system, at no 
additional cost to the Owner including any costs added to other trades due to the 
equivalent change from the basis of design detailed in the drawings or included 
within the specifications.

F. Equipment, material or devices submitted for review as a “substitution” shall meet 
the following requirements:

G. Substitution Request Submittal: Requests for substitution will be considered if 
received in writing 14 days before the bid date. Requests received later than 14 days 
before the bid date may be considered or rejected at the discretion of the 
Engineer/Owner.  Once the Contractor submits a complete request for substitution as 
determined by the engineer, the engineer reserves the right to request the time 
necessary to evaluate the request for substitution and review it with the Owner.

H. Identify the product, or the fabrication or installation method to be replaced in each 
request. Include related Specification Section and Drawing numbers. Provide 
complete documentation showing compliance with the requirements for substitutions, 
and the following information, as appropriate:
1. Product Data, including Drawings and descriptions of products, fabrication 

and installation procedures.
2. Samples, where applicable or requested.
3. A detailed comparison of significant qualities of the proposed substitution 

with those of the Work specified. Significant qualities may include elements 
such as size, weight, durability, performance and visual effect.

4. Coordination information, including a list of changes or modifications needed 
to other parts of the Work and to construction performed by the Owner and 
separate Contractors that will become necessary to accommodate the 
proposed substitution.
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5. 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.

6. Cost information, including a proposal of the net change, if any in the 
Contract Sum.

7. Certification by the Contractor that the substitution proposed is equal-to or 
better in every significant respect to that required by the Contract Documents, 
and that it will perform adequately in the application indicated. Include 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.

8. Engineer's Action: Within one week of receipt of the request for substitution, 
the Engineer will notify the Contractor of acceptance or rejection of the 
proposed substitution. If a decision on use of a proposed substitute cannot be 
made or obtained within the time allocated, use the product specified by 
name. Acceptance of a product substitution will be in the form of an 
Addendum.

9. Other Conditions: The Contractor's substitution request will be received and 
considered by the Engineer when one or more of the following conditions are 
satisfied, as determined by the Engineer; otherwise requests will be returned 
without action except to record noncompliance with these requirements.
a. The request is directly related to an "or equal" clause or similar 

language in the Contract Documents.
b. The specified product or method of construction cannot be provided 

within the Contract Time. The request will not be considered if the 
product or method cannot be provided as a result of failure to pursue 
the Work promptly or coordinate activities properly.

c. A substantial advantage is offered the Owner, in terms of cost, time, 
energy conservation or other considerations of merit, after deducting 
offsetting responsibilities the Owner may be required to bear. 
Additional responsibilities for the Owner may include additional 
compensation to the Engineer for redesign and evaluation services, 
increased cost of other construction by the Owner or separate 
Contractors, and similar considerations.

1.11 SUBMITTAL PROCEDURES

A. Provide Submittals in accordance with the requirements of Division 01 and as 
indicated in the following.
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B. Coordination:  Coordinate preparation and processing of submittals with performance 
of construction activities.  Transmit each submittal sufficiently in advance of 
performance of related construction activities to avoid delay.
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 elements of 

the Work so processing will not be delayed by the need to review submittals 
concurrently for coordination.  The Engineer reserves the right to withhold 
action on a submittal requiring coordination with other submittals until 
related submittals are received.

C. Processing:  Allow sufficient review time so that installation will not be delayed as a 
result of the time required to process submittals, including time for resubmittals.
1. Allow ten business days for initial review.  Allow additional time if 

processing must be delayed to permit coordination with subsequent 
submittals.  The Engineer will promptly advise the Contractor when a 
submittal being processed must be delayed for coordination.

2. If an intermediate submittal is necessary, process the same as the initial 
submittal.

3. Allow ten business days for reprocessing each submittal.
4. No extension of Contract Time will be authorized because of failure to 

transmit submittals to the Engineer sufficiently in advance of the Work to 
permit processing.

D. Submittal Preparation:  Place a permanent label or title block on each submittal for 
identification.  Indicate the name of the entity that prepared each submittal on the 
label or title block.  Submittals shall be arranged in order of specification sections.
1. Include the following information on the 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. Number, title and paragraph of appropriate Specification Section.
i. Drawing number and detail references, as appropriate.

E. Submittal Transmittal:  Package each submittal appropriately for transmittal and 
handling.  Transmit each submittal from Contractor to Engineer using a transmittal 
form.  Submittals received from sources other than the Contractor will be returned 
without action.  On the transmittal, record relevant information and 
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requests for data.  On the form, or separate sheet, record deviations from Contract 
Document requirements, including minor variations and limitations.  Include 
Contractor's certification that information complies with Contract Document 
requirements.

F. Except for submittals for record, information or similar purposes, the Engineer will 
review each submittal, mark to indicate action taken, and return promptly.  
Compliance with specified characteristics is the Contractor's responsibility.

G. Action Stamp:  The Engineer will stamp each submittal with a uniform, self-
explanatory action stamp.  The stamp will be appropriately marked, to indicate the 
action taken.

1.12 SHOP DRAWINGS

A. Submit neatly prepared information, drawn to accurate scale.  Highlight, encircle, or 
otherwise indicate deviations from the Contract Documents.  Do not reproduce 
Contract Documents or copy standard information as the basis of Shop Drawings.  
Standard information prepared without specific reference to the Project is not 
considered Shop Drawings.

B. The Contractor shall submit for review detailed shop drawings of all equipment and 
material specified in each section and coordinated ductwork layouts.  No material or 
equipment may be delivered to the job site or installed until the Contractor has 
received shop drawings for the particular material or equipment which have been 
properly reviewed.  Shop drawings shall be submitted within 60 days after award of 
Contract before any material or equipment is purchased.  The Contractor shall submit 
for review all shop drawings to be incorporated in the Mechanical Contract.

C. Provide shop drawings for all devices specified under equipment specifications for all 
systems.  Shop drawings shall include manufacturers’ names, catalog numbers, cuts, 
diagrams, dimensions, identification of products and materials included, compliance 
with specified standards, notation of coordination requirements, notation of 
dimensions established by field measurement and other such descriptive data as may 
be required to identify and accept the equipment.  A complete list in each category 
(example: all fixtures), of all shop drawings, catalog cuts, material lists, etc., shall be 
submitted to the Engineer at one time.  No consideration will be given to a partial 
shop drawing submittal.

D. When a submittal could involve more than one trade, e.g., valves, piping, etc., the 
submitted shall be separated by traded involved, i.e. HVAC, plumbing, fire 
protection, etc.
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E. Where multiple quantities or types of equipment are being submitted, provide a cover 
sheet (with a list of contents) on the submittal identifying the equipment or material 
being submitted.

F. The Contractor shall furnish all necessary templates, patterns, etc., for installation 
work and for the purpose of making adjoining work conform; furnish setting plans 
and shop details to other trades as required.

G. “No Exception Taken” rendered on shop drawings shall not be considered as a 
guarantee of measurements or building conditions.  Where drawings are reviewed, 
review does not mean that drawings have been checked in detail; said approval does 
not in any way relieve the Contractor from his responsibility or necessity of 
furnishing material or performing work as required by the Contract Drawings and 
Specifications.  Verify available space prior to submitting shop drawings.  Review of 
shop drawings shall not apply to quantity of material.

H. After shop drawings have been reviewed, with no exceptions taken, no further 
changes will be allowed without the written consent of the Engineer.

I. Shop drawing submittal sheets which may show items that are not being furnished 
shall have those items crossed off to clearly indicate which items will be furnished.

J. Bidders shall not rely on any verbal clarification of the Drawings and/or 
Specifications.  Any questions shall be referred to the Engineer in writing at least five 
(5) working days prior to Bidding to allow for issuance of an Addendum.

K. Do not use Shop Drawings without an appropriate final stamp indicating action taken 
in connection with construction.

L. All submittals shall be made in electronic PDF format with searchable OCR (Optical 
Character Recognition) format. This excludes scanned and faxed materials.

1.13 COORDINATION DRAWINGS AND BIM MODEL

A. Coordination drawings are required for all mechanical and electrical trades.  The 
content and procedures described in Division 01 shall be followed, with the 
additional requirements specifically for the mechanical and electrical trades as 
described in this Section.  If a BIM model is not used on this project, the below 
requirements shall be accomplished in CAD.

B. Prepare coordination drawings accordance with Division 1, at 1 to 1 (full) scale 
prepared at ¼” = 1’ -0” detailing major elements, components, and systems of 
mechanical equipment and materials in relationship with other systems, installations, 
and building components.  Indicate locations where space is limited 
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for installation and access and where sequencing and coordination of installations are 
of importance to the efficient flow of the Work, including (but not necessarily limited 
to) the following:
1. The Contractor shall indicate the proposed locations of piping, conduit, 

ductwork, equipment, and materials.  Include the following:
a. Clearances for servicing and maintaining equipment, including tube 

removal, filter removal, and space for equipment disassembly 
required for periodic maintenance.

b. Equipment connections and support details.
c. Exterior wall and foundation penetrations.
d. Fire-rated wall and floor penetrations.
e. Sizes and locations of required concrete pads and bases.

C. Indicate scheduling, sequencing, movement, and positioning of large equipment into 
the building during construction.

D. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, 
and ceilings and their relationship to other penetrations and installations.

E. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and 
inlets, light fixtures, communication systems components, sprinklers, and other 
ceiling-mounted items.

F. The Contractor and each subcontractor shall sign and date each coordination drawing 
prior to submission.

G. Work shall not be performed until coordination drawings have been approved by the 
architect and engineer.

H. Electronic copies of the MEP floor plans and/or BIM model are available to use as a 
basis for preparing coordination drawings and can be provided by the Engineer.  If 
the Contractor elects to obtain the Engineers electronic files an Electronic Drawing 
File Release Form must be submitted.  This form must be signed by the Contractor, 
Owner, and Architect.  Upon receipt of a signed copy of the Electronic Drawing File 
Release Form, the Engineer will provide copies of the electronic files for the 
Contractor’s use.  A copy of the Electronic Drawing File Release Form is appended 
to the end of this specification section

I. Review by Engineer of coordination drawings is limited to confirming that 
requirements for coordination and preparation of plans have been complied with by 
the Contractor and shall not diminish responsibility under this Contract for final 
coordination of installation and maintenance clearances of all systems and equipment 
with Architectural, Structural, Mechanical, Electrical and other related work.
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1.14 COORDINATION WITH OTHER DIVISIONS

A. All work shall be carried out in conjunction with other trades and full cooperation 
shall be given in order that all work may proceed with a minimum of delay and 
interference.  Particular emphasis is placed on timely installation of major apparatus 
and furnishing other Contractors, especially the Contractor or Construction Manager, 
with information as to openings, chases, sleeves, bases, inserts, equipment locations, 
panels, etc., required by other trades.

B. The Contractors are required to examine all of the Project Drawings and mutually 
arrange work so as to avoid interference with the work of other trades.  In general, 
ductwork, HVAC piping, sprinkler piping and drainage lines take precedence over 
water, gas and electrical conduits.  The Engineer shall make final decisions regarding 
the arrangement of work which cannot be agreed upon by the Contractors.

C. Where the work of the Contractor will be installed in close proximity to or will 
interfere with work of other trades, the Contractors will cooperate in working out 
space conditions to make a satisfactory adjustment.

D. If the work under a Section is installed before coordinating with other Divisions or 
Sections or so as to cause interference with work of other Sections, the necessary 
changes to correct the condition shall be made by the Contractor causing the 
interference without extra charge to the Owner.

E. The two dimensional drawings are diagrammatic. They indicate general arrangements 
of mechanical systems and other work, and are intended to convey sufficient 
information for skilled contractors and tradespeople to furnish and install complete 
systems. They are not intended to be absolutely precise; they are not intended to 
specify or to show every offset, fitting, and component.  The purpose of the drawings 
is to indicate a systems concept, the main components of the systems, and the 
approximate geometrical relationships.  Based on the systems concept, the main 
components, and the approximate geometrical relationships, provide all other 
components and materials to make the systems fully complete, coordinated with 
other systems and the structure and space available, and operational. Similarly, the 
drawings do not show all offsets required for coordination nor do they show the exact 
routings and locations needed to coordinate with structure and other trades in order to 
avoid interferences and to meet ceiling heights and other Architectural requirements.  
Establish and provide offsets, changes in direction, and exact routings to coordinate 
all systems. Where conflicts or potential conflicts exist and engineering guidance is 
desired, submit a “Request for Information” (RFI).

F. Controls contractor shall coordinate and sequences of operation with all other trades 
as necessary to provide a complete and functioning system.
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1.15 QUALITY CONTROL

A. Service Support:  The equipment items shall be supported by service organizations 
which are reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis during the 
warranty period of the contract.

B. Modification of References:  In each of the publications referred to herein, consider 
the advisory provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.

C. The Contractor shall furnish the services of an experienced superintendent who shall 
be constantly in charge of the installation of the work together with all skilled 
tradespeople, fitters, metal workers, welders, helpers and laborers required to unload, 
transfer, erect, connect, adjust, start, operate and test each system.

D. Unless otherwise specifically indicated on the Drawings or Specifications, all 
equipment and materials shall be installed with the acceptance of the Engineer and in 
accordance with the recommendations of the manufacturer.  This includes the 
performance of such tests as the manufacturer recommends.

E. All labor for installation of mechanical systems shall be performed by experienced, 
skilled tradespeople under the supervision of a licensed journeyman foreman.  All 
work shall be of a quality consistent with good trade practice and shall be installed in 
a neat, professional manner.  The Engineer reserves the right to reject any work 
which, in their opinion, has been installed in a substandard, dangerous or 
unserviceable manner.  The Contractor shall replace said work in a satisfactory 
manner at no extra cost to the Owner.

1.16 SHUTDOWNS

A. When installation of a new system requires the temporary shutdown of an existing 
operating system, the connection of the new system shall be performed at such time 
as designated by the Owner.

B. The Engineer and the Owner shall be notified in writing of the estimated duration of 
the shutdown period at least ten (10) days in advance of the date the work is to be 
performed.

C. Work shall be arranged for continuous performance whenever possible.  The 
Contractor shall provide all necessary labor, including overtime if required, to assure 
that existing operating services will be shut down only during the time actually 
required to make necessary connections.
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1.17 TEMPORARY UTILITIES

A. General:  Provide new materials and equipment; if acceptable to the Engineer, 
undamaged previously used materials in serviceable condition may be used.  Provide 
materials suitable for the use intended.

B. Conditions of Use:  Keep temporary services and facilities clean and neat in 
appearance.  Operate in a safe and efficient manner.  Take necessary fire prevention 
measures.  Do not overload facilities, or permit them to interfere with progress.  Do 
not allow hazardous dangerous or unsanitary conditions, or public nuisances to 
develop or persist on the site.

C. First Aid Supplies:  Comply with governing regulations.

D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire 
extinguishers for temporary offices and similar spaces.  In other locations provide 
hand-carried, portable, UL-rated, class "ABC" dry chemical extinguishers, or a 
combination of extinguishers of NFPA recommended classes for the exposures.

E. Utilities:  Engage the appropriate local utility company to install temporary service or 
connect to existing service.  Where the company provides only part of the service, 
provide the remainder with matching, compatible materials and equipment; comply 
with the company's recommendations.
1. Use Charges:  Cost or use charges for temporary facilities are not chargeable 

to the Owner or Engineer, and will not be accepted as a basis of claims for a 
Change Order.

F. Water Service:  Install water service and distribution piping of sizes and pressures 
adequate for construction until permanent water service is in use.

G. Temporary Heat-Cool-Dehumidification:  Provide temporary services required by 
construction activities, for curing or drying of completed installations or protection of 
installed construction from adverse effects of low temperatures or high humidity.  
Select safe equipment that will not have a harmful effect on completed installations 
or elements being installed.  Coordinate temporary services to produce the ambient 
condition required and minimize consumption of energy.  The building’s permanent 
HVAC systems shall not be used for these purposes.

H. Environmental Protection:  Provide protection, operate temporary facilities and 
conduct construction in ways and by methods that comply with environmental 
regulations, and minimize the possibility that air, waterways and subsoil might be 
contaminated or polluted, or that other undesirable effects might result.  Avoid use of 
tools and equipment which produce harmful noise.  Restrict use of noise 



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009RNV / 127-0010 BE/RNV

GENERAL CONDITIONS FOR MECHANICAL TRADES 230400 - 17

making tools and equipment to hours that will minimize complaints from persons or 
firms near the site.

I. Termination and Removal:  Unless the Engineer requires that it be maintained longer, 
remove each temporary facility when the need has ended, or when replaced by 
authorized use of a permanent facility, or no later than Substantial Completion.  
Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with the temporary facility.  Repair damaged Work, 
clean exposed surfaces and replace construction that cannot be satisfactorily repaired.  
Materials and facilities that constitute temporary facilities are property of the 
Contractor. The Owner reserves the right to take possession of Project identification 
signs.

1.18 Equipment Access

A. Appliances, controls devices, heat exchangers and HVAC system components that 
utilize energy shall be accessible for inspection, service, repair and replacement 
without disabling the function of a fire-resistance-rated assembly or removing 
permanent construction, other appliances, venting systems or any other piping or 
ducts not connected to the appliance being inspected, serviced, repaired or replaced. 
A level working space not less than 30 inches deep and 30 inches wide shall be 
provided in front of the control side to service an appliance.

1.19 BUILDING FLUSH-OUT

A. Building flush-out shall begin after construction ends and finishes are installed but 
prior to building occupancy.  Prior to building flush-out, HVAC systems shall be 
balanced per Specification Section 23 05 93.  Flush-out shall not occur until 
contractor receives permission to proceed from the Owner or Owner’s representative.

B. Building flush-out procedures shall include continuously operating all the building’s 
new ventilation systems at maximum design outside air flow rates.  For constant 
volume HVAC systems, ventilation systems shall operate at maximum design supply 
air flow rates. 

G. LEED REQUIREMENTS
1. Path 1. Before occupancy

a. Install new filtration media and perform a building flush-out by 
supplying a total air volume of 14,000 cubic feet of outdoor air per 
square foot of gross floor area while maintaining an internal 
temperature of at least 60°F and no higher than 80°F and relative 
humidity no higher than 60%. Controls contractor to modify sequence 
of operations to allow for these conditions as needed.

2. Path 2. During occupancy



22067 SHERMAN SCHOOL RENOVATION PROJECT
03/21/2025 SHERMAN SCHOOL CENTRAL ADMINISTRATION PROJECT

State Project No. 127-0009RNV / 127-0010 BE/RNV

GENERAL CONDITIONS FOR MECHANICAL TRADES 230400 - 18

a. If occupancy is desired before the flush-out is completed, the space 
may be occupied only after delivery of a minimum of 3,500 cubic feet 
of outdoor air per square foot of gross floor area while maintaining an 
internal temperature of at least 60°F and no higher than 80°F and 
relative humidity no higher than 60%. Once the space is occupied, it 
must be ventilated at a minimum rate of 0.30 cubic foot per minute 
(cfm) per square foot of outdoor air or the design minimum outdoor 
air rate determined in EQ Prerequisite Minimum Indoor Air Quality 
Performance, whichever is greater. During each day of the flush-out 
period, ventilation must begin at least three hours before occupancy 
and continue during occupancy. These conditions must be maintained 
until a total of 14,000 cubic feet per square foot of outdoor air has 
been delivered to the space.

H. Contractor shall include hourly trend log and record during duration of building flush 
out.

I. Log to include hours, airflow, temperature, and RH% of space and be summarized to 
confirm performance.

J. Install new filtration media at end of flush-out and reset controls sequence of 
operation as needed.

K. CT HIGH PERFORMANCE BUILDING REQUIREMENTS
1. After construction ends and with all interior finishes installed but prior to 

building occupancy, flush the building continuously for at least ten days with 
outside air while maintaining an internal temperature between 60°F and 78°F 
and relative humidity no higher than 60%. Do not ―bake out‖ the building by 
increasing the temperature of the space. Alternatively, use the following 
strategy: Flush out each space separately until 3,500 cubic feet of outside air 
per square foot of floor space has been delivered to that space. The space 
shall then be ventilated at the rate of 0.3 cubic feet per minute per square foot 
of floor space or the design minimum outside air rate, whichever is greater. 
This shall be performed for a minimum of three hours prior to occupancy and 
then during occupancy until a total of 14,000 cubic feet of outside air per 
square foot of floor area has been delivered to that space.
a. Compliance Assistance for Optional Strategy:  Perform a building 

flush-out by supplying outside air continuously for ten days while 
maintaining an internal temperature of at least 60˚F but no warmer 
than 78°Fand relative humidity no higher than 60%.

b. Alternative Compliance Pathway for Optional Strategy: Flush out 
each space separately with outside air until 3,500 cubic feet of outside 
air has been delivered for each square foot of floor area. Then 
ventilate the area at the rate of 0.3 cubic feet of outside air 
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per square foot of floor space or the design outside air rate, whichever 
is greater, at least three hours prior to occupancy. Maintain that 
ventilation rate until a total of 14,000 cubic feet of outside air per 
square foot of floor areas has been delivered to the space.

L. Contractor shall include hourly log and record during duration of building flush out.

M. Log to include hours, airflow, temperature, and RH% of space and be summarized to 
confirm performance.

N. Install new filtration media at end of flush-out and reset controls sequence of 
operation as needed.

1.20 PROJECT PHASING

A. Work under each Section shall include all necessary temporary connections, 
equipment, piping, heating, temperature control work, fire stopping, water heaters, 
labor, and material as necessary to accommodate the phasing of Construction as 
developed by the General Contractor or Construction Manager and approved by the 
Owner. All existing systems that pass-thru an area of the building shall remain 
operational during all phases of construction. No extra compensation shall be granted 
the Contractor for work required to maintain existing systems operational or to 
accommodate the construction phasing of the project.

1.21 PROTECTION OF MATERIALS AND EQUIPMENT

A. Work under each Section shall include protecting the work and material of all other 
Sections from damage by work or workpeople and shall include making good all 
damage thus caused.

B. The Contractor shall be responsible for work and equipment until the facility has 
been accepted by the Owner.  Protect work against theft, injury or damage and 
carefully store material and equipment received on site which is not immediately 
installed.  Close open ends of work with temporary covers or plugs during 
construction to prevent entry of foreign material.

C. Work under each Section includes receiving, unloading, uncrating, storing, 
protecting, setting in place and completely connecting equipment supplied under each 
Section.  Work under each Section shall also include exercising special care in 
handling and protecting equipment and fixtures, and shall include the cost of 
replacing any of the equipment and fixtures which are missing or damaged.
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D. Equipment and material stored on the job site shall be protected from the weather, 
vehicles, dirt and/or damage by tradespeople or machinery.  Insure that all electrical 
or absorbent equipment or material is protected from moisture during storage.

1.22 ADJUSTING AND TESTING

A. After all the equipment and accessories to be furnished are in place, they shall be put 
in final adjustment and subjected to such operating tests so as to assure the Engineer 
that they are in proper adjustment and in satisfactory, permanent operating condition.

B. Where requested by the Engineer, a factory-trained service representative shall 
inspect the installation and assist in the initial startup and adjustment to the 
equipment.  The period of these services shall be for such time as necessary to secure 
proper installation and adjustments.  After the equipment is placed in permanent 
operation, the service representative shall supervise the initial operation of the 
equipment and instruct personnel responsible for operation and maintenance of the 
equipment.  The service representative shall notify the Contractor in writing that the 
equipment was installed according to manufacturer’s recommendations and is 
operating as intended by the manufacturer.

1.23 CLEANING

A. The Contractor shall thoroughly clean and flush all piping, ducts and equipment of all 
foreign substances, oils, burrs, solder, flux, etc., inside and out before being placed in 
operation.

B. If any part of a system should be stopped or damaged by any foreign matter after 
being placed in operation, the system shall be disconnected, cleaned and reconnected 
wherever necessary to locate and/or remove obstructions.  Any work damaged in the 
course of removing obstructions shall be repaired or replaced when the system is 
reconnected at no additional cost to the Owner.

C. During the course of construction, all ducts and pipes shall be capped in an 
acceptable manner to insure adequate protection against the entrance of foreign 
matter.

D. Upon completion of all work under the Contract, the Contractor shall remove from 
the premises all rubbish, debris and excess materials left over from his work.  Any oil 
or grease stains on floor areas caused by the Contractor shall be removed and floor 
areas left clean.

E. Complete the following cleaning operations before requesting inspection for 
Certification of Substantial Completion.
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1. Remove labels that are not permanent labels.
2. Clean transparent materials, including mirrors and glass in doors and 

windows.  Remove glazing compound and other substances that are 
noticeable vision-obscuring materials.  Replace chipped or broken glass and 
other damaged transparent materials.

3. Clean exposed exterior and interior hard-surfaced finishes to a dust-free 
condition, free of stains, films and similar foreign substances.  Restore 
reflective surfaces to their original reflective condition.  Leave concrete floors 
broom clean.  Vacuum carpeted surfaces.

4. Wipe surfaces of mechanical and electrical equipment.  Remove excess 
lubrication and other substances.  Clean plumbing fixtures to a sanitary 
condition.  Clean light fixtures and lamps.

F. Comply with regulations of authorities having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the 
Owner's property.  Do not discharge volatile, harmful or dangerous materials into 
drainage systems.  Remove and dispose of ALL waste materials, packaging material, 
skids etc. from the site and dispose of in a lawful manner in accordance with 
municipal, state and federal regulations.

G. Where extra materials of value remaining after completion of associated Work have 
become the Owner's property, arrange for disposition of these materials as directed.

1.24 OPERATING AND MAINTENANCE

A. Upon completion of all work and tests, the Contractor shall furnish the necessary 
skilled labor and helpers for operating his system and equipment for a period 
specified under each applicable Section of this Division.  During this period, the 
contractor shall fully instruct the Owner or the Owner’s representative in the 
operation, adjustment and maintenance of all equipment furnished.  The Contractor 
shall give at least seven (7) days notice to the Owner and the Engineer in advance of 
this period.

B. The Contractor shall include the maintenance schedule for the principal items of 
equipment furnished under this Division.

C. The Contractor shall physically demonstrate procedures for all routine maintenance 
of all equipment furnished under each respective Section to assure accessibility to all 
devices.

D. An authorized manufacturer’s representative shall attest in writing that the equipment 
has been properly installed prior to startup of any major equipment.  The following 
equipment will require this inspection: pumps; air conditioning 
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equipment, controls, air handling equipment, compressors, boilers etc.  These letters 
shall be bound into the operating and maintenance books.

E. Refer to individual trade Sections for any other particular requirements related to 
operating instructions.

F. Demonstration shall be recorded on USB Flash drive turned over to the Owner. 
Video recording shall be done in a professional manner with quality video (1080p 
resolution) and clear audible sound. 

1.25 OPERATING AND MAINTENANCE MANUALS

A. Prepare operating and maintenance manuals in accordance with the requirements of 
Division 1 and as follows.  The Contractor shall prepare up to six (6) copies of a 
complete maintenance and operating instructions manual, bound in booklet form.  
Organize operating and maintenance data into suitable sets of manageable size.  Bind 
properly indexed data in individual heavy-duty 3-ring vinyl-covered binders, with 
pocket folders for folded sheet information and designation partitions with 
identification tabs.  Mark appropriate identification on front and spine of each binder.

B. Manual shall include the following:
1. Description of function, normal operating characteristics and limitations, 

performance curves, engineering data and tests, and complete nomenclature 
and commercial numbers of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and 
routine and normal operating instructions; regulation, control, stopping, 
shutdown, and emergency instructions; and summer and winter operating 
instructions.

3. Maintenance procedures for routine preventative maintenance and 
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting 
instructions.

4. Servicing and operating instructions including lubrication charts and 
schedules.

5. Emergency and safety instructions.
6. Spare parts list.
7. Copies of warranties.
8. Wiring diagrams.
9. Recommended "turn around" cycles.
10. Inspection procedures.
11. Approved Shop Drawings and Product Data.
12. Equipment Start-up Reports.
13. Temperature control diagrams and written sequences of operations.
14. Balance reports.
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C. Include in the manual, a tabulated equipment schedule for all equipment.  Schedule 
shall include pertinent data such as: make, model number, serial number, voltage, 
normal operating current, belt size, filter quantities and sizes, bearing number, etc.  
Schedule shall include maintenance to be done and frequency.

D. Maintenance and instruction manuals shall be submitted to the Owner at the same 
time as the seven (7) day notice is given prior to the instruction period.

1.26 ACCEPTANCES

A. The equipment, materials, quality, design and arrangement of all work installed under 
the Mechanical Sections shall be subject to the review of the Engineer.

B. Within 30 days after the awarding of a Contract, the Mechanical Contractor shall 
submit to the Engineer, for review, a list of manufacturers of equipment proposed for 
the work under the Mechanical Sections.  The intent to use the exact manufacturers 
and models specified does not relieve the Contractor of the responsibility of 
submitting such a list.

C. If extensive or unacceptable delivery time is expected on a particular item of 
equipment specified, the Contractor shall notify the Owner and Engineer, in writing, 
within 30 days of award of the Contract.  In such instances, equipment substitutions 
may be made pending acceptance by the Engineer or the Owner’s representative.

D. Where any specific material, process or method of construction or manufactured 
article is specified by reference to the catalog number of a manufacturer, the 
Specifications are to be used as a guide and are not intended to take precedence over 
the basic duty and performance specified or noted on the Drawings.  In all cases, the 
Mechanical Contractor shall verify the duty specified with the specific characteristics 
of the equipment offered for review.  Equipment characteristics are to be used as 
mandatory requirements where the Contractor proposes to use an acceptable 
equivalent.

E. If material or equipment is installed before it is reviewed and/or approved, the 
Contractor shall be liable for its removal and replacement at no extra charge to the 
Owner if, in the opinion of the Engineer, the material or equipment does not meet the 
intent of, or standard of quality implied by, the Drawings and Specifications.

F. Failure on the part of the Engineer to reject shop drawings or to reject work in 
progress shall not be interpreted as acceptance of work not in conformance with the 
Drawings and/or Specifications.  Work not in conformance with the Drawings and/or 
Specifications shall be corrected whenever it is discovered.
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1.27 RECORD DRAWINGS

A. General:  Do not use record documents for construction purposes; protect from 
deterioration and loss in a secure, fire-resistive location; provide access to record 
documents for the Engineer's reference during normal working hours.

B. Maintain a clean, undamaged set of blue or black line white-prints of Contract 
Drawings and Shop Drawings.  Mark the set to show the actual installation where the 
installation varies substantially from the Work as originally shown.  Mark whichever 
drawing is most capable of showing conditions fully and accurately.  Give particular 
attention to concealed elements that would be difficult to measure and record at a 
later date.  Items to be indicated include but are not limited to:
1. Dimensional change
2. Revision to drawing detail
3. Location and depth of underground utility
4. Revision to pipe routing
5. Revision to electrical circuitry
6. Actual equipment location
7. Duct size and routing including duct elevations
8. Location of concealed internal utility
9. Changes made by Change Order
10. Details not on original Contract Drawing
11. Information on concealed elements which would be difficult to identify or 

measure later

C. Mark record sets with red erasable pencil; use other colors to distinguish between 
variations in separate categories of the Work.

D. Mark new information that is important to the Owner, but was not shown on Contract 
Drawings or Shop Drawings.

E. Note related Change Order numbers where applicable.

F. Organize record drawing sheets into manageable sets, bind with durable paper cover 
sheets, and print suitable titles, dates and other identification on the cover of each set.

G. Final record documents shall be prepared in the latest electronic version and on USB 
Flash drive of all drawings and a clean set of reproducible paper copies shall be 
turned over to the Owner at the completion of the work.

1.28 WARRANTIES AND BONDS

A. The following general administrative and procedural requirements for warranties and 
bonds required by the Contract Documents, including manufacturers standard 
warranties on products and special warranties are to be included:
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1. General close-out requirements included in Division 1.
2. Specific requirements for warranties for the Work and products and 

installation that are specified to be warranted, are included in the individual 
Sections of Divisions-2 through -50.

3. Certifications and other commitments and agreements for continuing services 
to Owner are specified elsewhere in the Contract Documents.

B. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product 
warranties do not relieve the Contractor of the warranty on the Work that 
incorporates the products, nor does it relieve suppliers, manufacturers, and 
subcontractors required to countersign special warranties with the Contractor.

C. Separate Prime Contracts:  Each prime Contractor is responsible for warranties 
related to its own Contract.

1.29 WARRANTY REQUIREMENTS

A. Related Damages and Losses:  When correcting warranted Work that has failed, 
remove and replace other Work that has been damaged as a result of such failure or 
that must be removed and replaced to provide access for correction of warranted 
Work.

B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been 
corrected by replacement or rebuilding, reinstate the warranty by written 
endorsement.  The reinstated warranty shall be equal to the original warranty with an 
equitable adjustment for depreciation.

C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, 
replace or rebuild the Work to an acceptable condition complying with requirements 
of Contract Documents.  The Contractor is responsible for the cost of replacing or 
rebuilding defective Work regardless of whether the Owner has benefited from use of 
the Work through a portion of its anticipated useful service life.

D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied 
warranties, and shall not limit the duties, obligations, right and remedies otherwise 
available under the law, nor shall warranty periods be interpreted as limitations on 
time in which the Owner can enforce such other duties, obligations, rights, or 
remedies.

E. Rejection of Warranties:  The Owner reserves the right to reject warranties and to 
limit selections to products with warranties not in conflict with requirements of the 
Contract Documents.

F. The Owner reserves the right to refuse to accept Work for the Project where a special 
warranty, certification, or similar commitment is required on such Work or 
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part of the Work, until evidence is presented that entities required to countersign such 
commitments are willing to do so.

G. Submit written warranties to the Engineer prior to the date certified for Substantial 
Completion.  If the Engineer's Certificate of Substantial Completion designates a 
commencement date for warranties other than the date of Substantial Completion for 
the Work, or a designated portion of the Work, submit written warranties upon 
request of the Engineer.

H. When a designated portion of the Work is completed and occupied or used by the 
Owner, by separate agreement with the Contractor during the construction period, 
submit properly executed warranties to the Engineer within fifteen days of 
completion of that designated portion of the Work.

I. When a special warranty is required to be executed by the Contractor, or the 
Contractor and a subcontractor, supplier or manufacturer, prepare a written document 
that contains appropriate terms and identification, ready for execution by the required 
parties.  Submit a draft to the Owner through the Engineer for approval prior to final 
execution.
1. Refer to individual Sections of Divisions-2 through -50 for specific content 

requirements, and particular requirements for submittal of special warranties.

J. Form of Submittal:  At Final Completion compile two copies of each required 
warranty and bond properly executed by the Contractor, or by the Contractor, 
subcontractor, supplier, or manufacturer. Organize the warranty documents into an 
orderly sequence based on the table of contents of the Project Manual.

K. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl 
covered loose-leaf binders, thickness as necessary to accommodate contents, and 
sized to receive 8-1/2" by 11" paper.
1. Provide heavy paper dividers with celluloid covered tabs for each separate 

warranty.  Mark the tab to identify the product or installation.  Provide a 
typed description of the product or installation, including the name of the 
product, and the name, address and telephone number of the installer.

2. Identify each binder on the front and the spine with the typed or printed title 
"WARRANTIES AND BONDS," the Project title or name, and the name of 
the Contractor.

3. When operating and maintenance manuals are required for warranted 
construction, provide additional copies of each required warranty, as 
necessary, for inclusion in each required manual.
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1.30 GUARANTEES

A. The Contractor shall guarantee all material and installation quality under these 
Specifications and the Contract for a period of one (1) year from the date of final 
acceptance by Owner.  During this guarantee period, all defects developing through 
faulty equipment, materials or installation quality shall be corrected or replaced 
immediately by this Contractor without expense to the Owner.  Such repairs or 
replacements shall be made to the Engineer's satisfaction.

B. Contractor shall provide name, address, and phone number of all contractors and 
subcontractors and associated equipment they provided.

1.31 PROJECT CLOSE-OUT

A. Submit specific warranties, quality bonds, maintenance agreements, final 
certifications and similar documents in accordance with Division 1.

B. Deliver tools, spare parts, extra stock, and similar items.

C. Complete start-up testing of systems, including measuring and documenting all 
required startup checklist requirements documented in installation and maintenance 
instructions by the equipment manufacturer, and instruction of the Owner's operating 
and maintenance personnel. Discontinue or change over and remove temporary 
facilities from the site, along with construction tools, mock-ups, and similar elements.

D. Complete final clean up requirements, including touch-up painting. Touch-up and 
otherwise repair and restore marred exposed finishes.

E. Field Observation Procedures:  On receipt of a request for an Engineers Field 
Observation, the Engineer will advise the Contractor of unfulfilled requirements.  
The Engineer will advise the Contractor of construction that must be completed or 
corrected before the certificate will be issued. Contractor shall submit written 
response to each corrective item including specific photos prior to final Engineering 
inspection.
1. The Engineer will repeat the Field Observation when requested and assured 

that the Work has been substantially completed.
2. Results of the completed list of unfulfilled items will form the basis of 

requirements for final acceptance.

END OF SECTION 230400
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Electronic Drawing File Release Form
DELIVERY OF FILES FOR:  

Project Name
In accepting and utilizing any drawings or other data on any form of electronic media generated and 
provided by the Design Professional, the Client covenants and agrees that all such drawings and data 
are instruments of service of the Design Professional, who shall be deemed the author of the 
drawings and data, and shall retain all common law, statutory law and other rights, including 
copyrights.
The Client further agrees not to use these drawings and data, in whole or in part, for any purpose or 
project other than the project which is the subject of this Agreement.  The Client agrees to waive all 
claims against the Design Professional resulting in any way from any unauthorized changes or reuse 
of the drawings and data for any other project by anyone other than the Design Professional.
In addition, the Client agrees, to the fullest extent permitted by law, to indemnify and hold the 
Design Professional harmless from any damage, liability or cost, including reasonable attorneys’ fees 
and costs of defense, arising from any changes made by anyone other than the Design Professional or 
from any reuse of the drawings and data without the prior written consent of the Design Professional.
Under no circumstances shall transfer of the drawings and other instruments of service on electronic 
media for use by the Client be deemed a sale by the Design Professional, and the Design Professional 
makes no warranties, either express or implied, of merchantability and fitness for any particular 
purpose.

___________________________________________ _______________________
Client’s Signature Date

___________________________________________
Company - Title

___________________________________________ _______________________
Architects’ Signature Date

___________________________________________
Firm - Title

___________________________________________ _______________________
Owner’s Signature Date

___________________________________________
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Company - Title
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SECTION 230516 - EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

PART 1 GENERAL

1.1 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include complying with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011, with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011, with additional mandatory building project 
requirements for schools and the Department of Administrative Services / Office of 
School Construction Grants & Review High Performance School Construction Bulletin, 
June 2017.

1.2 SECTION INCLUDES

A. Design of expansion systems and anchors

B. Flexible pipe connectors.

C. Expansion joints and compensators.

D. Pipe Alignment Guides

E. Swivel Joints

F. Pipe Anchors

1.3 RELATED REQUIREMENTS

A. Drawings and general provisions of the contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this section.

B. Division 23 specifications

1.4 REFERENCE STANDARDS (follow the most currently adopted amended version)

A. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.1
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B. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 through NPS 24 Inch 
Standard.

C. ASME B16.11 - Forged Fittings, Socket-welding and Threaded.

D. ASME B31.9 – Building Services Piping

E. ASME Section IX – Boiler and Pressure Vessel Code- Welding and Brazing 
Qualifications.

F. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic 
Stainless Steel Tubing for General Service.

G. AWS D1.1 – Structural Welding Code- Steel.

H. EJMA (STDS) - EJMA Standards.

I. FM (AG) - FM Approval Guide.

J. ITS (DIR) - Directory of Listed Products.

K. UL (DIR) - Online Certifications Directory.

1.5 DESIGN REQUIREMENTS

A. Verify anchors, guides, and expansion joints provide and adequately protect system.

B. Provide structural work and equipment required for expansion and contraction of piping. 
Verify anchors, guides, and expansion joints provide and adequately protect system.

C. Expansion Compensation Design Criteria:
1. Installation Temperature: 50°F.
2. Refrigerant System Temperature: Refer to manufacturers design literature.
3. Safety Factor: 30%.

1.6 SUBMITTALS

A. Pipe Expansion Analysis, Design and Certification:
1. Provide pipe expansion and anchoring calculations for all refrigerant piping 

systems including connections to equipment and to the structure. Piping layouts 
and associated calculations must be stamped by a registered professional 
engineer with at least five years of pipe expansion experience, licensed in the 
state of the job location.

2. Analysis must indicate calculated dead loads, active expansion loads and 
capacity of materials utilized for connections to equipment and structure. 
Analysis must detail anchoring methods, bolt diameter, embedment and/ or 
welded length. All expansion and anchoring devices shall be designed to accept 
the forces as calculated.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.5
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.11
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A269/A269M
http://www.ejma.org/EJMAStandards.htm
http://www.fmglobal.com/
http://www.intertek-etlsemko.com/
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/index.html
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B. Shop Drawings: Indicate layout of piping systems, including flexible connectors, 
expansion joints, expansion compensators, loops, offsets and swing joints. Indicate 
installed locations of flexible pipe connectors, expansion joints, anchors and guides.

C. Product Data:
1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating, 

face-to-face length, live length, hose wall thickness, hose convolutions per foot 
and per assembly, fundamental frequency of assembly, braid structure, and total 
number of wires in braid.

2. Expansion Joints:  Indicate maximum temperature and pressure rating, and 
maximum expansion compensation.

D. Manufacturer's Instructions:  Indicate manufacturer's installation instructions, special 
procedures, and external controls.

E. Maintenance Data:  Include adjustment instructions.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Packing for Packed Expansion Joints:  One set for each joint.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum five years’ experience.

B. Installer: Company specializing in performing work of this section with minimum five 
years’ experience.

C. Design expansion compensating system under direct supervision of a Professional 
Engineer experienced in design of this work and licensed in state which the work will 
occur.

PART 2 PRODUCTS

2.1 MANUFACTURERS:

A. Mason Industries

B. The Metraflex Company

C. UniSource Manufacturing

2.2 FLEXIBLE PIPE CONNECTORS - STEEL PIPING

A. Inner Hose:  Bronze.

B. Exterior Sleeve:  Single braided, stainless steel.

C. Pressure & Temperature Rating:  125 psi and 450°F.
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D. Joint:  Flanged.

E. Size:  Use pipe sized units.

F. Maximum offset:  3/4 inch on each side of installed center line.

2.3 FLEXIBLE PIPE CONNECTORS - COPPER PIPING SERVING WATER SYSTEMS

A. Inner Hose:  Bronze.

B. Exterior Sleeve:  Braided bronze.

C. Pressure & Temperature Rating:  125 psi and 450°F.

D. Joint:  Flanged.

E. Size:  Use pipe sized units.

F. Maximum offset:  3/4 inch on each side of installed center line.

G. Application:  Copper piping serving water-based systems.

2.4 FLEXIBLE PIPE CONNECTORS - COPPER PIPING SERVING REFRIGERANT SYSTEMS

A. Inner Hose:  Stainless Steel.

B. Exterior Sleeve:  Braided 304 Stainless Steel

C. Pressure Rating:  650 psi.

D. Joint:  Brazed.

E. Size:  Use pipe sized units.

F. Maximum offset:  3/4 inch on each side of installed center line.

G. Application:  Refrigerant Piping.

H. Certifications: UL Listed for Refrigeration Service.

2.5 EXPANSION JOINTS - STAINLESS STEEL BELLOWS TYPE

A. Pressure & Temperature Rating:  125 psi and 400°F.

B. Maximum Compression:  1-3/4 inches.

C. Maximum Extension:  1/4 inch.

D. Joint:  Flanged.

E. Size:  Use pipe sized units.
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F. Application:  Steel piping 3 inches and under.

2.6 EXPANSION JOINTS - EXTERNAL RING CONTROLLED STAINLESS STEEL BELLOWS 
TYPE

A. Pressure & Temperature Rating:  125 psi and 400°F.

B. Maximum Compression:  15/16 inch.

C. Maximum Extension:  5/16 inch.

D. Maximum Offset:  1/8 inch.

E. Joint:  Flanged.

F. Size:  Use pipe sized units.

G. Accessories:  Internal flow liner.

H. Application:  Steel piping over 2 inches.

2.7 EXPANSION JOINTS - DOUBLE SPHERE, FLEXIBLE COMPENSATOR

A. Body:  Multi-Layered Kevlar with EPDM.

B. Pressure & Temperature Rating, Sizes 3/4 Inch to 1-1/4” Inch:  150 psi and 210°F.

C. Pressure & Temperature Rating, Sizes 1-1/2 Inch to 12 Inch:  150 psi and 250°F.

D. Pressure & Temperature Rating, Sizes 14 Inch to 24 Inch:  105 psi and 250°F.

E. Maximum Compression:  1/2 inch.

F. Maximum Elongation:  3/8 inch.

G. Maximum Offset:  3/8 inch.

H. Maximum Angular Movement:  15 degrees.

I. Joint:  Tapped steel flanges.

J. Size:  Use pipe sized units.

K. Accessories:  Control cables.

L. Application:  Steel piping 2 inches and over.

2.8 EXPANSION JOINTS - TWO-PLY BRONZE BELLOWS TYPE

A. Construction:  Bronze with anti-torque device, limit stops, internal guides.
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B. Pressure & Temperature Rating:  125 psi and 400°F.

C. Maximum Compression:  1-3/4 inches.

D. Maximum Extension:  1/4 inch.

E. Joint:  Soldered.

F. Size:  Use pipe sized units.

G. Application:  Copper piping.

2.9 EXPANSION JOINTS - LOW PRESSURE COMPENSATOR WITH TWO-PLY BRONZE 
BELLOWS

A. Working Pressure:  75 psi.

B. Maximum Temperatures:  250°F.

C. Maximum Compression:  1/2 inch.

D. Maximum Extension:  5/32 inch.

E. Joint:  Soldered.

F. Size:  Use pipe sized units.

G. Application:  Copper or steel piping 3 inches and under.

2.10 EXPANSION JOINTS - STEEL WITH PACKED SLIDING SLEEVE

A. Working Pressure and Temperature:  Class 150.

B. Joint:  Flanged.

C. Size:  Use pipe sized units.

D. Application:  Steel piping 2 inches and over.

2.11 EXPANSION JOINTS - COPPER WITH PACKED SLIDING SLEEVE

A. Working Pressure:  125 psi.

B. Maximum Temperature:  250°F.

C. Joint:  Flanged.

D. Size:  Use pipe sized units.

E. Application:  Copper or steel piping 2 inches and over.
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2.12 EXPANSION LOOPS - HOSE AND BRAID

A. Provide flexible loops with two flexible sections of hose and braid, two 90 degree 
elbows, and 180 degree return with support bracket and air release or drain plug.

B. Provide flexible loops capable of movement in the x, y, and z planes.  Flexible loops to 
impart no thrust loads to the building structure.

C. Flexible Connectors:  Flanged, braided type with wetted components of stainless steel, 
sized to match piping.
1. Maximum Allowable Working Pressure & Temperature:  150 psig at 120°F.
2. Accommodate the Following:

a. Axial Deflection in Compression and Expansion:  To be determined by 
the Professional Engineer providing calculations.

b. Lateral Movement:  To be determined by the Professional Engineer 
providing calculations.

c. Angular Rotation:  15 degrees.
d. Force developed by 1.5 times specified maximum allowable operating 

pressure.
3. End Connections:  Same as specified for pipe jointing.
4. End Connections:  Flanged ductile iron; complying with ASME B16.1 Class 125.
5. End Connections:  Threaded; complying with ASME B16.11.
6. Provide necessary accessories including, but not limited to, swivel joints.

2.13 EXPANSION JOINTS - EXTERNALLY PRESSURIZED EXPANSION JOINTS

A. Construction:  Stainless steel with anti-torque device, limit stops, internal guides.

B. Maximum Allowable Working Pressure & Temperature:  150 psig at 700°F.

C. Maximum Axial Compression:  4 inches.

D. End Connections:  Flanged by weld end.

E. Size:  Use pipe sized units.

F. Application:  Steel piping 2 inches and over.

2.14 PIPE ALIGNMENT GUIDES

A. Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame 
with four mounting holes, clearance for minimum 1 inch thick insulation, minimum 3 
inches travel

2.15 SWIVEL JOINTS

A. Fabricated steel body, double ball bearing race, field lubricated, with rubber (Buna-N) o- 
ring seals.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.11
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2.16 PIPE ANCHORS

A. All-directional acoustical pipe anchor, consisting of two sizes of steel tubing separated by 
a minimum 1/2" thick 60 durometer neoprene. Vertical restraint shall be provided by 
similar material arranged to prevent vertical travel in either direction. Allowable loads on 
the isolation material should not exceed 500 PSI and the design shall be balanced for 
equal resistance in any direction.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with EJMA (Expansion Joint Manufacturers Association) Standards.

C. Install flexible pipe connectors on:
1. Pipes connected to pumps.
2. Refrigerant piping connections to equipment per recommendations of equipment 

manufacturer.
3. Pipes connected to equipment supported by vibration isolation. Provide line size 

flexible connectors.

D. Install flexible connectors at right angles to displacement.  Install one end immediately 
adjacent to isolated equipment and anchor other end.  Install in horizontal plane unless 
indicated otherwise.

E. Rigidly anchor pipe to building structure. Provide pipe guides so movement is directed 
along axis of pipe only.  Erect piping such that strain and weight is not on cast 
connections or apparatus.

F. Provide support and anchors for controlling expansion and contraction of piping.  Provide 
loops, pipe offsets, and swing joints, or expansion joints where required.

G. For systems using grooved piping systems, provide with minimum one joint per inch pipe 
diameter instead of flexible connector supported by vibration isolation.

H. Provide piping expansion loops at all building expansion joints as indicated on drawings.
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I. Provide piping expansion joints or expansion loops as indicated below:
1. Provide and install pipe expansion joints or expansion loops at all conditions 

listed below and as required to minimize stress on the piping systems.
2. Provide pipe guides at inlet and outlet of each expansion joint and expansion 

loop.
3. Where expansion joints or loops are required, provide pipe anchors at ends of 

each straight length of run.
4. Provide and install expansion joints, expansion loops, pipe guides and anchors 

per ASHRAE guidelines and manufacturer’s recommendations.

END OF SECTION 230516
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SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

PART 1 GENERAL

1.1 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which include 
complying with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011, with additional mandatory building project requirements for 
schools. Specific project goals which may impact this and the other sections of this specification 
include: use of recycled-content materials; use of locally-manufactured materials; use of low-
emitting materials; use of certified wood products; construction waste recycling; and the 
implementation of a construction indoor air quality management plan. Ensure that the 
requirements related to these goals, as defined in this Section and other Sections of the contract 
documents, are implemented to the fullest extent. Substitutions or other changes to the work 
shall not be allowed if such changes substantially compromise the stated High Performance 
Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011, with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction Grants 
& Review High Performance School Construction Bulletin, June 2017.

1.2 SECTION INCLUDES

A. Pipe sleeves.

B. Manufactured sleeve-seal systems.

1.3 RELATED REQUIREMENTS

A. Drawings and general provisions of the contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this section.

B. Division 07  – Thermal and Moisture Protection.

C. Division 09  - Finishes.

D. Section 23 0523 - General-Duty Valves for HVAC Piping.

E. Section 23 0553 - Identification for HVAC Piping and Equipment:  Piping identification.

F. Section 23 0716 - HVAC Equipment Insulation.

G. Section 23 0719 - HVAC Piping Insulation.
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1.4 REFERENCE STANDARDS (follow the most currently adopted amended version)

A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type 
Pipe Insulation (Metal-Mesh Covered) (Industrial Type).

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems.

1.5 SUBMITTALS

A. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall 
penetration seals.  Indicate installation, layout, weights, mounting and support details, and 
piping connections.

B. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Valve Stem Packings:  Two for each type and size of valve.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with minimum three years documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified this 
section.
1. Minimum three years experience.
2. Approved by manufacturer.

C. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have 
accumulated from the installation and testing of the system.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.

B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

1.8 WARRANTY

A. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2 PRODUCTS

2.1 PIPE SLEEVES

A. Materials
1. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with 

longitudinal joint.
2. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C592
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
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2.2 MANUFACTURED SLEEVE-SEAL SYSTEMS

A. Manufacturers:
1. Flexicraft Industries; PipeSeal.
2. Metraflex
3. Link-Seal
4. Substitutions:  See Division - 01 General Requirements.

B. Modular/Mechanical Seal:
1. Synthetic rubber interlocking links continuously fill annular space between pipe and 

wall/casing opening.
2. Provide watertight seal between pipe and wall/casing opening.
3. Elastomer element size and material in accordance with manufacturer's 

recommendations.
4. Glass reinforced plastic pressure end plates.

PART 3 EXECUTION

3.1 GENERAL

A. Lay out penetration and sleeve openings in advance, to permit provision in work. Coordinate 
work with architectural and structural work. Set sleeves and conduit in forms before concrete is 
poured.  Provide remedial work where sleeves and conduits are omitted or improperly placed. 
Remedial work includes core drilling (see requirements below) for penetrations if walls are 
poured, or otherwise constructed, without required sleeves. Provide core drilling (see 
requirements below) of existing construction. Do not penetrate structural members without 
Structural Engineer’s/Architect's written approval.

B. Sleeve installation shall meet NFPA-101 requirements, UL rated assemblies requirements, and 
materials requirements of these specifications.  Submit a list of the UL listed details that the 
Contractor intends on using on this project in all rated assemblies.

C. Sleeves that penetrate outside walls, basement slabs, footings and beams shall be waterproof.  
Sleeves that penetrate floors shall be fireproof and waterproof.

D. Identify unused sleeves and slots for future installation. Fill slots, sleeves and other openings in 
floors or walls if not used.  Fill spaces in openings after installation of pipe, duct, conduit or 
cable. Fill for floor penetrations shall prevent passage of water, smoke, fire, and fumes.  Fill 
shall be fire resistant in fire floors and walls, and shall prevent passage of air, smoke and fumes.

E. Do not support piping risers or conduit on sleeves.

F. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 7 for 
materials.

G. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. Verify final equipment locations for roughing-in.
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3.2 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and foreign material, from inside and outside, before assembly.
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3.3 APPLICATIONS

A. Provide sleeves when penetrating footings, floors, walls, partitions, and other building 
components as follows:
1. Interior walls, partitions, and floors: galvanized-steel sheet, unless steel or brass sleeves 

are specified elsewhere.
2. Below Grade Exterior Walls: Zinc coated or cast iron pipe with mechanical sleeve 

seals. Provide watertight space with link rubber or modular seal between sleeve and 
pipe on both pipe ends.

3. Above Grade Exterior Walls: steel pipe sleeve with mechanical sleeve seals.
4. Mechanical, Laundry, and Animal Room Floors above Basement: Galvanized steel 

pipe or black iron pipe with asphalt coating. Connect sleeve with floor plate except in 
mechanical rooms.

5. Concrete and masonry walls, concrete floor and roof slabs: galvanized-steel sheet
6. Floors with membrane waterproofing: stack sleeve fittings

3.4 INSTALLATION

A. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.

B. Install piping to conserve building space, to not interfere with use of space and other work.

C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe, 
joints, or connected equipment.

D. Install sleeves that are large enough to provide 1/4 inch annular clear space between sleeve and 
pipe or pipe insulation.  Sleeves for insulated pipe and duct in non-fire rated construction shall 
accommodate continuous insulation without compression.  Sleeves and/or penetrations in fire 
rated construction shall be packed with fire rated material that shall maintain the fire rating of 
the wall.  Seal ends of penetrations to provide continuous vapor barrier where insulation is 
interrupted. 

E. Where pipes passing through openings are exposed in finished rooms, finishes of filling 
materials shall match and be flush with adjoining floor, ceiling, and wall finishes.

F. Inserts:
1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 

inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide through-

bolt with recessed square steel plate and nut above slab.

G. Structural Considerations:
1. Do not penetrate building structural members unless indicated.
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H. Seal pipe including sleeve penetrations to achieve fire resistance equivalent to fire separation 
required.
1. Underground Piping:  Mechanically expandable chloroprene inserts with bitumen 

sealed metal components.
2. Aboveground Piping:

a. Pack solid using mineral fiber conforming to ASTM C592.
b. Fill space with an elastomer caulk to a depth of 0.50 inch  where penetrations 

occur between conditioned and unconditioned spaces.
3. All Rated Openings: Caulk tight with fire stopping material conforming to ASTM E814 

in accordance with Division 07 to prevent the spread of fire, smoke, and gases.
4. Caulk exterior wall sleeves watertight with Mechanically expandable chloroprene 

inserts with mastic-sealed components.

I. Vertical Piping:
1. Sleeve Length:  1 inch above finished floor.
2. Provide sealant for watertight joint.
3. Blocked Out Floor Openings:  Provide 1-1/2 inch  angle set in silicon adhesive around 

opening.
4. Drilled Penetrations:  Provide 1-1/2 inch angle ring or square set in silicone adhesive 

around penetration.

J. Clearances:
1. Provide allowance for insulated piping.
2. Wall, Floor, Floor, Partitions, and Beam Flanges:  1 inch  greater than external; pipe 

diameter.
3. All Rated Openings:  Caulked tight with fire stopping material conforming to ASTM 

E814 in accordance with Division 07 to prevent the spread of fire, smoke, and gases.

K. Manufactured Sleeve-Seal Systems:
1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior 

concrete walls at piping entrances into building.
2. Provide sealing elements of the size, quantity, and type required for the piping and 

sleeve inner diameter or penetration diameter.
3. Locate piping in center of sleeve or penetration.
4. Install field assembled sleeve-seal system components in annular space between sleeve 

and piping.
5. Tighten bolting for a water-tight seal.
6. Install in accordance with manufacturer's recommendations.

L. When installing more than one piping system material, ensure system components are 
compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.  
Ensure flanges, union, and couplings for servicing are consistently provided.

3.5 CORE DRILLING

A. Core drilling shall be avoided in new construction. Set sleeves prior to installation of structure 
for passage of pipes, conduit and ducts. Where core drilling is unavoidable (e.g. 

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C592
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E814
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when individual sleeves are not installed or incorrectly located) or required by renovation 
projects, locate required openings prior to coring and submit locations for review.

B. Coordinate openings with other Divisions.

C. Do not disturb existing systems.  Protect areas from damage.

D. Thoroughly investigate existing conditions in vicinity of required opening prior to coring.

3.6 CLEANING

A. Upon completion of work, clean all parts of the installation.

B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have 
accumulated from the installation and testing of the system.

END OF SECTION 230517
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING, DUCTWORK AND 
EQUIPMENT

PART 1 GENERAL

1.1 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include complying with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011, with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011, with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants & Review High Performance School Construction Bulletin, June 2017.

1.2 SECTION INCLUDES

A. Pipe hangers and supports.

B. Duct hangers and supports

C. Hanger rods.

D. Inserts.

E. Flashing.

F. Formed steel channel.

G. Equipment bases and supports.

1.3 RELATED REQUIREMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.4 REFERENCES

A. American Society of Mechanical Engineers: 
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1. ASME B31.1 - Power Piping.
2. ASME B31.5 - Refrigeration Piping.
3. ASME B31.9 - Building Services Piping.

B. ASTM International: 
1. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and 

Materials.
2. ASTM E814 - Standard Test Method for Fire Tests of Through Penetration Fire 

Stops.
3. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe 

Hangers.
4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.

C. American Welding Society: 
1. AWS D1.1 - Structural Welding Code - Steel.
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D. FM Global: 
1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved By 

Factory Mutual Research For Property Conservation.

E. Manufacturers Standardization Society of the Valve and Fittings Industry: 
1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
2. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
3. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.

F. Intertek Testing Services (Warnock Hersey Listed): 
1. WH - Certification Listings.

1.5 PERFORMANCE REQUIREMENTS

A. Contractor shall design supports for multiple pipes and/or ducts, including pipe and duct 
stands, capable of supporting combined weight of supported systems, system contents, and 
fluid.

B. Contractor shall design equipment supports capable of supporting combined operating 
weight of supported equipment and connected systems and components.

1.6 SUBMITTALS

A. Shop Drawings: Indicate system layout with location including critical dimensions, sizes, 
and pipe hanger and support locations and detail of trapeze hangers.

B. Product Data: 
1. Hangers and Supports: Submit manufacturers catalog data including load 

capacity.

C. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support 
hangers. Indicate calculations used to determine load carrying capacity of trapeze, 
multiple pipe, and riser support hangers. 

D. Welding certificates.

E. Manufacturer's Installation Instructions: 
1. Hangers and Supports: Submit special procedures and assembly of components.

1.7 QUALITY ASSURANCE

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code--Steel." and AWS D1.3, "Structural Welding Code--Sheet Steel."
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B. Welding:  Qualify procedures and personnel according to the following:
1. AWS D1.1, "Structural Welding Code--Steel."
2. AWS D1.2, "Structural Welding Code--Aluminum."
3. AWS D1.3, "Structural Welding Code--Sheet Steel."

1.8 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum 3 years 
documented experience.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification.

B. Protect from weather and construction traffic, dirt, water, chemical, and damage, by 
storing in original packaging.

1.10 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.11 WARRANTY

A. Furnish five year manufacturer warranty for pipe hangers and supports.

PART 2 PRODUCTS

2.1 PIPE HANGERS AND SUPPORTS

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to 
Part 3 "Hanger and Support Applications" Article for where to use specific hanger and 
support types.

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following:: 
1. B-Line Systems, Inc.
2. National Pipe Hanger Corporation 
3. Empire Industries, Inc.
4. Globe Pipe Hanger Products Inc.
5. Michigan Hanger Co.
6. PHD Manufacturing, Inc.

C. Galvanized, Metallic Coatings:  Pre-galvanized or hot dipped.
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D. Nonmetallic Coatings:  Plastic coating, jacket, or liner.

E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for 
support of bearing surface of piping.

2.2 DUCT HANGERS AND SUPPORTS

A. Shall be in accordance with SMACNA's 2005 "HVAC Duct Construction Standards - 
Metal and Flexible" except non-engineered wire hangers are not permitted. Engineered 
cable support systems may be used if they meet SMACNA, Ductmate or approved equal.

B. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

C. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or 
galvanized rods with threads painted with zinc-chromate primer after installation.

D. Strap and Rod Sizes: Comply with SMACNA's 2005 "HVAC Duct Construction 
Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," 
and Table 5-2, "Minimum Hanger Sizes for Round Duct.

E. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

F. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

G. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and 
bolts designed for duct hanger service; with an automatic-locking and clamping device.

H. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials.

I. Trapeze and Riser Supports:
1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc 

chromate

2.3 ACCESSORIES

A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded.

2.4 THERMAL SHIELD INSERTS

A. Description:  100-psig- minimum, compressive-strength insulation insert encased in sheet 
metal shield. Insert shall be capable of supporting weight of pipe, insulations and fluid 
without crushing. 

B. Manufacturers:
1. Carpenter & Paterson, Inc.
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2. ERICO/Michigan Hanger Co.
3. PHS Industries, Inc.
4. Pipe Shields, Inc.
5. Rilco Manufacturing Company, Inc.
6. Value Engineered Products, Inc.

C. Insulation-Insert Material for Cold Piping:  Water-repellent treated, ASTM C 533, Type I 
calcium silicate or ASTM C 552, Type II cellular glass with vapor barrier.

D. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type I 
calcium silicate or ASTM C 552, Type II cellular glass.

E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of 
pipe.

F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.

G. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below 
ambient air temperature.

2.5 FASTENER SYSTEMS

A. Mechanical-Expansion Anchors:  Insert-wedge-type zinc-coated or stainless steel, for use 
in hardened portland cement concrete with pull-out, tension, and shear capacities 
appropriate for supported loads and building materials where used.

B. Manufacturers:
1. B-Line Systems, Inc.; a division of Cooper Industries.
2. Empire Industries, Inc.
3. Hilti, Inc.
4. ITW Ramset/Red Head.
5. MKT Fastening, LLC.
6. Powers Fasteners.

2.6 MISCELLANEOUS MATERIALS

A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded.

B. Pipe Stands, General:  Shop or field-fabricated assemblies made of manufactured 
corrosion-resistant components to support roof-mounted piping.

C. Equipment Supports: Welded, shop- or field-fabricated equipment support made from 
structural-steel shapes.

D. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

E. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications.
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1. Properties:  Nonstaining, noncorrosive, and nongaseous.
2. Design Mix:  5000-psi, 28-day compressive strength.

2.7 FORMED STEEL CHANNEL

A. Manufacturers: 
1. Allied Tube & Conduit Corp.
2. B-Line Systems
3. Midland Ross Corporation, Electrical Products Division
4. Unistrut Corp.

B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.

PART 3 EXECUTION

3.1 PIPE HANGER AND SUPPORT APPLICATIONS

A. Specific hanger and support requirements are specified in other Division 23 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 padded hangers for piping that is subject to scratching.

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as 
specified in piping system specific sections, install the following types:
1. MSS Type 1 - Adjustable, Steel Clevis Hangers:  For suspension of non-insulated 

or insulated stationary pipes, 2 inch to 30 inch size.
2. MSS Type 2 - Yoke-Type Pipe Clamps:  For suspension of 120 to 450 deg F 

pipes, 4 inch to 16 inch size, requiring up to 4 inches of insulation.
3. MSS Type 3 - Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps:  For suspension 

of pipes, 3/4 inch to 24 inch size, requiring clamp flexibility and up to 4 inches of 
insulation.

4. MSS Type 4 - Steel Pipe Clamps:  For suspension of cold and hot pipes, 1/2 inch 
to 24 inch size, if little or no insulation is required.

5. MSS Type 5 - Pipe Hangers:  For suspension of pipes, 1/2 inch to 4 inch size, to 
allow off-center closure for hanger installation before pipe erection.

6. MSS Type 12 - Extension Hinged or 2-Bolt Split Pipe Clamps:  For suspension of 
non-insulated stationary pipes, 3/8 inch to 3 inch size.

7. MSS Type 24 - U-Bolts:  For support of heavy pipes, 1/2 inch to 30 inch.
8. MSS Type 26 - Clips:  For support of insulated pipes not subject to expansion or 

contraction.
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9. MSS Type 36 - Pipe Saddle Supports:  For support of pipes, 4 inch to 36 inch 
size, with steel pipe base stanchion support and cast-iron floor flange.

10. MSS Type 37 - Pipe Stanchion Saddles:  For support of pipes, 4 inch to 36 inch 
size, with steel pipe base stanchion support and cast-iron floor flange and with U-
bolt to retain pipe.

11. MSS Type 38 - Adjustable, Pipe Saddle Supports:  For stanchion-type support for 
pipes, 2-1/2 inch to 36 inch size, if vertical adjustment is required, with steel pipe 
base stanchion support and cast-iron floor flange.

12. MSS Type 41 - Single Pipe Rolls:  For suspension of pipes, 1 inch to 30 inch size, 
from 2 rods if longitudinal movement caused by expansion and contraction might 
occur.

13. MSS Type 43 - Adjustable Roller Hangers:  For suspension of pipes, 2-1/2 inch to 
20 inch size, from single rod if horizontal movement caused by expansion and 
contraction might occur.

14. MSS Type 44 - Complete Pipe Rolls:  For support of pipes, 2 inch to 42 inch size, 
if longitudinal movement caused by expansion and contraction might occur but 
vertical adjustment is not necessary.

15. MSS Type 45 - Pipe Roll and Plate Units:  For support of pipes, 2 inch to 24 inch, 
if small horizontal movement caused by expansion and contraction might occur 
and vertical adjustment is not necessary.

16. MSS Type 46 - Adjustable Pipe Roll and Base Units:  For support of pipes, 2 inch 
to 30 inch size, if vertical and lateral adjustment during installation might be 
required in addition to expansion and contraction.

G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types:
1. MSS Type 8 - Extension Pipe or Riser Clamps:  For support of pipe risers, ¾ inch 

to 20 inch size.
2. MSS Type 42 - Carbon- or Alloy-Steel Riser Clamps:  For support of pipe risers, 

3/4 inch to 20 inch size, if longer ends are required for riser clamps.

H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types:
1. MSS Type 13 - Steel Turnbuckles:  For adjustment up to 6 inches for heavy loads.
2. MSS Type 14 - Steel Clevises:  For 120 to 450 deg F piping installations.
3. MSS Type 15 - Swivel Turnbuckles:  For use with MSS Type 11, split pipe rings.
4. MSS Type 16 - Malleable-Iron Sockets:  For attaching hanger rods to various 

types of building attachments.
5. MSS Type 17 - Steel Weldless Eye Nuts:  For 120 to 450 deg F piping 

installations.

I. Building Attachments:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types:
1. MSS Type 18 - Steel or Malleable Concrete Inserts:  For upper attachment to 

suspend pipe hangers from concrete ceiling.
2. MSS Type 19 - Top-Beam C-Clamps:  For use under roof installations with bar-

joist construction to attach to top flange of structural shape.
3. MSS Type 20 - Side-Beam or Channel Clamps:  For attaching to bottom flange of 

beams, channels, or angles.
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4. MSS Type 21 - Center-Beam Clamps:  For attaching to center of bottom flange of 
beams.

5. MSS Type 22 - Welded Beam Attachments:  For attaching to bottom of beams if 
loads are considerable and rod sizes are large.

6. MSS Type 23 - C-Clamps:  For structural shapes.
7. MSS Type 25 - Top-Beam Clamps:  For top of beams if hanger rod is required 

tangent to flange edge.
8. MSS Type 27 - Side-Beam Clamps:  For bottom of steel I-beams.
9. MSS Type 28 - Steel-Beam Clamps with Eye Nuts:  For attaching to bottom of 

steel I-beams for heavy loads.
10. MSS Type 29 - Linked-Steel Clamps with Eye Nuts:  For attaching to bottom of 

steel I-beams for heavy loads, with link extensions.
11. MSS Type 30 - Malleable Beam Clamps with Extension Pieces:  For attaching to 

structural steel.
12. 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.

13. MSS Type 34 - Side-Beam Brackets:  For sides of steel or wooden beams.
14. MSS Type 57 - Plate Lugs:  For attaching to steel beams if flexibility at beam is 

required.
15. MSS Type 58 - Horizontal Travelers:  For supporting piping systems subject to 

linear horizontal movement where headroom is limited.

J. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. MSS Type 39 - Steel Pipe-Covering Protection Saddles:  To fill interior voids 

with insulation that matches adjoining insulation.
2. MSS Type 40 - Protection Shields:  Of length recommended in writing by 

manufacturer to prevent crushing insulation.
3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

K. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types:
1. MSS Type 47 - Restraint-Control Devices:  Where indicated to control piping 

movement.
2. MSS Type 48 - Spring Cushions:  For light loads if vertical movement does not 

exceed 1-1/4 inches.
3. MSS Type 49 - Spring-Cushion Roll Hangers:  For equipping Type 41 roll hanger 

with springs.
4. MSS Type 50 - Spring Sway Braces:  To retard sway, shock, vibration, or thermal 

expansion in piping systems.
5. MSS Type 51 - Variable-Spring Hangers:  Preset to indicated load and limit 

variability factor to 25 percent to absorb expansion and contraction of piping 
system from hanger.

6. MSS Type 52 - Variable-Spring Base Supports:  Preset to indicated load and limit 
variability factor to 25 percent to absorb expansion and contraction of piping 
system from base support.
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7. MSS Type 53 - Variable-Spring Trapeze Hangers:  Preset to indicated load and 
limit variability factor to 25 percent to absorb expansion and contraction of piping 
system from trapeze support.

8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of 
stress from one support to another support, critical terminal, or connected 
equipment.  Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability.  These supports include the following types:
a. Horizontal (MSS Type 54):  Mounted horizontally.
b. Vertical (MSS Type 55):  Mounted vertically.
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze 

member.

L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not 
specified in piping system Sections.

M. Comply with MFMA-102 for metal framing system selections and applications that are 
not specified in piping system Sections.

3.2 PIPE HANGER AND SUPPORT INSTALLATION

A. Steel 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 
building structure.

B. 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 above for 
individual pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being 
supported.  Weld steel according to AWS D1.1.

C. Metal Framing System for Multiple Hangers: Arrange for grouping of parallel runs of 
piping and support together on field-assembled metal framing systems.

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.

E. Fastener System Installation:
1. Install mechanical-expansion anchors in concrete after concrete is placed and 

completely cured.  Install fasteners according to manufacturer's written 
instructions.

F. Pipe Stand Installation:
1. Pipe Stand Types except Curb-Mounting Type:  Assemble components and mount 

on smooth roof surface.  Do not penetrate roof membrane.
2. Curb-Mounting-Type Pipe Stands:  Assemble components or fabricate pipe stand 

and mount on permanent, stationary roof curb.  Refer to Division 07 Section 
"Roof Accessories" for curbs.

3. Floor Support: concrete pier or steel support.
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G. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, 
and other accessories.

H. 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.

I. Install lateral bracing with pipe hangers and supports to prevent swaying.

J. 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 concrete inserts before 
concrete is placed; fasten inserts to forms and install reinforcing bars through openings at 
top of inserts.

K. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment.

L. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so 
maximum pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 
(for building services piping) are not exceeded.

M. Insulated Piping:  Comply with the following:
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 according to ASME B31.1 for power 
piping and 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 inserts.
6. Insert Material:  Length at least as long as protective shield.
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7. Thermal-Hanger Shields:  Install with insulation same thickness as piping 
insulation.

N. Design hangers for pipe movement without disengagement of supported pipe.

O. Provide clearance in hangers and from structure and other equipment for installation of 
insulation. Refer to Section 23 07 00 Provide supplemental angles, channels and formed 
steel supports to support piping, ductwork, equipment, etc. from building’s structure.  
Piping, ductwork, equipment, etc. shall not be supported from the roof deck.

3.3 DUCT HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's 2005 "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 5, "Hangers and Supports."

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached.
1. Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and completely 

cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes 

or for slabs more than 4 inches thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches thick.
5. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hanger Spacing: Comply with SMACNA's 2005 "HVAC Duct Construction Standards - 
Metal and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum 
Size," and Table 5- 2, "Minimum Hanger Sizes for Round Duct," for maximum hanger 
spacing; install hangers and supports within 24 inches of each elbow and within 48 inches 
of each branch intersection.

D. Hangers Exposed to View: Threaded rod and angle or channel supports.

3.4 EQUIPMENT BASES AND SUPPORTS

A. Provide housekeeping pads of concrete, minimum 4 inches thick and extending 6 inches 
beyond supported equipment. Refer to Division 03.

B. Using templates furnished with equipment, install anchor bolts, and accessories for 
mounting and anchoring equipment.

C. Construct supports to suspend equipment from structure overhead or to support equipment 
above floor. Fabricate supports from welded-structural steel shapes. Brace and fasten with 
flanges bolted to structure.

D. Provide rigid anchors for pipes after vibration isolation components are installed. Refer to 
Section 23 05 48.
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3.5 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 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 

contours of welded surfaces match adjacent contours.

3.6 ADJUSTING

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.7 SCHEDULES

A. Copper and Steel Pipe Hanger Spacing: 

PIPE SIZE
Inches

COPPER 
TUBING
MAXIMUM
HANGER 
SPACING
Feet

STEEL PIPE
MAXIMUM
HANGER 
SPACING
Feet

COPPER 
TUBING
HANGER 
ROD
DIAMETER
Inches

STEEL PIPE
HANGER 
ROD
DIAMETER
Inches

1/2  5  7  3/8  3/8
3/4  5  7  3/8  3/8 
1  6  7  3/8  3/8
1-1/4  7  7  3/8  3/8
1-1/2  8  9  3/8  3/8
2  8  10  3/8  3/8
2-1/2 (Note 2)  9  11  1/2  1/2

B. Plastic and Ductile Iron Pipe Hanger Spacing: 
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PIPE MATERIAL
MAXIMUM
HANGER SPACING
Feet

HANGER ROD
DIAMETER
Inches

ABS (All sizes)  4  3/8
FRP (All Sizes)  4  3/8
Ductile Iron (Note 2)
PVC (All Sizes)  4  3/8

C. Note 1: Refer to manufacturer’s recommendations for grooved end piping systems.

D. Note 2: 20 feet maximum spacing, minimum of one hanger for each pipe section close to 
joint behind bell. Provide hanger at each change of direction and each branch connection. 
For pipe sizes 6 inches and smaller, subjected to loadings other than weight of pipe and 
contents, limit span to maximum spacing for water service steel pipe.

END OF SECTION 230529
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	210400 - General Conditions for Fire Suppression Trades
	PART 1 GENERAL
	1.1 RELATED REQUIREMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. This section applies to certain sections of Division 26, "Electrical," and this section applies to all sections of Division 21, "Fire Protection" of this project specification unless specified otherwise in the individual sections.
	C. The Drawings of other trades (Architectural, Food Service, Structural, Landscape, Civil, Mechanical, Plumbing, Electrical, Communications and Fire Alarm) shall be examined for coordination and familiarity of work with other Contractors. Any duplication or omission of provisions in this project should be brought to the attention of the Owners prior to Bidding.

	1.2 DESCRIPTION
	A. The General Conditions and Supplementary General Conditions are a part of this Division and are to be considered a part of this Contract.
	B. Where items of the General Conditions and Supplementary General Conditions are repeated in other Sections of the Specifications, it is merely intended to qualify or to call particular attention to them.  It is not intended that any other parts of the General Conditions and Supplementary General Conditions shall be assumed to be omitted if not repeated therein.  This Section applies equally and specifically to all Contractors supplying labor and/or equipment and/or materials as required under each Section of this Division.  Where conflicts exist between the drawings and the specifications or between this section of the specifications and other sections, the more stringent or higher cost option shall apply.

	1.3 INTENT
	A. It is the intent of the Specifications and Drawings to call for finished work, tested and ready for operation.
	B. Any apparatus, appliance, material or work not shown on drawings but mentioned in the specifications, or vice versa, or any incidental accessories necessary to make the work complete and perfect in all respects and ready for operation as determined by good trade practice even if not particularly specified, shall be furnished, delivered and installed under their respective Divisions without any additional expense to the Owner.
	C. Minor details not usually shown or specified but necessary for proper installation and operation shall be included in the work as though they were hereinafter shown or specified.
	D. Work under each Section shall include giving written notice to the Owner and Engineer of any materials or apparatus be�lieved inadequate or unsuitable; in violation of laws, ordinances, rules or regulations of authorities having jurisdiction; and any necessary items of work omitted.  In the absence of such written notice, it is mutually agreed that work under each Section includes the cost of all required items for the accepted, satisfactory functioning of the entire system without extra compensation.

	1.4 DEFINITIONS
	A. “Approved equal” also known as “alternative” mean any product which in the opinion of the Engineer is equal in quality, arrangement, appearance, and performance to the product specified.
	B. Directed:  Terms such as "directed," "requested," "authorized," "selected," "approved," "required," and "permitted" mean "directed by the Engineer," "requested by the Engineer," and similar phrases.
	C. “Finished” refers to all rooms and areas to be specified to receive architectural treatment as indicated on the drawings.  All rooms and areas not covered, including underground tunnels and areas above ceilings shall be considered not finished, unless otherwise noted.
	D. “Furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, ready to be installed including where appropriate all necessary interim storage and protection.
	E. No Exceptions Taken – reviewed and determined to be in general conformance with contract documents.
	F. Indicated:  The term "indicated" refers to graphic representations, notes, or schedules on the Drawings, other paragraphs or schedules in the Specifications, and similar requirements in the Contract Documents.  Where terms such as "shown," "noted," "scheduled," and "specified" are used, it is to help the reader locate the reference; no limitation on location is intended.
	G. “Install” shall mean set in place complete with all mounting facilities and connections as necessary ready for normal use or service.
	H. "Lead Free" shall mean not more than .25% in the wetted surface area.
	I. “Product” shall mean any item of equipment, material, fixture, apparatus, appliance or accessory installed under this Division.
	J. “Provide” shall mean furnish (or supply) and install as necessary.
	K. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, as well as rules, conventions, and agreements within the construction industry that control performance of the Work.
	L. Remove:  The term “remove” means “to disconnect from its present position, remove from the premises and to dispose of in a legal manner.”
	M. Special Warranties:  The term “Special Warranties” are written warranties required by or incorporated in the Contract Documents, either to extend time limits provided by standard warranties or to provide greater rights for the Owner.
	N. Standard Product Warranties: The term “Standard Product Warranties” are preprinted written warranties published by individual manufacturers for particular products and are specifically endorsed by the manufacturer to the Owner.
	O. “Subcontractor” means specifically the subcontractor working under this Division.  Other Contractors are specifically designated “Fire Protection Subcontractor”, “General Contractor” and so on.  Note: Take care to ascertain limits of responsibility for connecting equipment which requires connections by two or more trades.
	P. Substitutions:  Requests for changes in products, materials, equipment, and methods of construction proposed by the Contractor are considered requests for "substitutions."
	Q. “Wiring” shall mean cable assembly, raceway, conductors, fittings and any other necessary accessories to make a complete wiring system.

	1.5 DRAWINGS
	A. Drawings are diagrammatic and indicate the general arrangement of systems and work included in the Contract.  Consult the Architectural Drawings and Details for exact location of fixtures and equipment; where same are not definitely located, obtain this information from the Architect.  (Do not scale the drawings)
	B. Work under each Section shall closely follow Drawings in layout of work; check Drawings of other Divisions to verify spaces in which work will be installed.  Maintain maximum headroom; where space conditions appear inadequate, Owner and Engineer shall be notified before proceeding with installations.
	C. The Owner may, without extra charge, make reasonable modifications in the layout as needed to prevent conflict with work of other trades and/or for proper execution of the work.
	D. Where variances occur between the Drawings and Specifications or within either of the Documents, the item or arrangement of better quality, shall be included in the Contract price.  The Owner and Engineer shall decide on the item and the manner in which the work shall be installed.

	1.6 SURVEYS AND MEASUREMENTS
	A. Before submitting his Bid, the Contractors shall visit the site and become thoroughly familiar with all existing conditions under which work will be installed.  This Contract includes all modifications of existing systems required for the installation of new equipment.  This Contract includes all necessary offsets, transitions and modifications required to install all new equipment in existing spaces.  All new and existing equipment and systems shall be fully operational under this Contract before the job is considered complete.  The Contractors shall be held responsible for any assumptions he makes, any omissions or errors he makes as a result of his failure to become fully familiar with the existing conditions at the site and the Contract Documents.
	B. The Contractor shall base all measurements, both horizontal and vertical, from established bench marks.  All work shall agree with these established lines and levels.  Verify all measurements at the site and check the correctness of same as related to the work.
	C. Should the Contractor discover any discrepancies between actual measurements and those indicated which prevent following good practice or which interfere with the intent of the Drawings and Specifications, the Engineer will be notified and work will not proceed until instructions from the Engineer are received.

	1.7 CODES AND STANDARDS
	A. Reference Standard Compliance
	B. The Following Codes and Standards listed below apply to all Fire Protection work.  Wherever Codes and/or Standards are mentioned in these Specifications, the latest applicable edition or revision shall be followed:
	C. The following Standards shall be used where referenced by the following abbreviations:
	D. All materials furnished and all work installed shall comply with the rules and recommendations of the NFPA, the requirements of the local utility companies, the recommendations of the fire insurance rating organization having jurisdiction and the requirements of all Governmental departments having jurisdiction.
	E. The Contractor shall include in the work, without extra cost to the Owner, any labor, materials, services, ap�paratus and Drawings in order to comply with all applicable laws, ordinances, rules and regulations, whether shown on Drawings and/or specified or not.

	1.8 PERMITS AND FEES
	A. The Contractor shall give all necessary notices, obtain all permits; and pay all Government and State sales taxes and fees where applicable, and other costs, including utility connections or extensions in connection with the work, file all necessary Drawings, prepare all documents and obtain all necessary approvals of all Governmental and State departments having jurisdiction, obtain all required certificates of inspection for his work, and deliver a copy to the Owner and Engineer before request for acceptance and final payment for the work.

	1.9 EQUIPMENT SUBSTITUTIONS
	A. Certain manufacturers of material, apparatus or appliances are indicated in the drawings and specifications for this project.  These items have been used as the basis of design, and as a convenience in fixing the minimum standard of workmanship, finish and design that is required.  If the Contractors uses an “approved equal” alternative to the basis of design, and if the features of that alternative have an impact on other components of the Project, the Contractor shall include the necessary adjustments in those components, whether for architectural, structural, mechanical, electrical, fire protection, or any other elements, plus any adjustments for difference in performance.
	B. Where one name only is used and is followed by the words “or approved equal”, the Contractor must use the item named or he is required to apply for a substitution. Where one name only is used, the Contractor must use that item named.
	C. Where no specific make of material, apparatus or appliance is mentioned, any first-class product made by a reputable manufacturer may be submitted for Architect and Engineer review.
	D. Where the Contractor proposes to use an item that is different from the basis of design in the Drawings and specifications, and that will require the redesign of the structure, partitions, foundations, piping, wiring or any other component of the mechanical, plumbing, electrical, or architectural layout, the Contractor shall provide the necessary redesign of those components.
	E. Where the Contractor proposes to deviate (provide an equivalent or request for substitution) from the basis of design scheduled equipment or materials as hereinafter specified or shown on the drawings, they are required to submit a requested for substitution in writing. The Contractor shall state in their request whether it is a substitution, equivalent or a non approved equivalent to that specified and the amount of credit or extra cost involved.  A copy of said request shall be included in the Base Bid with manufacturer’s equipment cuts.  The Base Bid shall be based on using the materials and equipment as specified with no exceptions.
	F. If an alternative or substitute item results in a difference in quantity and arrangement of piping, ductwork, valves, pumps, insulation, wiring, conduit, and equipment from that specified or indicated on the Drawings, the Contractor shall furnish and install any such additional equipment required by the system, at no additional cost to the Owner including any costs added to other trades due to the equivalent change from the basis of design detailed in the drawings or included within the specifications.
	G. .Equipment, material or devices submitted for review as an “equivalent” shall meet the following requirements:
	H. Equipment, material or devices submitted for review as a “substitution” shall meet the following requirements:
	I. Substitution Request Submittal: Requests for substitution will be considered if received in writing 14 days before the bid date. Requests received later than 14 days before the bid date may be considered or rejected at the discretion of the Engineer/Owner.  Once the Contractor submits a complete request for substitution as determined by the engineer, the engineer reserves the right to request the time necessary to evaluate the request for substitution and review it with the Owner.
	J. Identify the product, or the fabrication or installation method to be replaced in each request. Include related Specification Section and Drawing numbers. Provide complete documentation showing compliance with the requirements for substitutions, and the following information, as appropriate:

	1.10 SUBMITTAL PROCEDURES
	A. Provide Submittals in accordance with the requirements of Division 01 and as indicated in the following.
	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.  Transmit each submittal sufficiently in advance of performance of related construction activities to avoid delay.
	C. Processing:  Allow sufficient review time so that installation will not be delayed as a result of the time required to process submittals, including time for resubmittals.
	D. Submittal Preparation:  Place a permanent label or title block on each submittal for identification.  Indicate the name of the entity that prepared each submittal on the label or title block.  Submittals shall be arranged in order of specification sections.
	E. Submittal Transmittal:  Package each submittal appropriately for transmittal and handling.  Transmit each submittal from Contractor to Engineer using a transmittal form.  Submittals received from sources other than the Contractor will be returned without action.  On the transmittal, record relevant information and requests for data.  On the form, or separate sheet, record deviations from Contract Document requirements, including minor variations and limitations.  Include Contractor's certification that information complies with Contract Document requirements.
	F. Except for submittals for record, information or similar purposes, the Engineer will review each submittal, mark to indicate action taken, and return promptly.  Compliance with specified characteristics is the Contractor's responsibility.
	G. Action Stamp:  The Engineer will stamp each submittal with a uniform, self-explanatory action stamp.  The stamp will be appropriately marked, to indicate the action taken.

	1.11 SHOP DRAWINGS
	A. Submit neatly prepared information, drawn to accurate scale.  Highlight, encircle, or otherwise indicate deviations from the Contract Documents.  Do not reproduce Contract Documents or copy standard information as the basis of Shop Drawings.  Standard information prepared without specific reference to the Project is not considered Shop Drawings.
	B. The Contractor shall submit for review detailed shop drawings of all equipment and material specified in each section and coordinated sprinkler layouts.  No material or equipment may be delivered to the job site or installed until the Contractor has received shop drawings for the particular material or equipment which have been properly reviewed.  Shop drawings shall be submitted within 60 days after award of Contract before any material or equipment is purchased.  The Contractor shall submit for review copies of all shop drawings to be incorporated in the Fire Protection Contract.  Refer to Division 01 for the quantity of copies required for submission.  Where quantities are not specified, provide seven (7) copies for review.
	C. Provide shop drawings for all devices specified under equipment specifications for all systems.  Shop drawings shall include manufacturers’ names, catalog numbers, cuts, diagrams, dimensions, identification of products and materials included, compliance with specified standards, notation of coordination requirements, notation of dimensions established by field measurement and other such descriptive data as may be required to identify and accept the equipment.  A complete list in each category (example: all fixtures), of all shop drawings, performance cuts, material lists, etc., shall be submitted to the Engineer at one time.  No consideration will be given to a partial shop drawing submittal.
	D. When a submittal could involve more than one trade, e.g., valves, piping, etc., the submitted shall be separated by traded involved, ie. HVAC, plumbing, electrical, etc.
	E. Where multiple quantities or types of equipment are being submitted, provide a cover sheet (with a list of contents) on the submittal identifying the equipment or material being submitted.
	F. The Contractor shall furnish all necessary templates, patterns, etc., for installation work and for the purpose of making adjoining work conform; furnish setting plans and shop details to other trades as required.
	G. “No Exception Taken” rendered on shop drawings shall not be considered as a guarantee of measurements or building conditions.  Where drawings are reviewed, review does not mean that drawings have been checked in detail; said approval does not in any way relieve the Contractor from his responsibility or necessity of furnishing material or performing work as required by the Contract Drawings and Specifications.  Verify available space prior to submitting shop drawings.  Review of shop drawings shall not apply to quantity of material.
	H. After shop drawings have been reviewed, with no exceptions taken, no further changes will be allowed without the written consent of the Engineer.
	I. Shop drawing submittal sheets which may show items that are not being furnished shall have those items crossed off to clearly indicate which items will be furnished.
	J. Bidders shall not rely on any verbal clarification of the Drawings and/or Specifications.  Any questions shall be referred to the Engineer in writing at least five (5) working days prior to Bidding to allow for issuance of an Addendum.
	K. Do not use Shop Drawings without an appropriate final stamp indicating action taken in connection with construction.

	1.12 COORDINATION DRAWINGS
	A. Prepare coordination drawings drawn in the latest AutoCAD or Revit version in accordance with Division 01 to a minimum scale of 1/4"=1'-0" detailing major elements, components, and systems of fire protection equipment and materials in relationship with other systems, installations, and building components.  Indicate locations where space is limited for installation and access and where sequencing and coordination of installations are of importance to the efficient flow of the Work, including (but not necessarily limited to) the following:
	B. Indicate scheduling, sequencing, movement, and positioning of large equipment into the building during construction.
	C. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings and their relationship to other penetrations and installations.
	D. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and inlets, light fixtures, communication systems components, sprinklers, and other ceiling-mounted items.
	E. The Contractor and each subcontractor shall sign and date each coordination drawing prior to submission.
	F. Work shall not be performed until coordination drawings have been approved by the architect and engineer.
	G. Electronic copies of the MEP floor plans are available to use as a basis for preparing coordination drawings and can be provided by the Engineer.  The cost for these floor plans is a lump sum fee of $ 1,000.00.  If the Contractor elects to obtain the Engineers electronic files an Electronic Drawing File Release Form must be submitted with payment.  This form must be signed by the Contractor, Owner, and Architect.  Upon receipt of a signed copy of the Electronic Drawing File Release Form, and payment, the Engineer will provide copies of the electronic files for the Contractor’s use.  A copy of the Electronic Drawing File Release Form is appended to the end of this specification section

	1.13 COORDINATION WITH OTHER DIVISIONS
	A. All work shall be carried out in conjunction with other trades and full cooperation shall be given in order that all work may proceed with a minimum of delay and interference.  Particular emphasis is placed on timely installation of major apparatus and furnishing other Contractors, especially the Contractor or Construction Manager, with information as to openings, chases, sleeves, bases, inserts, equipment locations, panels, etc., re�quired by other trades.
	B. The Contractors are required to examine all of the Project Drawings and mutually arrange work so as to avoid interference with the work of other trades.  In general, ductwork, HVAC piping, sprinkler piping and drainage lines take precedence over water, gas and electrical conduits.  The Engineer shall make final decisions regarding the arrangement of work which cannot be agreed upon by the Contractors.
	C. Where the work of the Contractor will be installed in close proximity to or will interfere with work of other trades, the Contractors will cooperate in working out space conditions to make a satisfactory adjustment.
	D. If the work under a Section is installed before coordinating with other Divisions or Sections or so as to cause interference with work of other Sections, the necessary changes to correct the condition shall be made by the Contractor causing the interference without extra charge to the Owner.

	1.14 WORKMANSHIP
	A. Service Support:  The equipment items shall be supported by service organizations which are reasonably convenient to the equipment installation in order to render satisfactory service to the equipment on a regular and emergency basis during the warranty period of the contract.
	B. Modification of References:  In each of the publications referred to herein, consider the advisory provisions to be mandatory, as though the word, "shall" had been substituted for "should" wherever it appears.
	C. The Contractor shall furnish the services of an experienced superintendent who shall be constantly in charge of the installation of the work together with all skilled workmen, fitters, metal workers, welders, helpers and laborers required to unload, transfer, erect, connect, adjust, start, operate and test each system.
	D. Unless otherwise specifically indicated on the Drawings or Specifications, all equipment and materials shall be installed with the acceptance of the Engineer and in accordance with the recommendations of the manufacturer.  This includes the performance of such tests as the manufacturer recommends.
	E. All labor for installation of Fire Protection systems shall be performed by experienced, skilled tradesmen under the supervision of a licensed journeyman foreman.  All work shall be of a quality consistent with good trade practice and shall be installed in a neat, workmanlike manner.  The Engineer reserves the right to reject any work which, in his opinion, has been installed in a substandard, dangerous or unserviceable manner.  The Contractor shall replace said work in a satisfactory manner at no extra cost to the Owner.

	1.15 SHUTDOWNS
	A. When installation of a new system requires the temporary shutdown of an existing operating system, the connection of the new system shall be performed at such time as designated by the Owner.
	B. The Engineer and the Owner shall be notified in writing of the estimated duration of the shutdown period at least ten (10) days in advance of the date the work is to be performed.
	C. Work shall be arranged for continuous performance whenever possible.  The Contractor shall provide all necessary labor, including overtime if required, to assure that existing operating services will be shut down only during the time actually required to make necessary connections.

	1.16 TEMPORARY UTILITIES
	A. General:  Provide new materials and equipment; if acceptable to the Engineer, undamaged previously used materials in serviceable condition may be used.  Provide materials suitable for the use intended.
	B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  Operate in a safe and efficient manner.  Take necessary fire prevention measures.  Do not overload facilities, or permit them to interfere with progress.  Do not allow hazardous dangerous or unsanitary conditions, or public nuisances to develop or persist on the site.
	C. First Aid Supplies:  Comply with governing regulations.
	D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers for temporary offices and similar spaces.  In other locations provide hand-carried, portable, UL-rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of NFPA recommended classes for the exposures.
	E. Utilities:  Engage the appropriate local utility company to install temporary service or connect to existing service.  Where the company provides only part of the service, provide the remainder with matching, compatible materials and equipment; comply with the company's recommendations.
	F. Water Service:  Install water service and distribution piping of sizes and pressures adequate for construction until permanent water service is in use.
	G. Environmental Protection:  Provide protection, operate temporary facilities and conduct construction in ways and by methods that comply with environmental regulations, and minimize the possibility that air, waterways and subsoil might be contaminated or polluted, or that other undesirable effects might result.  Avoid use of tools and equipment which produce harmful noise.  Restrict use of noise making tools and equipment to hours that will minimize complaints from persons or firms near the site.
	H. Termination and Removal:  Unless the Engineer requires that it be maintained longer, remove each temporary facility when the need has ended, or when replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanent construction that may have been delayed because of interference with the temporary facility.  Repair damaged Work, clean exposed surfaces and replace construction that cannot be satisfactorily repaired.  Materials and facilities that constitute temporary facilities are property of the Contractor. The Owner reserves the right to take possession of Project identification signs.

	1.17 PROJECT PHASING
	A. Work under each Section shall include all necessary temporary connections, equipment, piping, heating, temperature control work, fire stopping, water heaters, labor, and material as necessary to accommodate the phasing of Construction as developed by the General Contractor or Construction Manager and approved by the Owner. All existing systems that pass-thru an area of the building shall remain operational during all phases of construction. No extra compensation shall be granted the Contractor for work required to maintain existing systems operational or to accommodate the construction phasing of the project.

	1.18 PROTECTION OF MATERIALS AND EQUIPMENT
	A. Work under each Section shall include protecting the work and material of all other Sections from damage by work or workmen and shall include making good all damage thus caused.
	B. The Contractor shall be responsible for work and equipment until the facility has been accepted by the Owner.  Protect work against theft, injury or damage and carefully store material and equipment received on site which is not immediately installed.  Close open ends of work with temporary covers or plugs during construction to prevent entry of foreign material.
	C. Work under each Section includes receiving, unloading, uncrating, storing, protecting, setting in place and com�pletely connecting equipment supplied under each Section.  Work under each Section shall also include exercising special care in handling and protecting equipment and fixtures, and shall include the cost of replacing any of the equipment and fixtures which are missing or damaged.
	D. Equipment and material stored on the job site shall be protected from the weather, vehicles, dirt and/or damage by workmen or machinery.  Insure that all electrical or absorbent equipment or material is protected from moisture during storage.

	1.19 ADJUSTING AND TESTING
	A. After all the equipment and accessories to be furnished are in place, they shall be put in final adjustment and subjected to such operating tests so as to assure the Engineer that they are in proper adjustment and in satis�factory, permanent operating condition.
	B. Where requested by the Engineer, a factory-trained service representative shall inspect the installation and assist in the initial startup and adjustment to the equipment.  The period of these services shall be for such time as necessary to secure proper installation and adjustments.  After the equipment is placed in permanent operation, the service representative shall supervise the initial operation of the equipment and instruct personnel responsible for operation and maintenance of the equipment.  The service representative shall notify the Contractor in writing that the equipment was installed according to manufacturer’s recommendations and is operating as intended by the manufacturer.

	1.20 CLEANING
	A. The Contractor shall thoroughly clean and flush all piping and equipment of all foreign substances, oils, burrs, solder, flux, etc., inside and out before being placed in operation.
	B. If any part of a system should be stopped or damaged by any foreign matter after being placed in operation, the system shall be disconnected, cleaned and reconnected wherever necessary to locate and/or remove obstructions.  Any work damaged in the course of removing obstructions shall be repaired or replaced when the system is reconnected at no additional cost to the Owner.
	C. During the course of construction, all pipes shall be capped in an acceptable manner to insure adequate protection against the entrance of foreign matter.
	D. Upon completion of all work under the Contract, the Contractor shall remove from the premises all rubbish, debris and excess materials left over from his work.  Any oil or grease stains on floor areas caused by the Contractor shall be removed and floor areas left clean.
	E. Complete the following cleaning operations before requesting inspection for Certification of Substantial Completion.
	F. Comply with regulations of authorities having jurisdiction and safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner's property.  Do not discharge volatile, harmful or dangerous materials into drainage systems.  Remove and dispose of ALL waste materials, packaging material, skids etc. from the site and dispose of in a lawful manner in accordance with municipal, state and federal regulations.
	G. Where extra materials of value remaining after completion of associated Work have become the Owner's property, arrange for disposition of these materials as directed.

	1.21 OPERATING AND MAINTENANCE
	A. Upon completion of all work and tests, the Contractor shall furnish the necessary skilled labor and helpers for operating his system and equipment for a period specified under each applicable Section of this Division.  During this period, he shall fully instruct the Owner or the Owner’s representative in the operation, adjustment and maintenance of all equipment furnished.  The Contractor shall give at least seven (7) days notice to the Owner and the Engineer in advance of this period.
	B. The Contractor shall include the maintenance schedule for the principal items of equipment furnished under this Division.
	C. The Contractor shall physically demonstrate procedures for all routine maintenance of all equipment furnished under each respective Section to assure accessibility to all devices.
	D. An authorized manufacturer’s representative shall attest in writing that the equipment has been properly installed prior to startup of any major equipment.  The following equipment will require this inspection: pumps; controls, water heaters, compressors, boilers etc.  These letters shall be bound into the operating and maintenance books.
	E. Refer to individual trade Sections for any other particular requirements related to operating instructions.
	F. Demonstration shall be recorded on (2) USB Flash drives and be turned over to the Owner.

	1.22 OPERATING AND MAINTENANCE MANUALS
	A. Prepare operating and maintenance manuals in accordance with the requirements of Division 01 and as follows.  The Contractor shall prepare six (6) copies of a complete maintenance and operating instructions manual, bound in booklet form.  Organize operating and maintenance data into suitable sets of manageable size.  Bind properly indexed data in individual heavy-duty 3-ring vinyl-covered binders, with pocket folders for folded sheet information and designation partitions with identification tabs.  Mark appropriate identification on front and spine of each binder.
	B. Manual shall include the following:
	C. Include in the manual, a tabulated equipment schedule for all equipment.  Schedule shall include pertinent data such as: make, model number, serial number, voltage, normal operating current, belt size, bearing number, etc.  Schedule shall include maintenance to be done and frequency.
	D. Maintenance and instruction manuals shall be submitted to the Owner at the same time as the seven (7) day notice is given prior to the instruction period.

	1.23 ACCEPTANCES
	A. The equipment, materials, workmanship, design and arrangement of all work installed under the Fire Protection Sections shall be subject to the review of the Engineer.
	B. Within 30 days after the awarding of a Contract, the Fire Protection Contractor shall submit to the Engineer, for review, a list of manufacturers of equipment proposed for the work under the Fire Protection Sections.  The intent to use the exact manufacturers and models specified does not relieve the Contractor of the responsibility of submitting such a list.
	C. If extensive or unacceptable delivery time is expected on a particular item of equipment specified, the Contractor shall notify the Owner and Engineer, in writing, within 30 days of award of the Contract.  In such instances, equipment substitutions may be made pending acceptance by the Engineer or the Owner’s representative.
	D. Where any specific material, process or method of construction or manufactured article is specified by refer�ence to the catalog number of a manufacturer, the Specifications are to be used as a guide and are not intended to take precedence over the basic duty and performance specified or noted on the Drawings.  In all cases, the Fire Protection Contractor shall verify the duty specified with the specific characteristics of the equipment offered for review.  Equipment characteristics are to be used as mandatory requirements where the Contractor proposes to use an acceptable equivalent.
	E. If material or equipment is installed before it is reviewed and/or approved, the Contractor shall be liable for its removal and replacement at no extra charge to the Owner if, in the opinion of the Engineer, the material or equipment does not meet the intent of, or standard of quality implied by, the Drawings and Specifications.
	F. Failure on the part of the Engineer to reject shop drawings or to reject work in progress shall not be interpreted as acceptance of work not in conformance with the Drawings and/or Specifications.  Work not in conformance with the Drawings and/or Specifications shall be corrected whenever it is discovered.

	1.24 RECORD DRAWINGS
	A. General:  Do not use record documents for construction purposes; protect from deterioration and loss in a secure, fire-resistive location; provide access to record documents for the Engineer's reference during normal working hours.
	B. Maintain a clean, undamaged set of blue or black line white-prints of Contract Drawings and Shop Drawings.  Mark the set to show the actual installation where the installation varies substantially from the Work as originally shown.  Mark whichever drawing is most capable of showing conditions fully and accurately.  Give particular attention to concealed elements that would be difficult to measure and record at a later date.  Items to be indicated include but are not limited to:
	C. Mark record sets with red erasable pencil; use other colors to distinguish between variations in separate categories of the Work.
	D. Mark new information that is important to the Owner, but was not shown on Contract Drawings or Shop Drawings.
	E. Note related Change Order numbers where applicable.
	F. Organize record drawing sheets into manageable sets, bind with durable paper cover sheets, and print suitable titles, dates and other identification on the cover of each set.
	G. Final record documents shall be prepared in the latest AutoCAD or Revit version and CD Rom of all drawings and a clean set of reproducible paper copies shall be turned over to the Owner at the completion of the work.

	1.25 WARRANTIES AND BONDS
	A. The following general administrative and procedural requirements for warranties and bonds required by the Contract Documents, including manufacturers standard warranties on products and special warranties are to be included:
	B. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product warranties do not relieve the Contractor of the warranty on the Work that incorporates the products, nor does it relieve suppliers, manufacturers, and subcontractors required to countersign special warranties with the Contractor.
	C. Separate Prime Contracts:  Each prime Contractor is responsible for warranties related to its own Contract.

	1.26 WARRANTY REQUIREMENTS
	A. Related Damages and Losses:  When correcting warranted Work that has failed, remove and replace other Work that has been damaged as a result of such failure or that must be removed and replaced to provide access for correction of warranted Work.
	B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated warranty shall be equal to the original warranty with an equitable adjustment for depreciation.
	C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, replace or rebuild the Work to an acceptable condition complying with requirements of Contract Documents.  The Contractor is responsible for the cost of replacing or rebuilding defective Work regardless of whether the Owner has benefited from use of the Work through a portion of its anticipated useful service life.
	D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied warranties, and shall not limit the duties, obligations, right and remedies otherwise available under the law, nor shall warranty periods be interpreted as limitations on time in which the Owner can enforce such other duties, obligations, rights, or remedies.
	E. Rejection of Warranties:  The Owner reserves the right to reject warranties and to limit selections to products with warranties not in conflict with requirements of the Contract Documents.
	F. The Owner reserves the right to refuse to accept Work for the Project where a special warranty, certification, or similar commitment is required on such Work or part of the Work, until evidence is presented that entities required to countersign such commitments are willing to do so.
	G. Submit written warranties to the Engineer prior to the date certified for Substantial Completion.  If the Engineer's Certificate of Substantial Completion designates a commencement date for warranties other than the date of Substantial Completion for the Work, or a designated portion of the Work, submit written warranties upon request of the Engineer.
	H. When a designated portion of the Work is completed and occupied or used by the Owner, by separate agreement with the Contractor during the construction period, submit properly executed warranties to the Engineer within fifteen days of completion of that designated portion of the Work.
	I. When a special warranty is required to be executed by the Contractor, or the Contractor and a subcontractor, supplier or manufacturer, prepare a written document that contains appropriate terms and identification, ready for execution by the required parties.  Submit a draft to the Owner through the Engineer for approval prior to final execution.
	J. Form of Submittal:  At Final Completion compile two copies of each required warranty and bond properly executed by the Contractor, or by the Contractor, subcontractor, supplier, or manufacturer. Organize the warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	K. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl covered loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2" by 11" paper.

	1.27 GUARANTEES
	A. The Contractor shall guarantee all material and workmanship under these Specifications and the Contract for a period of one (1) year from the date of final acceptance by Owner.  During this guarantee period, all defects developing through faulty equipment, materials or workmanship shall be corrected or replaced immediately by this Contractor without expense to the Owner.  Such repairs or replace�ments shall be made to the Engineer's satisfaction.
	B. Contractor shall provide name, address, and phone number of all contractors and subcontractors and associated equipment they provided.

	1.28 PROJECT CLOSE-OUT
	A. Contractor shall submit annual maintenance proposal to the Architect/Engineer for review and approval as part of the close out documents.
	B. Submit specific warranties, workmanship bonds, maintenance agreements, final certifications and similar documents in accordance with Division 01.
	C. Deliver tools, spare parts, extra stock, and similar items.
	D. Complete start-up testing of systems, including measuring and documenting all required startup checklist requirements documented in installation and maintenance instructions by the equipment manufacturer, and instruction of the Owner's operating and maintenance personnel. Discontinue or change over and remove temporary facilities from the site, along with construction tools, mock-ups, and similar elements.
	E. Complete final clean up requirements, including touch-up painting. Touch-up and otherwise repair and restore marred exposed finishes.
	F. Field Observation Procedures:  On receipt of a request for an Engineers Field Observation, the Engineer will advise the Contractor of unfulfilled requirements.  The Engineer will advise the Contractor of construction that must be completed or corrected before the certificate will be issued.



	210401 - General Conditions for Fire Suppression System Demolition
	PART 1 GENERAL
	1.1 RELATED REQUIREMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. This section applies to certain sections of Division 26, "Electrical," and this section applies to all sections of Division 21, "Fire Suppression" of this project specification unless specified otherwise in the individual sections.

	1.2 DESCRIPTION
	A. The General Conditions and Supplementary General Conditions are a part of this Division and are to be considered a part of this Contract.
	B. Where items of the General Conditions and Supplementary General Conditions are repeated in other Sections of the Specifications, it is merely intended to qualify or to call particular attention to them.  It is not intended that any other parts of the General Conditions and Supplementary General Conditions shall be assumed to be omitted if not repeated therein.  This Section applies equally and specifically to all Contractors supplying labor and/or equipment and/or materials as required under each Section of this Division.  Where conflicts exist between the drawings and the specifications or between this section of the specifications and other sections, the more stringent or higher cost option shall apply.

	1.3 INTENT
	A. It is the intent of the specifications and drawings to call for complete demolition of fire suppression systems with exception of items specifically marked as existing to remain.  Drawings are diagrammatic and do not show all pieces and parts to be demolished.  Unless otherwise noted all fire suppression systems in building shall be demolished.
	B. Any work not shown on drawings but mentioned in the specifications, or vice versa, or any incidental accessories necessary to make the work complete and perfect in all respects and ready for operation as determined by good trade practice even if not particularly specified, shall be furnished, delivered and installed under their respective Divisions without any additional expense to the Owner.
	C. Minor details not usually shown or specified but necessary for proper demolition shall be included in the work as though they were hereinafter shown or specified.
	D. Work under each Section shall include giving written notice to the Owner and Engineer of any materials or apparatus believed inadequate or unsuitable; in violation of laws, ordinances, rules or regulations of authorities having jurisdiction; and any necessary items of work omitted.  In the absence of such written notice, it is mutually agreed that work under each Section includes the cost of all required items for the accepted, satisfactory functioning of the entire system without extra compensation.

	1.4 DEFINITIONS
	A. Directed:  Terms such as "directed," "requested," "authorized," "selected," "approved," "required," and "permitted" mean "directed by the Engineer," "requested by the Engineer," and similar phrases.
	B. “Finished” refers to all rooms and areas to be specified to receive architectural treatment as indicated on the drawings.  All rooms and areas not covered, including underground tunnels and areas above ceilings shall be considered not finished, unless otherwise noted.
	C. “Furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, ready to be installed including where appropriate all necessary interim storage and protection.
	D. Indicated:  The term "indicated" refers to graphic representations, notes, or schedules on the Drawings, other paragraphs or schedules in the Specifications, and similar requirements in the Contract Documents.  Where terms such as "shown," "noted," "scheduled," and "specified" are used, it is to help the reader locate the reference; no limitation on location is intended.
	E. “Install” shall mean set in place complete with all mounting facilities and connections as necessary ready for normal use or service.
	F. “Product” shall mean any item of equipment, material, fixture, apparatus, appliance or accessory installed under this Division.
	G. “Provide” shall mean furnish (or supply) and install as necessary.
	H. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, as well as rules, conventions, and agreements within the construction industry that control performance of the Work.
	I. Remove:  The term “remove” means “to disconnect from its present position, remove from the premises and to dispose of in a legal manner.”
	J. “Subcontractor” means specifically the subcontractor working under this Division.  Other Contractors are specifically designated “Plumbing Subcontractor”, “General Contractor” and so on.  Note: Take care to ascertain limits of responsibility for connecting equipment which requires connections by two or more trades.
	K. “Wiring” shall mean cable assembly, raceway, conductors, fittings and any other necessary accessories to make a complete wiring system.

	1.5 DRAWINGS
	A. Drawings are diagrammatic and indicate the general arrangement of systems and work included in the Contract.  Consult the Architectural Drawings and Details for exact location of fixtures and equipment; where same are not definitely located, obtain this information from the Architect.  (Do not scale the drawings)
	B. Where variances occur between the Drawings and Specifications or within either of the Documents, the item or arrangement of better quality, shall be included in the Contract price.  The Owner and Engineer shall decide on the item and the manner in which the work shall be installed.

	1.6 CODES AND STANDARDS
	A. The Following Codes and Standards listed below apply to all fire suppression work.  Wherever Codes and/or Standards are mentioned in these Specifications, the latest applicable edition or revision shall be followed:
	B. The following Standards shall be used where referenced by the following abbreviations:
	C. The Contractor shall include in the work, without extra cost to the Owner, any labor, materials, services, apparatus and Drawings in order to comply with all applicable laws, ordinances, rules and regulations, whether shown on Drawings and/or specified or not.

	1.7 PERMITS AND FEES
	A. The Contractor shall give all necessary notices, obtain all permits; and pay all Government and State sales taxes and fees where applicable, and other costs, including utility connections or extensions in connection with the work, file all necessary Drawings, prepare all documents and obtain all necessary approvals of all Governmental and State departments having jurisdiction, obtain all required certificates of inspection for his work, and deliver a copy to the Owner and Engineer before request for acceptance and final payment for the work.

	1.8 COORDINATION WITH OTHER DIVISIONS
	A. All work shall be carried out in conjunction with other trades and full cooperation shall be given in order that all work may proceed with a minimum of delay and interference.
	B. The Contractors are required to examine all of the Project Drawings and mutually arrange work so as to avoid interference with the work of other trades.  The Engineer shall make final decisions regarding the arrangement of work which cannot be agreed upon by the Contractors.

	1.9 SHUTDOWNS
	A. When demolition requires the temporary shutdown of an existing operating system, the shutdown shall be performed at such time as designated by the Owner.
	B. The Engineer and the Owner shall be notified in writing of the estimated duration of the shutdown period at least ten (10) days in advance of the date the work is to be performed.
	C. Work shall be arranged for continuous performance whenever possible.  The Contractor shall provide all necessary labor, including overtime if required, to assure that existing operating services will be shut down only during the time actually required to make necessary connections.

	1.10 TEMPORARY UTILITIES
	A. General:  Provide new materials and equipment. If acceptable to the Engineer, undamaged previously used materials in serviceable condition may be used.  Provide materials suitable for the use intended.
	B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  Operate in a safe and efficient manner.  Take necessary fire prevention measures.  Do not overload facilities or permit them to interfere with progress.  Do not allow hazardous dangerous or unsanitary conditions, or public nuisances to develop or persist on the site.
	C. First Aid Supplies:  Comply with governing regulations.
	D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers for temporary offices and similar spaces.  In other locations provide hand-carried, portable, UL-rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of NFPA recommended classes for the exposures.
	E. Environmental Protection:  Provide protection, operate temporary facilities and conduct construction in ways and by methods that comply with environmental regulations, and minimize the possibility that air, waterways and subsoil might be contaminated or polluted, or that other undesirable effects might result.  Avoid use of tools and equipment which produce harmful noise.  Restrict use of noise making tools and equipment to hours that will minimize complaints from persons or firms near the site.
	F. Termination and Removal:  Unless the Engineer requires that it be maintained longer, remove each temporary facility when the need has ended, or when replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanent construction that may have been delayed because of interference with the temporary facility.  Repair damaged Work, clean exposed surfaces and replace construction that cannot be satisfactorily repaired.  Materials and facilities that constitute temporary facilities are property of the Contractor. The Owner reserves the right to take possession of Project identification signs.

	1.11 PROJECT PHASING
	A. Work under each Section shall include all necessary temporary connections, equipment, piping, sprinklers, fire alarm equipment and testing, fire stopping, connection of necessary fire suppression system equipment, labor, and material as necessary to accommodate the phasing of Construction as developed by the General Contractor or Construction Manager and approved by the Owner. All existing systems that pass-thru an area of the building or are required to be maintained in a phased fashion during construction shall remain operational during all phases of construction. No extra compensation shall be granted the Contractor for work required to maintain existing systems operational or to accommodate the construction phasing of the project.

	1.12 PROTECTION OF MATERIALS AND EQUIPMENT
	A. Work under each Section shall include protecting the work and material of all other Sections from damage by work or workmen and shall include making good all damage thus caused.
	B. The Contractor shall be responsible for work until the facility has been accepted by the Owner.  Protect work against theft, injury or damage.

	1.13 CLEANING
	A. Upon completion of all work under the Contract, the Contractor shall remove from the premises all rubbish, debris and excess materials left over from his work.  Any oil or grease stains on floor areas caused by the Contractor shall be removed and floor areas left clean.
	B. Comply with regulations of authorities having jurisdiction and safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner's property.  Do not discharge volatile, harmful or dangerous materials into drainage systems.  Remove and dispose of ALL waste materials, packaging material, skids etc. from the site and dispose of in a lawful manner in accordance with municipal, state and federal regulations.
	C. Where extra materials of value remaining after completion of associated Work have become the Owner's property, arrange for disposition of these materials as directed.

	1.14 PROJECT CLOSE-OUT
	A. Field Observation Procedures:  On receipt of a request for an Engineers Field Observation, the Engineer will advise the Contractor of unfulfilled requirements.  The Engineer will advise the Contractor of construction that must be completed or corrected before the certificate will be issued.

	1.15 DEMOLITION
	A. Demolition work shall be performed in a neat and orderly fashion.  After piping, equipment, etc., has been removed, neatly cap remaining piping.
	B. Before submitting his Bid, the Contractor shall visit the site with Architectural and Fire Suppression Plans in hand and shall inspect all existing systems to determine the extent of demolition work involved.  Particular attention is drawn to the removal of existing walls or portions of existing walls.  In those areas, all exposed and concealed piping, equipment, etc., running across or through affected areas shall be removed as required.  Piping shall then be either capped, or, if required for the proper continuing operation of an existing system to remain, piping shall be rerouted around the affected areas and reconnected as required.
	C. In general, it shall be the responsibility of the Contractor to remove demolished equipment, piping, etc., from the site and properly dispose of it.  If the Owner shall so request, however, the Contractor shall turn over demolished equipment, etc., to the Owner for the Owner’s use.
	D. Cut, remove and legally dispose of selected fire suppression system equipment, components, and materials as indicated, including but not limited to removal of fire suppression system piping, sprinklers, and other fire suppression system items made obsolete by the new Work.
	E. Location of existing systems and equipment shown on the drawings is based on the best available information.  The Contractor shall verify dimensions and locations of existing systems and equipment in the field and adjust as necessary.
	F. Certain items of existing equipment and piping may be indicated for removal or relocation.  Items noted for removal shall be disconnected and disposed of by the Contractor or turned over to the Owner if the Owner so requested.  If instructed to dispose of items, the Contractor shall remove the items from the premises and dispose of them in a safe, legal and responsible manner and location.  Items noted for relocation are intended for reuse in another location as designated on the Drawings.  It shall be the responsibility of the Contractor to remove the material from its present location, store the material in a safe place and reinstall the material in its new location.  Questions regarding the suitability of the material or equipment shall be brought to the attention of the Owner and Engineer in writing.
	G. Demolition work shall be performed in accordance with SMACNA IAQ Guidelines for Occupied Buildings Under Construction.

	1.16 SCAFFOLDING, RIGGING, HOISTING
	A. The Contractor shall furnish all scaffolding, rigging, hoisting and services necessary for the demolition of any equipment under this Division.  Remove same from premises when no longer required.

	1.17 TEMPORARY OPENINGS
	A. The Contractor shall ascertain from an examination of the Drawings whether any special temporary openings in the building will be required for the removal of demolished items called for under this Division and shall notify the Owner or the Construction Manager accordingly.  In the event of failure of the Contractor to give sufficient notice in time to arrange for these openings during construction, the Contractor shall assume all costs of providing such openings thereafter.


	PART 2 MATERIALS
	2.1 Not used.

	PART 3 EXECUTION
	3.1 Not used.


	210516 - Expansion Fittings and Loops for Fire Suppression Piping
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. American Society of Mechanical Engineers:
	B. American Welding Society:

	1.3 DESIGN REQUIREMENTS
	A. Provide structural work and equipment required for expansion and contraction of piping. Verify anchors, guides, and expansion joints provide and adequately protect system.
	B. Expansion Compensation Design Criteria:

	1.4 SUBMITTALS
	A. Division 01 – General Requirements: Requirements for submittals.
	B. Shop Drawings: Indicate layout of piping systems, including flexible connectors, expansion joints, expansion compensators, loops, offsets and swing joints. Submit shop drawings sealed by a registered professional engineer.
	C. Product Data:
	D. Design Data: Indicate criteria and show calculations. Submit calculations sealed by a registered professional engineer.
	E. Manufacturer's Installation Instructions: Submit special procedures.
	F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
	G. Welders’ Certificate: Include welders’ certification of compliance with ASME Section IX or AWS D1.1 as applicable.
	H. Manufacturer’s Field Reports: Indicate results of inspection by manufacturer’s representative.

	1.5 CLOSEOUT SUBMITTALS
	A. Division 01 – General Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of flexible pipe connectors, expansion joints, anchors, and guides.
	C. Operation and Maintenance Data: Submit adjustment instructions.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with ASME B31.9 code for installation of piping systems and ASME Section IX for welding materials and procedures.
	B. Perform Work in accordance with the applicable building codes and fire safety codes.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years experience.
	C. Design expansion compensating system under direct supervision of Professional Engineer experienced in design of this Work and licensed in State where the Project is located.

	1.8 PRE-INSTALLATION MEETINGS
	A. Division 01 General Requirements: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Division 01 – General Requirements: Product storage and handling requirements.
	B. Accept expansion joints on site in factory packing with shipping bars and positioning devices intact. Inspect for damage.
	C. Protect equipment from exposure by leaving factory coverings, pipe end protection, and packaging in place until installation.

	1.10 WARRANTY
	A. Division 01 – General Requirements: Product warranties and product bonds.
	B. Furnish five year manufacturer warranty for leak free performance of packed expansion joints.

	1.11 EXTRA MATERIALS
	A. Division 01 – General Requirements: Spare parts and maintenance products.
	B. Supply two 12-ounce containers of packing lubricant and cartridge style grease gun.


	PART 2 PRODUCTS
	2.1 FLEXIBLE PIPE CONNECTORS
	A. Manufacturers:
	B. Steel Piping:

	2.2 U-LOOP AND V-LOOP EXPANSION JOINTS
	A. Manufacturers:
	B. Steel Piping:

	2.3 IN-LINE EXPANSION JOINTS
	A. Manufacturers:
	B. Stainless Steel Bellows Type:

	2.4 ACCESSORIES
	A. Manufacturers:
	B. Pipe Alignment Guides: Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame with four mounting holes, clearance for minimum 1 inch thick insulation, minimum 3 inch travel.
	C. Swivel Joints: Fabricated steel  body, double ball bearing race, field lubricated, with rubber (Buna-N) o-ring seals.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install Work in accordance with ASME B31.9 and NFPA 13.
	B. Install flexible pipe connectors on pipes connected to equipment supported by vibration isolation.  Provide line size flexible connectors.
	C. Install flexible connectors at right angles to displacement. Install one end immediately adjacent to isolated equipment and anchor other end. Install in horizontal plane unless indicated otherwise.
	D. Rigidly anchor pipe to building structure. Provide pipe guides to direct movement only along axis of pipe. Erect piping so strain and weight is not on cast connections or apparatus.
	E. Provide support and anchors for controlling expansion and contraction of piping. Provide loops, pipe offsets, and swing joints, or expansion joints where required.
	F. Provide grooved piping systems with minimum one joint per inch pipe diameter instead of flexible connector supported by vibration isolation. Grooved piping systems need not be anchored.
	G. Provide expansion loops as required.

	3.2 MANUFACTURER'S FIELD SERVICES
	A. Division 01 – General Requirements: Manufacturers’ field services.
	B. Furnish inspection services by flexible pipe manufacturer's representative for final installation and certify installation is in accordance with manufacturer's recommendations and connectors are performing satisfactorily.



	210517 - Sleeves and Sleeve Seals for Fire Suppression Piping
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Pipe sleeves.
	B. Stack sleeves fittings.
	C. Sleeve-seal systems.

	1.2 RELATED REQUIREMENTS
	A. Drawings and general provisions of the contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this section.
	B. Division 07 – Thermal and Moisture Protection.
	C. Division 09 – Finishes.
	D. Division 21 – Fire Suppression

	1.3 REFERENCE STANDARDS
	A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe Insulation (Metal-Mesh Covered) (Industrial Type); 2016.
	B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems.

	1.4 SUBMITTALS
	A. See Division 01 - General Requirements, for submittal procedures.
	B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall penetration seals.  Indicate installation, layout, weights, mounting and support details, and piping connections.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with minimum three years experience.
	B. Installer Qualifications:  Company specializing in performing work of the type specified this section with minimum three years experience.
	C. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have accumulated from the installation and testing of the system.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.
	B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

	1.7 WARRANTY
	A. Correct defective Work within a five year period after Date of Substantial Completion.


	PART 2 PRODUCTS
	2.1 SLEEVES
	A. Materials

	2.2 STACK SLEEVE FITTINGS
	A. Manufacturers
	B. Stack Sleeve Fitting

	2.3 SLEEVE-SEAL SYSTEMS
	A. Manufacturers:
	B. Modular/Mechanical Seal:


	PART 3 EXECUTION
	3.1 GENERAL
	A. Lay out penetration and sleeve openings in advance, to permit provision in work. Coordinate work with architectural and structural work. Set sleeves in forms before concrete is poured.  Provide remedial work where sleeves are omitted or improperly placed. Remedial work includes core drilling (see requirements below) for penetrations if walls are poured, or otherwise constructed, without required sleeves. Provide core drilling (see requirements below) of existing construction. Do not penetrate structural members without Structural Engineer’s/Architect's written approval.
	B. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe, joints, or connected equipment.
	C. Sleeve installation shall meet NFPA�101 requirements, UL rated assemblies requirements, and materials requirements of these specifications.  Submit a list of the UL listed details that the Contractor intends on using on this project in all rated assemblies.
	D. Sleeves that penetrate outside walls, basement slabs, footings and beams shall be waterproof.  Sleeves that penetrate floors shall be waterproof.
	E. Where pipes passing through openings are exposed in finished rooms, finishes of filling materials shall match and be flush with adjoining floor, ceiling, and wall finishes.
	F. Identify unused sleeves and slots for future installation. Fill slots, sleeves and other openings in floors or walls if not used.  Fill spaces in openings after installation of pipe. Fill for floor penetrations shall prevent passage of water, smoke, fire, and fumes.  Fill shall be fire resistant in fire floors and walls, and shall prevent passage of air, smoke and fumes.
	G. Do not support piping risers or conduit on sleeves.
	H. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 for materials.
	I. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements. Verify final equipment locations for roughing-in.
	J. Structural Considerations: Do not penetrate building structural members unless indicated.

	3.2 APPLICATIONS
	A. Use sleeves and sleeve seals for the following piping-penetration applications:

	3.3 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.
	D. Install sleeves for pipes passing through interior partitions.
	E. Sleeves for insulated pipe in non�fire rated construction shall accommodate continuous insulation without compression.
	F. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified Division 07 – Thermal and Moisture Protection

	3.2 STACK-SLEEVE-FITTING INSTALLATION
	A. Install stack-sleeve fittings in new slabs as slabs are constructed.
	B. Install fittings that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation.
	C. Secure flashing between clamping flanges for pipes penetrating floors with membrane waterproofing. Comply with requirements for flashing specified in Division 07 – Thermal and Moisture Protection
	D. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.
	E. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is specified.
	F. Using grout, seal the space around outside of stack-sleeve fittings.
	G. Fire-Barrier Penetrations: Maintain indicated fire rating of floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Division 07 – Thermal and Moisture Protection.

	3.3 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.
	C. Position piping in center of sleeve.
	D. Center piping in penetration, assemble sleeve-seal system components, and install in annular space between piping and sleeve.
	E. Tighten bolts against pressure plates that cause sealing elements to expand and make a watertight seal.
	F. Install in accordance with manufacturer's recommendations.

	3.4 CORE DRILLING
	A. Core drilling shall be avoided in new construction. Set sleeves prior to installation of structure for passage of pipes, conduit and ducts. Where core drilling is unavoidable (e.g. when individual sleeves are not installed or incorrectly located) or required by renovation projects, locate required openings prior to coring and submit locations for review.
	B. Coordinate openings with other Divisions.
	C. Do not disturb existing systems.  Protect areas from damage.
	D. Thoroughly investigate existing conditions in vicinity of required opening prior to coring.

	3.5 CLEANING
	A. Upon completion of work, clean all parts of the installation.
	B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have accumulated from the installation and testing of the system.



	210519 - Meters and Gages for Fire Suppression Piping
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Pressure gages and pressure gage taps.

	1.2 RELATED REQUIREMENTS
	A. Division 01 – General Requirements
	B. Division 21 – Fire Suppression

	1.3 REFERENCE STANDARDS
	A. American Society of Mechanical Engineers
	B. Underwriters' Laboratories

	1.4 SUBMITTALS
	A. See Division 01 – General Requirements, for submittal procedures.
	B. Product Data:  Provide list that indicates use, operating range, total range and location for manufactured components.
	C. Project Record Documents:  Record actual locations of components and instrumentation.
	D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

	1.5 FIELD CONDITIONS
	A. Do not install instrumentation when areas are under construction, except for required rough-in, taps, supports and test plugs.


	PART 2 PRODUCTS
	2.1 PRESSURE GAGES
	A. Manufacturers:
	B. Pressure Gages:  ASME B40.100, UL 393 stainless steel case, phosphor bronze bourdon tube, rotary brass movement, brass socket, with front recalibration adjustment, black scale on white background.  Meets NSF/ANSI Standards 372 and 61

	2.2 PRESSURE GAGE TAPPINGS
	A. Gage Cock:  Tee or lever handle, brass for maximum 150 psi.
	B. Needle Valve:  Brass, 1/4 inch NPT for minimum 150 psi.
	C. Pulsation Damper:  Pressure snubber, brass with 1/4 inch connections.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. A pressure gauge with a connection not smaller than 1∕4 in. shall be installed at the following locations, where indicated on the plans, and in accordance with NFPA 13, NFPA 14, and NFPA 20
	C. Each gauge connection shall be equipped with a shut‐off valve and provisions for draining.
	D. The required pressure gauges shall be approved and shall have a maximum limit not less than twice the normal system working pressure at the point where installed.
	E. Gauges shall be installed to permit removal and shall be located where they will not be subject to freezing.
	F. Provide instruments with scale ranges selected according to service with largest appropriate scale.
	G. Install gages in locations where they are easily read from normal operating level.  Install vertical to 45 degrees off vertical.
	H. Adjust gages to final angle, clean windows and lenses, and calibrate to zero.



	210523 - General Duty Valves for Fire Suppression Piping
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 DEFINITIONS
	A. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
	B. NRS: Nonrising stem.
	C. OS&Y: Outside screw and yoke.
	D. SBR: Styrene-butadiene rubber.

	1.3 REFERENCES
	A. ASME Compliance:
	B. AWWA Compliance
	C. NFPA Compliance:
	D. FM Global
	E. Manufacturers Standardization Society of the Valve and Fittings Industry:
	F. Underwriter’s Laboratory

	1.4 SUBMITTALS
	A. Division 01 – General Requirements: Requirements for submittals.
	B. Product Data: Submit manufacturer’s catalog information for each type of valve.
	C. Manufacturer's Installation Instructions: Submit manufacturer’s installation instructions for each type of valve. Submit hanging and support methods, joining procedures.

	1.5 CLOSEOUT SUBMITTALS
	A. Division 01 - General Requirements: Requirements for submittals.
	B. Project Record Documents: Record actual locations of valves.
	C. Operation and Maintenance Data: Submit operation and maintenance instructions, spare parts lists, exploded assembly views.

	1.6 QUALITY ASSURANCE
	A. All valves shall be UL listed and FM approved for use in water based fire suppression systems.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing work of this section with minimum 3 years experience.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Division 01 - General Requirements: Requirements for transporting, handling, storing, and protecting products.
	B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
	C. Provide temporary protective coating on cast iron and steel valves.
	D. Maintain valve end protection.
	E. Store valves indoors and maintain at higher than ambient dew point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.
	F. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating handles or stems as lifting or rigging points.
	G. Protect flanges and specialties from moisture and dirt.

	1.9 ENVIRONMENTAL REQUIREMENTS
	A. Division 01 – General Requirements: Environmental conditions affecting products on site.
	B. Do not install valves underground when bedding is wet or frozen.

	1.10 WARRANTY
	A. Division 01 – General Requirements: Requirements for warranties.
	B. Furnish standard manufacturer warranty for valves excluding packing.


	PART 2 PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. UL Listed: Valves shall be listed in UL's "Online Certifications Directory" under the headings listed below and shall bear UL mark:
	B. FM Global Approved: Valves shall be listed in its "Approval Guide," under the headings listed below:
	C. Source Limitations for Valves: Obtain valves for each valve type from single manufacturer.
	D. ASME Compliance:
	E. AWWA Compliance: Comply with AWWA C606 for grooved-end connections.
	F. NFPA Compliance: Comply with NFPA 24 for valves.
	G. Valve Pressure Ratings: Not less than the minimum pressure rating indicated or higher as required by system pressures.
	H. Valve Sizes: Same as upstream piping unless otherwise indicated.
	I. Valve Actuator Types:

	2.2 TWO-PIECE BALL VALVES WITH INDICATORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description:

	2.3 IRON BUTTERFLY VALVES WITH INDICATORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description:

	2.4 CHECK VALVES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description:

	2.5 IRON OS&Y GATE VALVES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description:

	2.6 TRIM AND DRAIN VALVES
	A. Angle Valves:
	B. Globe Valves:


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Division 01 – General Requirements: Verification of existing conditions before starting work.
	B. Verify piping system is ready for valve installation.
	C. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	D. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	E. Examine threads on valve and mating pipe for form and cleanliness.
	F. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects and damage.
	G. Do not attempt to repair defective valves; replace with new valves.

	3.2 INSTALLATION
	A. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	B. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	C. Install 1 inch gate or ball valves with cap for drains at main shut-off valves, low points of piping, bases of vertical risers, and at equipment.
	D. Install valves having threaded connections with unions at each piece of equipment arranged to allow easy access, service, maintenance, and equipment removal without system shutdown. Provide separate support where necessary.
	E. Install valves in horizontal piping with stem at or above the pipe center.
	F. Install valves with stems upright or horizontal, not inverted.
	G. Install valves in position to allow full stem movement.
	H. Install valves with clearance for installation of insulation and allowing access.
	I. Provide access where valves and fittings are not accessible. Coordinate size and location of access doors with Division 08 - Openings.
	J. Install valve tags. Comply with requirements in Section 210553 "Identification for Fire-Suppression Piping and Equipment" for valve tags and schedules and signs on surfaces concealing valves; and the NFPA standard applying to the piping system in which valves are installed. Install permanent identification signs indicating the portion of system controlled by each valve.



	210529 - Hangers and Supports for Fire Suppression Piping and Equipment
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. American Society of Mechanical Engineers:
	B. ASTM International:
	C. American Welding Society:
	D. FM Global:
	E. U.S. General Service Administration
	F. Manufacturers Standardization Society of the Valve and Fittings Industry:
	G. National Fire Protection Association
	H. Underwriters Laboratories Inc.:

	1.3 SUBMITTALS
	A. Division 01 - General Requirements: Requirements for submittals
	B. Product Data: Submit manufacturers catalog data including load capacity for all items specified in this section.
	C. Shop Drawings:
	D. Manufacturer's Installation Instructions: Submit special procedures and assembly of components.
	E. As-built Drawings: Submit as-built drawings and calculations indicating final install locations of all hangers and supports.

	1.4 QUALITY ASSURANCE
	A. Perform Work in accordance with AWS D1.1 for welding hanger and support attachments to building structure.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years of experience.
	B. Installer: Company specializing in performing Work of this section with minimum 3 years of experience.

	1.6 PRE-INSTALLATION MEETINGS
	A. Division 01 - General Requirements.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Division 01- General Requirements.
	B. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	C. Protect from weather and construction traffic, dirt, water, chemical, and damage, by storing in original packaging.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.9 WARRANTY
	A. Division 01 - General Requirements.


	PART 2 PRODUCTS
	2.1 SUPPORTS AND ANCHORAGE
	A. Provide pipe and equipment hangers and supports in accordance with the following:
	B. The following engineered support systems shall be designed, stamped, and signed by a registered professional structural engineer licensed in the state where the project is located:

	2.2 SUPPORTS, GENERAL
	A. Manufacturers:
	B. Fabricate support members from welded standard structural shapes, pipe, and plate.  Carry the necessary rollers, hangers, and accessories as required.  Piping less than 4-inch pipe size may be supported from or by prefabricated roll-formed channels as specified in this section with necessary accessories to adequately support piping system.
	C. Supports and Accessories:  Preformed roll-formed channels and accessories with matching compatible accessories as shown, as specified, and as required.
	D. Dissimilar Metal Protection:

	2.3 PIPE ATTACHMENTS
	A. Manufacturers:
	B. Pipe Clamps:
	C. Adjustable Clevis Hangers for Insulated Horizontal Steel Piping:
	D. Adjustable Clevis Hangers – Uninsulated Horizontal Steel Piping:
	E. Adjustable Swivel Ring Hangers
	F. U-bolts
	G. Riser Clamps, Steel Pipe:  3/4-inch to 20-inch, Anvil Fig. 261.

	2.4 STANCHIONS AND SUPPORTS
	A. Manufacturers:
	B. Pipe Saddle Support With U-Bolt
	C. Adjustable Pipe Saddle with U-Bolt Anvil Fig. 265 (Formerly Afcon Fig. 708)
	D. Pipe Stanchion

	2.5 PIPE RACKS
	A. Manufacturers:
	B. Supports and Accessories:  Preformed roll-formed channels and accessories with electrochromate or equal finish and matching compatible accessories as shown, as specified, and as required.
	C. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.

	2.6 INSULATION PROTECTION SHIELDS
	A. Manufacturers:
	B. Select protection shields based on actual outside diameter of pipe plus insulation.  Use protection shields at hanger or roller assemblies on cold water piping and where hangers are installed around insulation.
	C. Size range: ½” to 24” pipe with up to 2” thick insulation.
	D. Material: Galvanized carbon steel.
	E. Approvals: Complies with MSS SP-69 and MSS SP-58.

	2.7 BUILDING ATTACHMENTS
	A. Manufacturers:
	B. Beam Clamps
	C. Wall Supports

	2.8 ACCESSORIES
	A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded as required by application.

	2.9 INSERTS
	A. Manufacturers:
	B. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit threaded hanger rods.
	C. Approvals: UL, ULC Listed and FM Approved.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Division 01 - General Requirements.

	3.2 PREPARATION
	A. Obtain permission from Architect/Engineer before using powder-actuated anchors.
	B. Obtain permission from Architect/Engineer before drilling or cutting structural members.

	3.3 GENERAL
	A. Install in accordance with NFPA 13, NFPA 14, ASME B31.1, ASME B31.5, ASME 31.9, ASTM F708, or MSS SP 58.
	B. Install all support systems as detailed and in accordance with manufacturer’s recommendations.  Provide pipe racks, pipe stands, trapeze hangers, etc., as required and as detailed on the drawings.
	C. Where Fire Suppression Piping and Equipment is required to be protected from earthquakes, refer to Section 21 05 48 Vibration and Seismic Controls for Fire Suppression Piping and Equipment for additional requirements.
	D. Provide adjustable hangers complete with inserts, adjusters, bolts, nuts, swivels, all-thread rods, etc., for all pipes, except where specified otherwise. Use hangers with 1-1/2 inch minimum vertical adjustment.
	E. Size hangers to clear insulation for piping services conveying liquids less than 70ºF.
	F. Support fire protection piping independently of other piping.
	G. Prevent electrolysis in support of copper tubing by use of hangers and supports which are copper plated, or by other recognized industry methods.  Do not use tape for isolation.
	H. Arrange for grouping of parallel runs of horizontal piping to be supported together on trapeze type hangers where possible.  Where piping of various sizes is to be supported together by trapeze hangers, space hangers for smallest pipe size or install intermediate supports for smaller diameter pipe.  Do not use wire or perforated metal to support piping, and do not support piping from other piping.
	I. Except as otherwise indicated for exposed continuous pipe runs, install hangers and supports of same type and style as installed for adjacent similar piping.
	J. Hanger Spacing:
	K. All pipe hangers and supports shall be sized in accordance with the manufacturer’s guidelines to support the piping based on final layout coordinated by the contractor.
	L. Design hangers for pipe movement without disengagement of supported pipe.
	M. Coordination:  Where mechanical piping, tubing, etc., and electrical conduit, wiremold, wireways, etc., follow common routings, coordinate routing.  Allow sufficient clearance to adequately operate, access, and maintain all devices without dismantling racks.
	N. Prime coat exposed steel hangers and supports. Refer to Division 09 – Finishes. Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
	O. Provide clearance in hangers and from structure and other equipment for installation of insulation. Provide supplemental angles, channels and formed steel supports to support piping, equipment, etc. from building’s structure. Piping, equipment, etc. shall not be supported from the roof deck.

	3.4 VERTICAL PIPING
	A. Support risers at each floor of penetration.
	B. Riser clamps shall be directly under fitting or welded to pipe.
	C. Provide structural steel supports at the base of pipe risers.  Size supports to carry all forces exerted by piping system when systems are in operation.
	D. Support riser piping independently of connected horizontal piping.

	3.5 STANCHIONS AND SUPPORTS
	A. Provide housekeeping pads of concrete, minimum 4 inches thick and extending 6 inches beyond supported equipment. Refer to Division 03 – Concrete
	B. Using templates furnished with equipment, install anchor bolts, and accessories for mounting and anchoring equipment.
	C. Construct supports of steel members, formed steel channel or steel pipe and fittings. Brace and fasten with flanges bolted to structure.

	3.6 PIPE RACKS
	A. Provide racks as shown with additional elements to adequately support piping.

	3.7 INSULATED HORIZONTAL PIPING:
	A. Install hangers outside of insulation.
	B. On piping 1 1/2-inch and larger, provide insulation protection shields at each hanger location.
	C. Insulation Protection:

	3.8 BUILDING ATTACHMENTS:
	A. Where possible, support all piping and equipment from structural members, beams, and joists.
	B. Provide structural steel angles, channels, or other members to support piping and equipment where structures do not occur as required for proper support.
	C. Arrange supports to prevent eccentric loading of joists and joist girders.  Locate supports at joist panel points or provide web reinforcing as required.
	D. Provide transverse and longitudinal bracing as required by code to provide a stabilized piping system.  Bracing shall not introduce stresses in the piping system caused by thermal expansion or contraction.
	E. Do not fasten or attach to unfilled steel roof deck structure.
	F. Attach to concrete-filled steel floor deck structure for loads up to 400 pounds.  Loads larger than 400 pounds shall be designed per code.  Submit structural calculations stamped and signed by a registered professional structural engineer licensed in the state of Oregon, showing that the concrete-filled floor deck has sufficient capacity to support the load at the points of anchorage.

	3.9 INSERTS
	A. Install inserts for placement in concrete forms.
	B. Install inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 4 inches and larger.
	D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
	E. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with recessed square steel plate and nut [above] [flush with top of] [recessed into and grouted flush with] slab.

	3.10 FIELD QUALITY CONTROL
	A. Refer to Division 01 - Quality Requirements and Execution and Closeout Requirements.

	3.11 CLEANING
	A. Refer to Division 01 - Execution and Closeout Requirements:

	3.12 PROTECTION OF FINISHED WORK
	A. Refer to Division 01 Execution and Closeout Requirements

	3.13 SCHEDULES


	210548 - Vibration and Seismic Controls for Fire Suppression Piping and Equipment
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. National Fire Protection Association

	1.3 PERFORMANCE REQUIREMENTS
	A. Provide seismic restraints in accordance with the requirements of NFPA 13 and NFPA 20.


	*** OR ***
	B. Projects located in Seismic Design Category B shall be exempt from the requirements of this section. Verify Seismic Design Category with structural engineer.
	1.4 SUBMITTALS
	A. Division 01 - Submittal Procedures: Submittal procedures.
	B. Shop Drawings:
	C. Product Data:
	D. Seismic Certification and Analysis:
	E. Manufacturer's Responsibilities:

	1.5 CLOSEOUT SUBMITTALS
	A. Division 01 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of seismic restraints.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience.
	C. Design application of seismic restraints under direct supervision of Professional Engineer experienced in design of this Work and licensed in the State where the Project is located.

	1.7 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.


	PART 2 PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. All seismic restraints described in this section shall be the product of a single manufacturer
	B. Provide products manufactured by one of the following:

	2.2 SEISMIC CABLE RESTRAINTS
	A. Seismic Cable Restraints shall consist of galvanized steel aircraft cables sized to resist seismic loads with a minimum safety factor of two and arranged to provide all-directional restraint.
	B. Cables must be prestretched to achieve a certified minimum modulus of elasticity.
	C. Cable end connections shall be steel assemblies that swivel to final installation angle and utilize two clamping bolts to provide proper cable engagement.
	D. Cables must not be allowed to bend across sharp edges.
	E. Cable assemblies shall have an Anchorage Preapproval “OPA” Number from OSHPD in the State of California verifying the maximum certified load ratings.
	F. Cable assemblies shall be type SCB at the ceiling and at the clevis bolt, SCBH between the hanger rod nut and the clevis or SCBV if clamped to a beam, all as manufactured by Mason Industries, Inc.

	2.3 SEISMIC SOLID BRACES
	A. Seismic solid braces shall consist of steel angles or channels to resist seismic loads with a minimum safety factor of 2 and arranged to provide all directional restraint.
	B. Seismic solid brace end connectors shall be steel assemblies that swivel to the final installation angle and utilize two through bolts to provide proper attachment.
	C. Seismic solid brace assembly shall have anchorage preapproval “OPA” number from OSHPD in the state of California verifying the maximum certified load ratings.
	D. Solid seismic brace assemblies shall be type SSB, SSBS or SSRF as manufactured by Mason Industries, Inc.

	2.4 SEISMIC ROD CLAMPS
	A. Steel angles, sized to prevent buckling, shall be clamped to pipe or equipment rods utilizing a minimum of three ductile iron clamps at each restraint location when required. Welding of support rods is not acceptable.
	B. Rod clamp assemblies shall have an Anchorage Preapproval “OPA” Number from OSHPD in the State of California.
	C. Rod clamp assemblies shall be type SRC or UC as manufactured by Mason Industries, Inc.

	2.5 CLEVIS CROSS BRACE
	A. Pipe clevis cross bolt braces are required in all restraint locations. They shall be special purpose preformed channels deep enough to be held in place by bolts passing over the cross bolt.
	B. Clevis cross braces shall have an Anchorage Preapproval “OPA” Number from OSHPD in the State of California.
	C. Clevis cross brace shall be type CCB as manufactured by Mason Industries, Inc.

	2.6 STUD WEDGE ANCHORS
	A. Stud wedge anchors shall be manufactured from full diameter wire, not from undersized wire that is “rolled up” to create the thread.
	B. The stud anchor shall also have a safety shoulder which fully supports the wedge ring under load.
	C. The stud anchors shall have an evaluation report number from the I.C.B.O Evaluation Service, Inc. verifying its allowable loads.
	D. Drill-in stud wedge anchors shall be type SAS as manufactured by Mason Industries, Inc.

	2.7 FEMALE WEDGE ANCHORS
	A. Female wedge anchors are preferred in floor locations so isolators or equipment can be slid into place after the anchors are installed.
	B. Anchors shall be manufactured from full diameter wire, and shall have a safety shoulder to fully support the wedge ring under load.
	C. Female wedge anchors shall have an evaluation report number from the I.C.B.O Evaluation Service, Inc. verifying to its allowable loads.
	D. Drill-in female wedge anchors shall be type SAB as manufactured by Mason Industries, Inc.

	2.8 STAINLESS STEEL HOSE
	A. Flexible stainless steel hose shall have stainless steel braid and carbon steel fittings. Sizes 3” (75mm) and larger shall be flanged. Smaller sizes shall have male nipples. Minimum lengths shall be as tabulated:


	Flanged
	B. Hoses shall be installed on the equipment side of the shut-off valves horizontally and parallel to the equipment shafts wherever possible.
	C. Hoses shall be type BSS as manufactured by Mason Industries, Inc.
	2.9 HOUSEKEEPING PAD ANCHORS
	A. Housekeeping pad anchors shall consist of a ductile iron casting that is tapered and hexagonal, smaller at its base than at its top.
	B. The upper portion shall have holes for rebar to pass through.
	C. The anchor shall be continuously threaded from top to bottom for the attachment of soleplates.
	D. Housekeeping pad anchors shall be attached to the structural slab using a stud wedge anchor.
	E. Housekeeping pad anchors shall be type HPA and stud wedge anchor shall be type SAS both as manufactured by Mason Industries, Inc.

	2.10 FLEXIBLE EXPANSION LOOP
	A. All sprinkler pipe passing through or crossing building seismic joints, shall contain a flexible expansion loop, designed for seismic movement.
	B. Flexible loops shall impart no thrust loads to building structure.
	C. Loops shall be located at, or near, the building seismic joint. Seismic bracing shall not pass through building seismic joint and shall not connect or tie together different sides or parts of building structure. Refer to architectural drawings for locations of building seismic joints.
	D. Flexible loops shall be capable of movement in the X, Y, and Z planes.
	E. All flexible loop connections to sprinkler piping shall be installed, inspected, and tested in accordance with current NFPA-13 standards.
	F. Flexible loops shall consist of two flexible sections of hose and braid, two 90 degree elbows, and 180 degree return. Loops shall include a factory supplied, center support nut located at the bottom of the 180 degree return, and a drain/air release plug. Materials of construction and end fitting type shall be consistent with pipe material and equipment/pipe connection fittings.
	G. Alternatively, the flexible loop shall consist of two flexible sections of hose and braid, two 45 degree elbows, and 90 degree return. Loops shall include a factory supplied, center support nut located at the bottom of the 90 degree return, and a drain/air release plug. Materials of construction and end fitting type shall be consistent with pipe material and equipment/pipe connection fittings
	H. Flexible expansion/seismic loops to be Metraloop Fireloop or Metraloop Firevoop as manufactured by The Metraflex Company, Chicago, IL.
	I. Provide seismic breakaway hangers where recommended by the flexible expansion loop manufacturer.  Seismic breakaway hanger shall be by the same manufacturer as the flexible expansion loop.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Division 01 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify equipment and piping is installed before work in this section is started.

	3.2 INSTALLATION
	A. All seismic restraint systems must be installed in strict accordance with the manufacturers written instructions and all certified submittal data.
	B. Installation of seismic restraints must not cause any change of position of equipment or piping resulting in stresses or misalignment.
	C. Bring to the architects/engineers attention any discrepancies between the specifications and the field conditions or changes required due to specific equipment selection, prior to installation. Corrective work necessitated by discrepancies after installation shall be at the responsible contractor’s expense.
	D. Correct, at no additional cost, all installations which are deemed defective in workmanship and materials at the contractor’s expense.
	E. Overstressing of the building structure must not occur because of overhead support of equipment. Contractor must submit loads to the structural engineer of record for approval. Generally bracing may occur from:
	F. Seismic cable restraints shall be installed slightly slack to avoid short circuiting the isolated suspended equipment, piping or conduit.
	G. Seismic cable assemblies are installed taut on non-isolated systems. Seismic solid braces may be used in place of cables on rigidly attached systems only.
	H. At locations where seismic cable restraints or seismic solid braces are located, the support rods must be braced when necessary to accept compressive loads.
	I. At all locations where seismic cable restraints or seismic solid braces are attached to pipe clevis’s, the clevis cross bolt must be reinforced with a preformed heavy gauge channel cross brace.
	J. Drill-in concrete anchors for ceiling and wall installation shall be stud wedge anchors or female wedge anchors for floor mounted equipment.
	K. All fire protection piping shall be braced in accordance with NFPA 13 and 14.



	210553 - Identification for Fire Suppression Piping and Equipment
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Nameplates.
	B. Tags.
	C. Pipe markers.
	D. Underground pipe warning tape
	E. Ceiling grid markers

	1.2 RELATED REQUIREMENTS
	A. Division 09 – Finishes:  Identification painting.
	B. Division 21 – Fire Suppression

	1.3 REFERENCE STANDARDS
	A. American Society of Mechanical Engineers:
	B. American Society for Testing Materials

	1.4 SUBMITTALS
	A. See Division 01 – General Requirements, for submittal procedures.
	B. Product Data:  Provide manufacturer’s catalog literature for each product required.
	C. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.
	D. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location, function, and valve manufacturer's name and model number.
	E. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.
	F. Project Record Documents:  Record actual locations of tagged valves.

	1.5 QUALITY ASSURANCE
	A. Conform to ASME A13.1 for color scheme for identification of piping systems and accessories.


	PART 2 PRODUCTS
	2.1 MANUFACTURERS
	A. Identification products shall be provided by the following manufacturers:
	B. All identification products shall be by a single manufacturer

	2.2 NAMEPLATES
	A. Description:  Laminated three-layer plastic with engraved letters.

	2.3 TAGS
	A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting background color.  Tag size minimum 1-1/2 inch diameter.
	B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth edges.
	C. Valve Tag Chart:  Typewritten letter size list of applied tags and location in anodized aluminum frame.

	2.4 PIPE MARKERS
	A. Comply with ASME A13.1.
	B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe or pipe covering; minimum information indicating flow direction arrow and identification of fluid being conveyed.
	C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing and printed markings.

	2.5 UNDERGROUND PIPE WARNING TAPE
	A. Detectable Underground Warning Tape: Bright colored continuously printed, 2 mil clear film laminated to ½ mil Aluminum Foil Center Core. Suitable for direct burial. Designed for detectability by non-ferrous locator. Minimum widths as follows:
	B. Provide with a continuous printed message similar to “Caution Water Line Buried Below”.

	2.6 CEILING GRID MARKERS
	A. Description: 10 mil self-stick vinyl -7/8” diameter markers. Color coded.
	B. Color code as follows:


	PART 3 EXECUTION
	3.1 PREPARATION
	A. Degrease and clean surfaces to receive adhesive for identification materials.
	B. Prepare surfaces in accordance with Division 09 – Finishes, for stencil painting.

	3.2 INSTALLATION
	A. Install identifying devices after completion of testing and installation of coverings and painting.
	B. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with sufficient adhesive to ensure permanent adhesion.
	C. Install tags using corrosion resistant chain. Number tags consecutively by location.
	D. Install plastic pipe markers in accordance with manufacturer's instructions.
	E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's instructions.
	F. Install detectable underground warning tape 6 to 8 inches below finished grade, directly above buried pipe.

	3.3 APPLICATIONS
	A. Identify pumps, and tanks devices with plastic nameplates. Identify small devices with tags.
	B. Identify control panels and major control components outside panels with plastic nameplates.
	C. Identify valves in main and branch piping with tags.
	D. Identify piping, concealed or exposed, with plastic tape pipe markers.
	E. Identify underground utilities with detectable underground warning tape.
	F. Provide ceiling grid markers to locate valves above T-bar type panel ceilings. Locate in corner of panel closest to equipment.



	210800 - Commissioning of Fire Suppression Systems
	211313 - Wet Pipe Sprinkler Systems
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes wet-pipe sprinkler system, system design, installation, and certification.
	B. Related Sections:

	1.2 REFERENCES
	A. America National Standards Institute
	B. American Society for Testing and Materials
	C. Factory Mutual:
	D. National Fire Protection Association:
	E. National Sanitation Foundation/America National Standards Institute
	F. Plastic Pipe Institute
	G. Underwriters Laboratory:

	1.3 SYSTEM DESCRIPTION
	A. This project is comprised of alterations and renovations to the existing sprinkler system. Field verify existing conditions prior to submitting shop drawings, including but not limited to location of the existing sprinklers, locations and sizes of existing sprinkler piping, and available static pressure, residual pressure, and flow at the base of the riser. Revise sprinkler piping as required to support the new layout of sprinklers, including upsizing of existing piping where required hydraulically.
	B. Provide a wet pipe system hydraulically designed in accordance with NFPA 13 and acceptable the Authority Having Jurisdiction. Perform a flow test to be used for hydraulic calculations; do not use the flow test data on the drawing for the hydraulic calculations. Provide hydraulic calculations. Hydraulic calculations shall include a safety factor of 10%. Combined inside and outside hose stream allowance for hydraulic calculations shall be 250 gpm. Maximum velocity shall be 18 fps.
	C. System to provide coverage for entire building.
	D. Provide system to NFPA Standard occupancy requirements as noted on the drawings.
	E. Contractor shall perform a water flow test to verify available incoming water flow rate and pressure.
	F. Interface system with building fire alarm system.
	G. The sprinkler locations and piping arrangements indicated on the contract documents are diagrammatic. It is the responsibility of the contractor to fully coordinate sprinkler and piping locations with all other trades.
	H. Field verify existing conditions. If it is determined that the existing swing joint assemblies are supplied by ½” tee outlets inform Architect/Engineer for direction on how to proceed with work.
	I. Sprinklers installed in a light hazard classification occupancy shall be a listed quick response type.
	J. Provide fire department connections as indicated on Drawings and in accordance with the requirements of the local fire department.

	1.4 SUBMITTALS
	A. Division 01 – General Requirements: Submittal procedures.
	B. Where the terms “authorities having jurisdiction” is used, within this Specification, it shall include the Insurance Underwriter and all regulatory agencies having vested interest in this project.
	C. Shop Drawings:
	D. Product Data: Provide data on sprinklers, valves, and specialties, including manufacturers catalog information. Submit performance ratings, rough-in details, weights, support requirements, and piping connections.
	E. After successful review by Engineer, submit sprinkler layout shop drawings, product data, and hydraulic calculations to the authority having jurisdiction, the Fire Marshall, and the Owner's insurance underwriter for approval. Submit proof of approval.
	F. Grooved joint couplings and fittings shall be shown on shop drawings and product submittals and shall be identified with the applicable style or series designation.
	G. Manufacturer’s Certificate: Certify that system has been tested and meets or exceeds specified requirements and code requirements.

	1.5 CLOSEOUT SUBMITTALS
	A. Division 01 – General Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of sprinklers and deviations of piping from drawings. Indicate drain and test locations.
	C. Operation and Maintenance Data: Submit components of system, servicing requirements, record drawings, inspection data, replacement part numbers and availability, and location and numbers of service depot.

	1.6 QUALITY ASSURANCE
	A. Workmanship and Qualifications: Materials and equipment shall be installed in accordance with NFPA and applicable local codes and ordinances, by a state licensed sprinkler system Contractor. Equipment shall be installed to conform to the referenced NFPA standards as applicable, and devices used shall be listed and approved by Underwriters laboratories (UL) and Factory Mutual (FM) unless otherwise indicated.
	B. Codes and Standards: Work shall be equal or superior to that required by codes, regulations, ordinances, and laws imposed by the jurisdictional authorities, including those of state codes, the State Fire Marshall, local ordinances and OSHA. Nothing in the Specifications permit violations of such directives, and where conflict occurs, the directive shall govern, except where superior work is specified or indicated.
	C. In addition to complying with the above codes and regulations, comply with the requirements of the following:
	D. Grooved joint couplings, fittings, valves, and specialties shall be the products of a single manufacturer. Grooving tools shall be of the same manufacturer as the grooved components.
	E. Valves: Bear UL and/or FM label or marking. Provide manufacturer’s name and pressure rating marked on valve body.
	F. Items of similar class shall be the products of the same manufacturer. All valves, accessory items, etc., shall be from the same source.
	G. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in this section with minimum three years experience.
	H. Installer: Company specializing in performing work of this Section with minimum five years experience.
	I. Design sprinkler system under direct supervision of a Professional Engineer experienced in design of this Work and licensed in the State where the project is located.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience.

	1.8 PRE-INSTALLATION MEETINGS
	A. Division 01 – General Requirements: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Division 01 - Product Requirements: Product storage and handling requirements.
	B. Deliver and store products in shipping containers, with labeling in place.
	C. Equipment, valves, gages and etc., shall be covered and protected during the execution of the work. All equipment and piping shall be protected from freezing. Labeling to remain in place.
	D. All unloading, hauling, and handling of materials shall be the responsibility of the Sprinkler Contractor.

	1.10 WARRANTY
	A. Division 01 – General Requirements: Product warranties and product bonds.

	1.11 EXTRA MATERIALS
	A. Division 01 – General Requirements: Spare parts and maintenance products.
	B. Furnish extra sprinklers under provisions of the referenced NFPA standards and as indicated below.


	PART 2 PRODUCTS
	2.1 SPRINKLERS
	A. Manufacturers:
	B. Sprinklers shall be in accordance with the schedule indicated on the plans.
	C. Sprinkler bodies shall be die-cast brass, with hex shaped wrench boss integrally cast into the sprinkler body to reduce the risk of damage during installation.
	D. Where sprinklers will be installed in close proximity to heat sources and special locations, as identified in NFPA 13, temperature ratings shall be in accordance with the requirements of NFPA 13
	E. Spare Sprinklers: Furnish spare automatic sprinklers in accordance with the requirements of NFPA 13. Sprinklers shall be in a suitable container and shall be representative of, and in proportion to, the number of each type and temperature rating of the sprinklers installed. Furnish no less than two special sprinkler wrenches, or at least one wrench for each container or sprinkler box, whichever is greater.
	F. In areas where sprinkler heads are subject to physical damage, provide sprinkler guard assembly over head, finish to match sprinkler finish. This shall include but not be limited to the following locations.

	2.2 BURIED PIPING
	A. Ductile Iron Pipe: ANSI/AWWA C151, cement lined.

	2.3 ABOVE GROUND PIPING
	A. Steel Pipe: ASTM A53, ASTM A795 or ASTM A135; Schedule 40 steel. Schedule 10 steel pipe shall be allowed for pipe sizes 1 ¼” diameter and larger when roll grooved mechanical couplings are used.

	2.4 ALARM CHECK VALVES
	A. Manufacturers:
	B. Wet Pipe Alarm Valve:

	2.5 PIPING SPECIALTIES
	A. Manufacturers:
	B. Electric Alarm: Electrically operated red enameled gong with pressure alarm switch, 120 volt with weatherproof back box.
	C. Water Flow Switch: Vane type switch for mounting horizontal or vertical, with two form C contacts; rated 10 amp at 120 volt.
	D. Valve Tamper Supervisory Switch: Two form C contacts; rated 10 amp at 120 volt. UL listed and FM approved. Up to 2” – Potter Model PCVS-1. Over 2" switch shall be Potter Model OSYSU-2.
	E. Pressure Switch: ½ inch male pressure connection to alarm valve riser and actuated by any flow of water in excess of one sprinkler. Maximum pressure rating 175 psi, weather-proof with tamper resistant screws, rated 10 amps at 120 volt.
	F. Pressure Gage: Rated for 300 psi use, 3-1/2” in diameter.

	2.6 FIRE DEPARTMENT CONNECTION
	A. Refer to plans for type of fire department connection. Provide with polished brass identification plate. Confirm with local fire marshal provided fire department connection is desired.
	B. Clapper design shall allow for one or both inlets to be pressurized during operation.
	C. Provide polished polished brass alloy caps and chains for protection of the 2-1/2” inlets.
	D. The fire department connection shall be constructed of cast brass with brass clapper, brass swivel couplings and a brass hinge pin. The fire department connection shall be labeled in raised letters on the body in accordance with NFPA 13.
	E. Fire department connection threads shall match the local fire departments standard.
	F. Drain: 3/4 inch automatic drip, install at low point after check valve, pipe to building exterior.
	G. Provide a 90-degree elbow with drain connection at each fire department connection to allow for drainage in areas exposed to the building exterior to prevent freezing.

	2.7 FIRE PUMP TEST HEADER
	A. Manufacturers:
	B. Cast brass body with back, angle or end inlet as indicated on plans. Size of inlet, and sizes and number of outlets as indicated on plans.
	C. Brass plate lettered “PUMP TEST CONNECTION,”
	D. Brass NRS hose gate valves with loose bonnets, 3” female, NPT inlet x 2-1/2” Male hose thread outlet, with caps and chains.


	PART 3 EXECUTION
	3.1 PREPARATION
	A. Coordinate work of this Section with other affected work.
	B. Prepare piping connections to equipment with grooved joint couplings, flanges, or unions.

	3.2 WATER SUPPLY TREATMENT.
	A. Evaluate water supplies and environmental conditions for the existence of microbes and conditions that contribute to microbiologically influenced corrosion (MIC). Where conditions are found that contribute to MIC, notify the engineer and owner(s) and a plan shall be developed to treat the system using one of the following methods:

	3.3 INSTALLATION
	A. Install equipment in accordance with manufacturer’s instructions.
	B. Install fire protection systems in accordance with the referenced NFPA standards.
	C. Impairments to the existing water supplies shall be minimized. Work shall be complete before making the final connections to the existing water supplies. Notify the owners representative before impairing any fire protection equipment.
	D. Maintain a clean and orderly site during the installation of the sprinkler system. Materials shall not be stored in the halls or other public areas.
	E. Cutting, welding and other hot work shall not be permitted without permission from the building owner. Provide a fire watch for one hour after all welding.
	F. The required tests shall be witnessed by the Fire Marshall, authority having jurisdiction, Owner's insurance underwriter and Architect/Engineer.
	G. Provide the indicated backflow preventer assembly at sprinkler system water source connection. The backflow preventer shall be installed per the manufacturer’s recommendations and in accordance to the requirements of the AHJ and/or the water utility.
	H. Locate fire department connection with sufficient clearance from walls, obstructions, etc., to allow full swing of fire department wrench handle. Coordinate the location of the fire department connection with the local fire officials. Installation shall conform to the local fire officials’ requirements.
	I. Locate alarm bell as indicated on drawings, at the elevation as shown on the Architectural elevations. Where the alarm bell location is not shown on the drawings or on the Architectural elevations, coordinate the location with the Architect.
	J. Center sprinklers in ceiling tile as indicated on drawings.
	K. Sprinkler Bulb protector must remain in place until the sprinkler is completely installed. Remove the bulb protector by hand after installation and before the system is placed in service. Do not use any tools to remove the bulb protector.
	L. Do not install sprinklers that have been dropped, damaged, or show a visible loss of fluid.
	M. Coordinate flow switches, tamper switches, and all other sprinkler devices with the fire alarm system.
	N. Install pipe runs to minimize obstruction to other work.
	O. Install piping in concealed spaces above finished ceilings.
	P. Hydrostatically test entire system.
	Q. Provide inspectors test connection downstream of all waterflow detection devices. The test connection shall be a minimum of 1” diameter and be equipped with a test valve which has an orifice equal to the smallest sprinkler orifice within the system.

	3.4 INSTALLATION – PIPE AND FITTINGS, UNDERGROUND
	A. Install pipe and fittings in accordance with manufacturer’s recommendations.
	B. The depth of cover shall be not less than 30”, except that the depth of cover where piping is below asphalt, concrete, and similar construction shall be minimum 36.
	C. The depth of cover shall be measured from the top of the pipe to finished grade, and due consideration shall always be given to future or final grade and nature of soil.
	D. Pipes shall bear throughout their full length and shall not be supported by the bell ends only or by blocks.
	E. Tees, plugs, caps, bends, reducers, valves, and hydrant branches shall be restrained against movement by using thrust blocks in accordance with the referenced NFPA standards.
	F. On steep grades, mains shall be additionally restrained to prevent slipping.
	G. Pipe shall be restrained at the bottom of a hill and at any turns, lateral or vertical.
	H. Backfilling.
	I. Acceptance requirements

	3.5 INSTALLATION – PIPE AND FITTINGS ABOVE GROUND
	A. Pipe and fitting shall be installed per the manufacture’s installation requirements. Furnish materials necessary to meet these requirements including but not limited to hangers, support, insulation, shields, sleeves and power supplies.
	B. Locate piping in concealed spaces above finished ceilings unless noted otherwise.
	C. Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient.
	D. Install piping to conserve building space, to not interfere with use of space and other work.
	E. Install piping to not interfere with electrical equipment.
	F. Group piping whenever practical at common elevations.
	G. Install pipe sleeve at piping penetrations through partitions, walls, and floors. Seal pipe and sleeve penetrations to maintain fire resistance equivalent to fire separation.
	H. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.
	I. Grooved joint couplings and fittings shall be installed in accordance with the manufacturer’s written installation instructions. Grooved ends shall be clean and free from indentations, projections, and roll marks in the area from pipe end to groove. Gaskets shall be verified as suitable for the intended service prior to installation. Gaskets shall be molded and produced by the coupling manufacturer. The grooved coupling manufacturer’s factory trained representative shall provide on-site training for contractor’s field personnel in the use of grooving tools, application of groove, and installation of grooved joint products. The manufacturer’s representative shall periodically visit the jobsite and review installation. Contractor shall remove and replace any joints deemed improperly installed.
	J. Pitch piping and arrange systems to drain at low points. Use eccentric reducers to maintain top of pipe level. Provide auxiliary drains for the trapped piping sections in accordance with NFPA 13.
	K. Auxiliary Drains.
	L. Prepare pipe, fittings, supports, and accessories for finish painting. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welding. Refer to Division 09.
	M. Do not penetrate building structural members unless indicated.
	N. Where more than one piping system material is specified, install compatible system components and joints. Install flanges, union, and couplings at locations requiring servicing.
	O. Die cut threaded joints with full cut standard taper pipe threads with red lead and linseed oil or other non-toxic joint compound applied to male threads only.
	P. Provide dielectric fittings whenever joining two dissimilar metals.
	Q. Provide surge restrainers on all end of branches and arm overs in excess of 12-inches.
	R. Provide minimum one air vent connection on wet pipe system utilizing metallic piping, in accordance with NFPA 13, at the high point of the system. Where the system includes multiple risers, provide minimum one high point air vent connection for each riser. Where portions of the system or of individual risers are configured such that venting from a single location would not effectively vent the entire system/riser, provide additional air vent connections at the high point of each individual section of piping accordingly.

	3.6 INTERFACE WITH OTHER PRODUCTS
	A. Verify signal devices are installed and connected to fire alarm system.

	3.7 PROTECTION OF INSTALLED CONSTRUCTION
	A. Division 01: Protecting installed construction.
	B. Apply masking tape or paper cover to protect concealed sprinklers, cover plates, and sprinkler escutcheons. Remove after painting. Replace painted sprinklers with new.

	3.8 IDENTIFICATION
	A. Provide and apply signs to control, drain, test and alarm valves to identify their purpose and function.
	B. Provide and permanently attach hydraulic calculations data nameplate at the controlling valve for the sprinkler system. Provide lettering size and style from NFPA’s suggested styles.

	3.9 TESTING
	A. Piping: The complete system shall be subject to a pressure test, and to such other tests as the authorities having jurisdiction may require. The pressure test shall be a hydrostatic pressure of 200 pounds per square inch for a period of two hours. The above ground piping and attached appurtenances shall show no pressure loss or leaks, refer to NFPA Standard 13 Hydrostatic tests. Before applying specified test pressure, all air must be expelled from the system. Testing shall be completed prior to permanent sealing of walls and partitions.
	B. Upon satisfactory completion of all tests, submit three copies of the Standard Contractors Material and Test Certificate to the Owner.

	3.10 CLEANING
	A. Division 01: Final cleaning.
	B. Flush entire piping system of foreign matter.
	C. Below grade piping shall be flushed in accordance with the requirements of NFPA 24.

	3.11 MAINTENANCE
	A. Maintenance shall be in accordance with the Standard for Inspection, Testing and Maintenance of Water Based Extinguishing Systems as defined by NFPA 25.



	213000 - Fire Pumps
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes fire pump package, fire pump, motor, electric jockey pump, controllers and accessories.
	B. Related Sections:

	1.2 REFERENCES
	A. FM Global:
	B. National Electrical Manufacturers Association:
	C. National Fire Protection Association:
	D. Underwriters Laboratories Inc.:

	1.3 SYSTEM DESCRIPTION
	A. Electric motor, vertical, in-line, fire pump with jockey pump. System will include electric controllers and automatic transfer switch.
	B. Piping and equipment arrangements indicated on the contract documents are diagrammatic.  It is the responsibility of the Contractor to fully coordinate piping and equipment locations with all other trades.

	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Where the terms “authority having jurisdiction” is used within this specification, it is intended to include the Insurance Underwriter and all regulatory agencies having vested interest in this project.
	C. Shop Drawings:  Indicate detailed layout, general assembly, components and accessories, dimensions, weights, clearances, and methods of assembly.
	D. Product Data:  Provide manufacturers literature including general assembly, pump curves showing performance characteristics with pump and system, operating point indicated, NPSH curve, controls, wiring diagrams, and service connections.
	E. Manufacturer's Installation Instructions:  Indicate support details, connection requirements, and start-up instructions for fire pump system.
	F. Manufacturer’s Certificate:  Certify that fire pumps meet or exceed specified requirements at specified operating conditions.  Submit summary and results of shop tests performed in accordance with NFPA 20.
	G. Field Reports:  Indicate summary of results of hydrostatic test and field acceptance tests performed in accordance with NFPA 20.
	H. All drawings shall bear the seal of a Professional Engineer licensed in the State of Connecticut.
	I. Hydraulic calculations verifying the required size of the fire pump.

	1.5 CLOSEOUT SUBMITTALS
	A. Division 01 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of components and accessories.
	C. Operation Data:  Include manufacturers instructions, start-up data, trouble-shooting check lists, for pumps, drivers, and controllers.
	D. Maintenance Data:  Include manufacturers literature, cleaning procedures, replacement parts lists, and repair data for pumps, drivers and controllers.
	E. Record actual locations of equipment and deviations of piping from drawings.  Indicate drain and test locations.

	1.6 QUALITY ASSURANCE
	A. Workmanship and Qualifications:  All materials and equipment shall be installed in accordance with NFPA Standard 20 and all applicable local codes and ordinances.  The Sprinkler Contractor shall be state licensed to install sprinkler systems.  The Sprinkler Contractor shall make sure that all work and materials conform to the requirements set forth by this Specification.  Fire protection equipment shall be installed to conform to NFPA Standard 20 as applicable, and devices used shall be listed and approved by Underwriters laboratories (UL) and/or Factory Mutual (FM).
	B. Codes and Standards:  All work shall be equal or superior to that required by codes, regulations, ordinances, and laws imposed by the jurisdictional authorities.  Nothing in the Specifications permit violations of such directives, and where conflict occurs, the directive shall govern, except where superior work is specified or indicated.
	C. In addition to complying with the above codes and regulations, comply with the requirements of the following:
	D. Maintain one copy of document on site.
	E. Installer:  Company specializing in performing work of this Section with minimum five years experience.
	F. Design fire pump and related appurtenances under direct supervision of a Professional Engineer experienced in design of this Work and licensed in the State where the project is located.
	G. All items of similar class shall be the products of the same manufacturer.  All valves, accessory items, etc., shall be from the same source.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience.
	C. Design fire pump system under direct supervision of Professional Engineer experienced in design of this Work and licensed in the State of Connecticut.

	1.8 PRE-INSTALLATION MEETINGS
	A. Division 01 - Administrative Requirements: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Division 01 - Product Requirements: Product storage and handling requirements.
	B. Accept fire pumps and components on site in factory packing. Inspect for damage. Comply with manufacturers rigging and installation instructions.
	C. Store products in shipping containers and maintain in place until installation.  Provide temporary inlet and outlet caps.  Maintain caps in place until installation.
	D. Fire Pump and all equipment, valves, alarms, gages and etc., shall be covered and protected from physical damage including effects of weather, water, and construction debris during the execution of the work.  All equipment shall be protected from freezing.  Labeling to remain in place.
	E. All unloading, hauling, and handling of materials shall be the responsibility of the Sprinkler Contractor.
	F. The Sprinkler Contractor can obtain information on available storage space on site from the Owner when making examination of the site.

	1.10 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.11 WARRANTY
	A. Division 01 - Execution and Closeout Requirements: Product warranties and product bonds.
	B. Furnish two year manufacturer warranty for fire pumps.

	1.12 MAINTENANCE SERVICE
	A. Division 01 - Execution and Closeout Requirements: Maintenance service.
	B. Furnish service and maintenance of fire pump, driver, and controller for two years from Date of Substantial Completion.

	1.13 EXTRA MATERIALS
	A. Division 01 - Execution and Closeout Requirements: Spare parts and maintenance products.
	B. Furnish one set of seals for each pump type and model supplied.


	PART 2 PRODUCTS
	2.1 FIRE PUMPS
	A. Manufacturers:

	2.2 VERTICAL IN-LINE PUMPS
	A. Type: UL 448, single stage, close coupled, vertical in-line, for in-line mounting, for 250 psi maximum working pressure.
	B. Casing: Cast iron, with suction and discharge gage ports, renewable bronze casing wearing rings, seal flush connection, drain plug, flanged suction and discharge.
	C. Impeller: Bronze double suction fully enclosed, balanced and keyed to shaft.
	D. Bearings: Grease lubricated ball bearings, replaceable without opening casing.
	E. Shaft: Alloy steel with replaceable bronze shaft sleeve.
	F. Seal: Packing gland with minimum four rings graphite impregnated packing and bronze lantern rings, 230 degrees F maximum continuous operating temperature.
	G. Motor: Squirrel cage induction type; in open drip proof NEMA MG-1 enclosure, 3500 rpm, maximum. The fire pump shall be capable of delivering not less than 150% of rated capacity at not less than 65% of rated pressure.

	2.3 FIRE PUMP ACCESSORIES
	A. Eccentric suction reducer and OS&Y gate or butterfly valve on suction side of pump.
	B. Concentric increaser and check valve in pump discharge and OS&Y gate or butterfly valve on system side of check valve.
	C. Fire pump bypass fitted with OS&Y gate or butterfly valves and check valve.
	D. Main relief-valve, UL 1478, and waste cone.
	E. Suction pressure gage, 4-1/2 inch diameter dial with snubber, valve cock and lever handle.
	F. Discharge pressure gage mounted on board attached to pump, with snubber, valve cock and lever handle.
	G. Casing 3/4 inch relief valve.
	H. Float operated 3/4 inch automatic air release valve.
	I. Hose valve manifold with two 2-1/2 inch hose gate valves with caps and chains.

	2.4 ELECTRIC FIRE PUMP CONTROLLER
	A. The fire pump controller shall be Autotransformer, or approved equal.
	B. Motor starter shall be reduced voltage type. (soft start, soft stop)
	C. The withstand rating of the fire pump controller shall be 100,000 amps. The fire pump controller shall be house in a NEMA 2 enclosure. The controller shall incorporate the display and printer module PRS99 accessible through a hinged operator door and microprocessor based controller ATS99.
	D. The controller shall be supplied with the following externally mounted components approved to match the NEMA rating of the enclosure.
	E. The controller shall incorporate a Display/Annunciator & Printer module accessible through a hinged operator door.
	F. The Digital display shall have a precision of 2%, be back lighted and show the following:
	G. Annunciator shall be powered by high luminosity LEDS indicating:
	H. The printer shall be accessible without opening the main controller door and allow for:
	I. Cut-in and cut out pressures shall be live settable without opening main controller door.
	J. The Display/Annuciator & Printer module shall also incorporate an Alarm Reset and a Paper feed push button.
	K. The following control components shall be mounted inside the controller:
	L. Power Circuit Components:
	M. Automatic Transfer Switch:

	2.5 PRESSURE BOOSTER (JOCKEY) PUMP
	A. Manufacturers:
	B. Electrically operated vertical type with standard open drip-proof vertical motor.
	C. Control by automatic jockey pump controller with across the line starter to start pump on pressure drop in system. Fire pump starts automatically on further pressure drop or on jockey pump failure.

	2.6 ELECTRICAL CHARACTERISTICS AND COMPONENTS
	A. Refer to fire pump schedule on drawings.
	B. Disconnect Switch: Factory mount in control panel.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer’s instructions.
	B. Install fire pump system in accordance with NFPA 20.
	C. Provide access space around pumps for service.  Provide no less than minimum as recommended by manufacturer.
	D. Install fire suppression piping in accordance with Section 210500.  Decrease from line size with long radius reducing elbows or reducers.  Support piping adjacent to pump such that no weight is carried on pump casings. For base mounted pumps, provide supports under elbows on pump suction and discharge.
	E. Provide drains for bases and seals, piped to and discharging into floor drains.
	F. Install pump on vibration isolators. Refer to Section 210548.
	G. Connect to electrical service. Refer to Section 260503.
	H. Lubricate pumps before start-up.
	I. Check, align, and certify base mounted pumps by qualified millwright prior to start-up.
	J. The fire pump shall be hydrostatically tested to twice the working pressure, but in no case, less than 250 psig.
	K. The fire pump shall be given a complete factory performance test and characteristics curves prepared from the test results shall be furnished.
	L. Provide Fire Pump remote annunciator, locate at main entrance to building or adjacent to fire alarm control panel or as directed by the local authority having jurisdiction.
	M. Provide full size bypass with check valve and OS&Y gate valve on fire pump suction side to fire pump discharge side.

	3.2 FIELD QUALITY CONTROL
	A. Division 01 - Execution and Closeout Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Perform flow test on entire system in accordance with NFPA 20.
	C. Schedule test to be witnessed by Fire Marshall, authority having jurisdiction, Owner's insurance underwriter, Architect/Engineer, Pump Manufacturer Representative.

	3.3 DEMONSTRATION AND TRAINING
	A. Demonstrate automatic operation of system including verification of pressure switch set points.



	220400 - General Conditions for Plumbing Trades
	PART 1 GENERAL
	1.1 GENERAL PROVISIONS – FILED SUB-BID REQUIRED
	A. Work of this Section requires Filed Sub-Bids and is governed by the provisions of the Massachusetts General Laws (MGL), Public Bidding Law Chapter 149, Sections 44A to 44J inclusive; and applicable Section of the MGL, Public Contract Law Chapter 30 as amended.

	1.2 RELATED REQUIREMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. This section applies to certain sections of Division 26, "Electrical," and this section applies to all sections of Division 22, "Plumbing" of this project specification unless specified otherwise in the individual sections.
	C. The Drawings of other trades (Architectural, Food Service, Structural, Landscape, Civil, Mechanical, Fire Protection and Electrical) shall be examined for coordination and familiarity of work with other Contractors. Any duplication or omission of provisions in this project should be brought to the attention of the Owners prior to Bidding.

	1.3 DESCRIPTION
	A. The General Conditions and Supplementary General Conditions are a part of this Division and are to be considered a part of this Contract.
	B. Where items of the General Conditions and Supplementary General Conditions are repeated in other Sections of the Specifications, it is merely intended to qualify or to call particular attention to them.  It is not intended that any other parts of the General Conditions and Supplementary General Conditions shall be assumed to be omitted if not repeated therein.  This Section applies equally and specifically to all Contractors supplying labor and/or equipment and/or materials as required under each Section of this Division.  Where conflicts exist between the drawings and the specifications or between this section of the specifications and other sections, the more stringent or higher cost option shall apply.

	1.4 INTENT
	A. It is the intent of the Specifications and Drawings to call for finished work, tested and ready for operation. Provide all parts necessary for the intended use, fully complete and operational, and installed in professional manner in accordance with the design intent.
	B. Any apparatus, appliance, material or work not shown on drawings but mentioned in the specifications, or vice versa, or any incidental accessories necessary to make the work complete and ready for operation as determined by good trade practice even if not particularly specified, shall be furnished, delivered and installed under their respective Divisions without any additional expense to the Owner.
	C. Minor details not usually shown or specified but necessary for proper installation and operation shall be included in the work as though they were hereinafter shown or specified.
	D. Work under each Section shall include giving written notice to the Owner and Engineer of any materials or apparatus be�lieved inadequate or unsuitable; in violation of laws, ordinances, rules or regulations of authorities having jurisdiction; and any necessary items of work omitted.  In the absence of such written notice, it is mutually agreed that work under each Section includes the cost of all required items for the accepted, satisfactory functioning of the entire system without extra compensation.

	1.5 DEFINITIONS
	A. “Approved equal” also known as “alternative” mean any product which in the opinion of the Engineer is equal in quality, arrangement, appearance, and performance to the product specified.
	B. No Exceptions Taken – reviewed and determined to be in general conformance with contract documents.
	C. Directed:  Terms such as "directed," "requested," "authorized," "selected," "approved," "required," and "permitted" mean "directed by the Engineer," "requested by the Engineer," and similar phrases.
	D. “Finished” refers to all rooms and areas to be specified to receive architectural treatment as indicated on the drawings.  All rooms and areas not covered, including underground tunnels and areas above ceilings shall be considered not finished, unless otherwise noted.
	E. “Furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, ready to be installed including where appropriate all necessary interim storage and protection.
	F. Indicated:  The term "indicated" refers to graphic representations, notes, or schedules on the Drawings, other paragraphs or schedules in the Specifications, and similar requirements in the Contract Documents.  Where terms such as "shown," "noted," "scheduled," and "specified" are used, it is to help the reader locate the reference; no limitation on location is intended.
	G. “Install” shall mean set in place complete with all mounting facilities and connections as necessary ready for normal use or service.
	H. "Lead Free" shall mean not more than .25% in the wetted surface area.
	I. No Exceptions Taken – reviewed and determined to be in general conformance with contract documents.
	J. “Product” shall mean any item of equipment, material, fixture, apparatus, appliance or accessory installed under this Division.
	K. “Provide” shall mean furnish (or supply) and install as necessary.
	L. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, as well as rules, conventions, and agreements within the construction industry that control performance of the Work.
	M. Remove:  The term “remove” means “to disconnect from its present position, remove from the premises and to dispose of in a legal manner.”
	N. Special Warranties:  The term “Special Warranties” are written warranties required by or incorporated in the Contract Documents, either to extend time limits provided by standard warranties or to provide greater rights for the Owner.
	O. Standard Product Warranties: The term “Standard Product Warranties” are preprinted written warranties published by individual manufacturers for particular products and are specifically endorsed by the manufacturer to the Owner.
	P. “Subcontractor” means specifically the subcontractor working under this Division.  Other Contractors are specifically designated “Plumbing Subcontractor”, “General Contractor” and so on.  Note: Take care to ascertain limits of responsibility for connecting equipment which requires connections by two or more trades.
	Q. Substitutions:  Requests for changes in products, materials, equipment, and methods of construction proposed by the Contractor are considered requests for "substitutions."
	R. “Wiring” shall mean cable assembly, raceway, conductors, fittings and any other necessary accessories to make a complete wiring system.

	1.6 CONTRACT DOCUMENTS
	A. The two dimensional drawings govern the construction.  They show the design intent and are part of the Contract Documents.  BIM models are not part of contract documents.  They are developed for convenience only.
	B. Drawings are diagrammatic and indicate the general arrangement of systems and work included in the Contract.  Consult the Architectural Drawings and Details for exact location of fixtures and equipment; where same are not definitely located, obtain this information from the Architect.  (Do not scale the drawings)
	C. Work under each Section shall closely follow Drawings in layout of work; check Drawings of other Divisions to verify spaces in which work will be installed.  Maintain maximum headroom; where space conditions appear inadequate, Owner and Engineer shall be notified before proceeding with installations.
	D. The Owner may, without extra charge, make reasonable modifications in the layout as needed to prevent conflict with work of other trades and/or for proper execution of the work.

	1.7 DISCREPANCIES IN DOCUMENTS
	A. Where variances occur between the Drawings and Specifications or within either of the Documents, the item or arrangement of better quality, shall be included in the Contract price.  The Owner and Engineer shall decide on the item and the manner in which the work shall be installed.
	B. Where Drawings or Specifications conflict or are unclear, submit clarification request in writing before Award of Contract.  Otherwise, Architect's interpretation of Contract Documents shall be final, and no additional compensation shall be permitted due to discrepancies or un-clarities thus resolved.
	C. Where Drawings or Specifications do not coincide with manufacturers' recommendations or with applicable codes and standards, submit clarification request in form of an RFI before installation.  Otherwise, make changes in installed work required for compliance with manufacturer instructions or codes and standards within Contract Price.
	D. Where insufficient information exists in the documents to precisely describe a certain component or subsystem, or the routing of a component or its coordination with other building elements, where notification required by Paragraph (B) above has not been submitted, provide the specific component or subsystem with all parts necessary for the intended use, fully complete and operational, and installed in professional manner either concealed or exposed in accordance with the design intent.
	E. Where discrepancies exist between the mechanical, plumbing, fire protection, and electrical drawings in regards to what trade owns disconnects or starters, the discrepancy shall be brought to the Architect’s attention in accordance with paragraph (B) above.  If the scope is not resolved prior to the Award of Contract, Division 26 shall provide such items.

	1.8 SURVEYS AND MEASUREMENTS
	A. Before submitting the Bid, the Contractors shall visit the site and become thoroughly familiar with all existing conditions under which work will be installed.  This Contract includes all modifications of existing systems required for the installation of new equipment.  This Contract includes all necessary offsets, transitions and modifications required to install all new equipment in existing spaces.  All new and existing equipment and systems shall be fully operational under this Contract before the job is considered complete.  The Contractors shall be held responsible for any assumptions made, any omissions or errors made as a result of their failure to become fully familiar with the existing conditions at the site and the Contract Documents.
	B. The Contractor shall base all measurements, both horizontal and vertical, from established bench marks.  All work shall agree with these established lines and levels.  Verify all measurements at the site and check the correctness of same as related to the work.
	C. Should the Contractor discover any discrepancies between actual measurements and those indicated which prevent following good practice or which interfere with the intent of the Drawings and Specifications, the Engineer will be notified and work will not proceed until instructions from the Engineer are received.

	1.9 CODES AND STANDARDS
	A. Reference Standard Compliance
	B. Wherever Codes and/ or standards are mentioned in these specifications, the latest applicable edition or revision of the local building or life safety code shall be followed.
	C. The following Standards shall be used where referenced by the following abbreviations:
	D. All materials furnished and all work installed shall comply with the rules and recommendations of the NFPA, the requirements of the local utility companies, the recommendations of the fire insurance rating organization having jurisdiction and the requirements of all Governmental departments having jurisdiction.
	E. The Contractor shall include in the work, without extra cost to the Owner, any labor, materials, services, ap�paratus and Drawings in order to comply with all applicable laws, ordinances, rules and regulations, whether shown on Drawings and/or specified or not.

	1.10 PERMITS AND FEES
	A. The Contractor shall give all necessary notices, obtain all permits; and pay all Government and State sales taxes and fees where applicable, and other costs, including utility connections or extensions in connection with the work, file all necessary Drawings, prepare all documents and obtain all necessary approvals of all Governmental and State departments having jurisdiction, obtain all required certificates of inspection for his work, and deliver a copy to the Owner and Engineer before request for acceptance and final payment for the work.

	1.11 EQUIPMENT EQUIVALENTS AND SUBSTITUTIONS
	A. Certain manufacturers of material, apparatus or appliances are indicated in the drawings and specifications for this project.  These items have been used as the basis of design, and as a convenience in fixing the minimum standard of quality, finish and design that is required.  If the Contractors uses an “approved equal” alternative to the basis of design, and if the features of that alternative have an impact on other components of the Project, the Contractor shall include the necessary adjustments in those components, whether for architectural, structural, mechanical, electrical, fire protection, or any other elements, plus any adjustments for difference in performance.
	B. Where no specific make of material, apparatus or appliance is mentioned, any first-class product made by a reputable manufacturer may be submitted for Architect and Engineer review.
	C. Where the Contractor proposes to use an item that is different from the basis of design in the Drawings and specifications, and that will require the redesign of the structure, partitions, foundations, piping, wiring or any other component of the mechanical, electrical, or architectural layout, the Contractor shall provide the necessary redesign of those components.
	D. Where the Contractor proposes to deviate (provide an equivalent or request for substitution) from the basis of design scheduled equipment or materials as hereinafter specified or shown on the drawings, they are required to submit a requested for substitution in writing. The Contractor shall state in their request whether it is a substitution, equivalent or a non-approved equivalent to that specified and the amount of credit or extra cost involved.  A copy of said request shall be included in the Base Bid with manufacturer’s equipment cuts.  The Base Bid shall be based on using the materials and equipment as specified with no exceptions.
	E. If an alternative or substitute item results in a difference in quantity and arrangement of structure, piping, ductwork, valves, pumps, insulation, wiring, conduit, and equipment from that specified or indicated on the Drawings, the Contractor shall furnish and install any such additional equipment required by the system, at no additional cost to the Owner including any costs added to other trades due to the equivalent change from the basis of design detailed in the drawings or included within the specifications.
	F. Equipment, material or devices submitted for review as a “substitution” shall meet the following requirements:

	1.12 SUBMITTAL PROCEDURES
	A. Provide Submittals in accordance with the requirements of Division 01 and as indicated in the following.
	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.  Transmit each submittal sufficiently in advance of performance of related construction activities to avoid delay.
	C. Processing:  Allow sufficient review time so that installation will not be delayed as a result of the time required to process submittals, including time for resubmittals.
	D. Submittal Preparation:  Place a permanent label or title block on each submittal for identification.  Indicate the name of the entity that prepared each submittal on the label or title block.  Submittals shall be arranged in order of specification sections.
	E. Submittal Transmittal:  Package each submittal appropriately for transmittal and handling.  Transmit each submittal from Contractor to Engineer using a transmittal form.  Submittals received from sources other than the Contractor will be returned without action.  On the transmittal, record relevant information and requests for data.  On the form, or separate sheet, record deviations from Contract Document requirements, including minor variations and limitations.  Include Contractor's certification that information complies with Contract Document requirements.
	F. Except for submittals for record, information or similar purposes, the Engineer will review each submittal, mark to indicate action taken, and return promptly.  Compliance with specified characteristics is the Contractor's responsibility.
	G. Action Stamp:  The Engineer will stamp each submittal with a uniform, self-explanatory action stamp.  The stamp will be appropriately marked, to indicate the action taken.

	1.13 SHOP DRAWINGS
	A. Submit neatly prepared information, drawn to accurate scale.  Highlight, encircle, or otherwise indicate deviations from the Contract Documents.  Do not reproduce Contract Documents or copy standard information as the basis of Shop Drawings.  Standard information prepared without specific reference to the Project is not considered Shop Drawings.
	B. The Contractor shall submit for review detailed shop drawings of all equipment and material specified in each section and coordinated plumbing layouts.  No material or equipment may be delivered to the job site or installed until the Contractor has received shop drawings for the particular material or equipment which have been properly reviewed.  Shop drawings shall be submitted within 60 days after award of Contract before any material or equipment is purchased.  The Contractor shall submit for review all shop drawings to be incorporated in the Plumbing Contract.
	C. Provide shop drawings for all devices specified under equipment specifications for all systems.  Shop drawings shall include manufacturers’ names, catalog numbers, cuts, diagrams, dimensions, identification of products and materials included, compliance with specified standards, notation of coordination requirements, notation of dimensions established by field measurement and other such descriptive data as may be required to identify and accept the equipment.  A complete list in each category (example: all fixtures), of all shop drawings, performance cuts, material lists, etc., shall be submitted to the Engineer at one time.  No consideration will be given to a partial shop drawing submittal.
	D. When a submittal could involve more than one trade, e.g., valves, piping, etc., the submitted shall be separated by traded involved, ie. HVAC, plumbing, fire protection, etc.
	E. Where multiple quantities or types of equipment are being submitted, provide a cover sheet (with a list of contents) on the submittal identifying the equipment or material being submitted.
	F. The Contractor shall furnish all necessary templates, patterns, etc., for installation work and for the purpose of making adjoining work conform; furnish setting plans and shop details to other trades as required.
	G. “No Exception Taken” rendered on shop drawings shall not be considered as a guarantee of measurements or building conditions.  Where drawings are reviewed, review does not mean that drawings have been checked in detail; said approval does not in any way relieve the Contractor from his responsibility or necessity of furnishing material or performing work as required by the Contract Drawings and Specifications.  Verify available space prior to submitting shop drawings.  Review of shop drawings shall not apply to quantity of material.
	H. After shop drawings have been reviewed, with no exceptions taken, no further changes will be allowed without the written consent of the Engineer.
	I. Shop drawing submittal sheets which may show items that are not being furnished shall have those items crossed off to clearly indicate which items will be furnished.
	J. Bidders shall not rely on any verbal clarification of the Drawings and/or Specifications.  Any questions shall be referred to the Engineer in writing at least five (5) working days prior to bidding to allow for issuance of an Addendum.
	K. Do not use Shop Drawings without an appropriate final stamp indicating action taken in connection with construction.
	L. All submittals shall be made in electronic PDF format with searchable OCR (Optical Character Recognition) format. This excludes scanned and faxed materials.

	1.14 COORDINATION DRAWINGS AND BIM MODEL
	A. Coordination drawings are required for all fire protection, plumbing, mechanical and electrical trades. The content and procedures described in Division 01 shall be followed, with the additional requirements specifically for the plumbing and electrical trades as described in this Section.  If a BIM model is not used on this project, the below requirements shall be accomplished in CAD.
	B. Prepare coordination drawings in accordance with Division 01 to a minimum scale of 1/4"=1'-0" detailing major elements, components, and systems of mechanical equipment and materials in relationship with other systems, installations, and building components.  Indicate locations where space is limited for installation and access and where sequencing and coordination of installations are of importance to the efficient flow of the Work, including (but not necessarily limited to) the following:
	C. Indicate scheduling, sequencing, movement, and positioning of large equipment into the building during construction.
	D. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings and their relationship to other penetrations and installations.
	E. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and inlets, light fixtures, communication systems components, sprinklers, and other ceiling-mounted items.
	F. The Contractor and each subcontractor shall sign and date each coordination drawing prior to submission.
	G. Work shall not be performed until coordination drawings have been approved by the architect and engineer.
	H. Electronic copies of the MEP floor plans and/or BIM model are available to use as a basis for preparing coordination drawings and can be provided by the Engineer.  If the Contractor elects to obtain the Engineers electronic files an Electronic Drawing File Release Form must be submitted.  This form must be signed by the Contractor, Owner, and Architect.  Upon receipt of a signed copy of the Electronic Drawing File Release Form, the Engineer will provide copies of the electronic files for the Contractor’s use.  A copy of the Electronic Drawing File Release Form is appended to the end of this specification section
	I. Review by Engineer of coordination drawings is limited to confirming that requirements for coordination and preparation of plans have been complied with by the Contractor and shall not diminish responsibility under this Contract for final coordination of installation and maintenance clearances of all systems and equipment with Architectural, Structural, Mechanical, Electrical and other related work.

	1.15 COORDINATION WITH OTHER DIVISIONS
	A. All work shall be carried out in conjunction with other trades and full cooperation shall be given in order that all work may proceed with a minimum of delay and interference.  Particular emphasis is placed on timely installation of major apparatus and furnishing other Contractors, especially the Contractor or Construction Manager, with information as to openings, chases, sleeves, bases, inserts, equipment locations, panels, etc., re�quired by other trades.
	B. The Contractors are required to examine all of the Project Drawings and mutually arrange work so as to avoid interference with the work of other trades.  In general, ductwork, HVAC piping, sprinkler piping and drainage lines take precedence over water, gas and electrical conduits.  The Engineer shall make final decisions regarding the arrangement of work which cannot be agreed upon by the Contractors.
	C. Where the work of the Contractor will be installed in close proximity to or will interfere with work of other trades, the Contractors will cooperate in working out space conditions to make a satisfactory adjustment.
	D. If the work under a Section is installed before coordinating with other Divisions or Sections or so as to cause interference with work of other Sections, the necessary changes to correct the condition shall be made by the Contractor causing the interference without extra charge to the Owner.
	E. The two dimensional drawings are diagrammatic. They indicate general arrangements of mechanical systems and other work, and are intended to convey sufficient information for skilled contractors and tradespeople to furnish and install complete systems. They are not intended to be absolutely precise; they are not intended to specify or to show every offset, fitting, and component.  The purpose of the drawings is to indicate a systems concept, the main components of the systems, and the approximate geometrical relationships.  Based on the systems concept, the main components, and the approximate geometrical relationships, provide all other components and materials to make the systems fully complete, coordinated with other systems and the structure and space available, and operational. Similarly, the drawings do not show all offsets required for coordination nor do they show the exact routings and locations needed to coordinate with structure and other trades in order to avoid interferences and to meet ceiling heights and other Architectural requirements.  Establish and provide offsets, changes in direction, and exact routings to coordinate all systems. Where conflicts or potential conflicts exist and engineering guidance is desired, submit a “Request for Information” (RFI).
	F. Controls contractor shall coordinate and sequences of operation with all other trades as necessary to provide a complete and functioning system.

	1.16 QUALITY CONTROL
	A. Service Support:  The equipment items shall be supported by service organizations which are reasonably convenient to the equipment installation in order to render satisfactory service to the equipment on a regular and emergency basis during the warranty period of the contract.
	B. Modification of References:  In each of the publications referred to herein, consider the advisory provisions to be mandatory, as though the word, "shall" had been substituted for "should" wherever it appears.
	C. The Contractor shall furnish the services of an experienced superintendent who shall be constantly in charge of the installation of the work together with all skilled tradespeople, fitters, metal workers, welders, helpers and laborers required to unload, transfer, erect, connect, adjust, start, operate and test each system.
	D. Unless otherwise specifically indicated on the Drawings or Specifications, all equipment and materials shall be installed with the acceptance of the Engineer and in accordance with the recommendations of the manufacturer.  This includes the performance of such tests as the manufacturer recommends.
	E. All labor for installation of plumbing systems shall be performed by experienced, skilled tradespeople under the supervision of a licensed journeyman foreman.  All work shall be of a quality consistent with good trade practice and shall be installed in a neat, professional manner. The Engineer reserves the right to reject any work which, in their opinion, has been installed in a substandard, dangerous or unserviceable manner.  The Contractor shall replace said work in a satisfactory manner at no extra cost to the Owner.

	1.17 SHUTDOWNS
	A. When installation of a new system requires the temporary shutdown of an existing operating system, the connection of the new system shall be performed at such time as designated by the Owner.
	B. The Engineer and the Owner shall be notified in writing of the estimated duration of the shutdown period at least ten (10) days in advance of the date the work is to be performed.
	C. Work shall be arranged for continuous performance whenever possible.  The Contractor shall provide all necessary labor, including overtime if required, to assure that existing operating services will be shut down only during the time actually required to make necessary connections.

	1.18 TEMPORARY UTILITIES
	A. General:  Provide new materials and equipment; if acceptable to the Engineer, undamaged previously used materials in serviceable condition may be used.  Provide materials suitable for the use intended.
	B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  Operate in a safe and efficient manner.  Take necessary fire prevention measures.  Do not overload facilities, or permit them to interfere with progress.  Do not allow hazardous dangerous or unsanitary conditions, or public nuisances to develop or persist on the site.
	C. First Aid Supplies:  Comply with governing regulations.
	D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers for temporary offices and similar spaces.  In other locations provide hand-carried, portable, UL-rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of NFPA recommended classes for the exposures.
	E. Utilities:  Engage the appropriate local utility company to install temporary service or connect to existing service.  Where the company provides only part of the service, provide the remainder with matching, compatible materials and equipment; comply with the company's recommendations.
	F. Water Service:  Install water service and distribution piping of sizes and pressures adequate for construction until permanent water service is in use.
	G. Environmental Protection:  Provide protection, operate temporary facilities and conduct construction in ways and by methods that comply with environmental regulations, and minimize the possibility that air, waterways and subsoil might be contaminated or polluted, or that other undesirable effects might result.  Avoid use of tools and equipment which produce harmful noise.  Restrict use of noise making tools and equipment to hours that will minimize complaints from persons or firms near the site.
	H. Termination and Removal:  Unless the Engineer requires that it be maintained longer, remove each temporary facility when the need has ended, or when replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanent construction that may have been delayed because of interference with the temporary facility.  Repair damaged Work, clean exposed surfaces and replace construction that cannot be satisfactorily repaired.  Materials and facilities that constitute temporary facilities are property of the Contractor. The Owner reserves the right to take possession of Project identification signs.

	1.19 EQUIPMENT ACCESS
	A. Appliances, controls devices, valves and accessories that utilize energy shall be accessible for inspection, service, repair and replacement without disabling the function of a fire-resistance-rated assembly or removing permanent construction, other appliances, venting systems or any other piping not connected to the appliance being inspected, serviced, repaired or replaced. A level working space not less than 30 inches deep and 30 inches wide shall be provided in front of the control side to service an appliance.

	1.20 PROJECT PHASING
	A. Work under each Section shall include all necessary temporary connections, equipment, piping, heating, temperature control work, fire stopping, water heaters, labor, and material as necessary to accommodate the phasing of Construction as developed by the General Contractor or Construction Manager and approved by the Owner. All existing systems that pass-thru an area of the building shall remain operational during all phases of construction. No extra compensation shall be granted the Contractor for work required to maintain existing systems operational or to accommodate the construction phasing of the project.

	1.21 PROTECTION OF MATERIALS AND EQUIPMENT
	A. Work under each Section shall include protecting the work and material of all other Sections from damage by work or tradespeople and shall include making good all damage thus caused.
	B. The Contractor shall be responsible for work and equipment until the facility has been accepted by the Owner.  Protect work against theft, injury or damage and carefully store material and equipment received on site which is not immediately installed.  Close open ends of work with temporary covers or plugs during construction to prevent entry of foreign material.
	C. Work under each Section includes receiving, unloading, uncrating, storing, protecting, setting in place and com�pletely connecting equipment supplied under each Section.  Work under each Section shall also include exercising special care in handling and protecting equipment and fixtures, and shall include the cost of replacing any of the equipment and fixtures which are missing or damaged.
	D. Equipment and material stored on the job site shall be protected from the weather, vehicles, dirt and/or damage by tradespeople or machinery.  Insure that all electrical or absorbent equipment or material is protected from moisture during storage.

	1.22 ADJUSTING AND TESTING
	A. After all the equipment and accessories to be furnished are in place, they shall be put in final adjustment and subjected to such operating tests so as to assure the Engineer that they are in proper adjustment and in satis�factory, permanent operating condition.
	B. Where requested by the Engineer, a factory-trained service representative shall inspect the installation and assist in the initial startup and adjustment to the equipment.  The period of these services shall be for such time as necessary to secure proper installation and adjustments.  After the equipment is placed in permanent operation, the service representative shall supervise the initial operation of the equipment and instruct personnel responsible for operation and maintenance of the equipment.  The service representative shall notify the Contractor in writing that the equipment was installed according to manufacturer’s recommendations and is operating as intended by the manufacturer.

	1.23 CLEANING
	A. The Contractor shall thoroughly clean and flush all piping and equipment of all foreign substances, oils, burrs, solder, flux, etc., inside and out before being placed in operation.
	B. If any part of a system should be stopped or damaged by any foreign matter after being placed in operation, the system shall be disconnected, cleaned and reconnected wherever necessary to locate and/or remove obstructions.  Any work damaged in the course of removing obstructions shall be repaired or replaced when the system is reconnected at no additional cost to the Owner.
	C. During the course of construction, all pipes shall be capped in an acceptable manner to insure adequate protection against the entrance of foreign matter.
	D. Upon completion of all work under the Contract, the Contractor shall remove from the premises all rubbish, debris and excess materials left over from his work.  Any oil or grease stains on floor areas caused by the Contractor shall be removed and floor areas left clean.
	E. Complete the following cleaning operations before requesting inspection for Certification of Substantial Completion.
	F. Comply with regulations of authorities having jurisdiction and safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner's property.  Do not discharge volatile, harmful or dangerous materials into drainage systems.  Remove and dispose of ALL waste materials, packaging material, skids etc. from the site and dispose of in a lawful manner in accordance with municipal, state and federal regulations.
	G. Where extra materials of value remaining after completion of associated Work have become the Owner's property, arrange for disposition of these materials as directed.

	1.24 OPERATING AND MAINTENANCE
	A. Upon completion of all work and tests, the Contractor shall furnish the necessary skilled labor and helpers for operating his system and equipment for a period specified under each applicable Section of this Division.  During this period, he shall fully instruct the Owner or the Owner’s representative in the operation, adjustment and maintenance of all equipment furnished.  The Contractor shall give at least seven (7) days’ notice to the Owner and the Engineer in advance of this period.
	B. The Contractor shall include the maintenance schedule for the principal items of equipment furnished under this Division.
	C. The Contractor shall physically demonstrate procedures for all routine maintenance of all equipment furnished under each respective Section to assure accessibility to all devices.
	D. An authorized manufacturer’s representative shall attest in writing that the equipment has been properly installed prior to startup of any major equipment.  The following equipment will require this inspection: pumps; controls, water heaters, compressors, boilers etc.  These letters shall be bound into the operating and maintenance books.
	E. Refer to individual trade Sections for any other particular requirements related to operating instructions.
	F. Demonstration shall be recorded on USB Flash drive and turned over to the Owner. Video recording shall be done in a professional manner with quality video (1080p resolution) and clear audible sound.

	1.25 OPERATING AND MAINTENANCE MANUALS
	A. Prepare operating and maintenance manuals in accordance with the requirements of Division 01 and as follows. The Contractor shall prepare up to six (6) copies of a complete maintenance and operating instructions manual, bound in booklet form.  Organize operating and maintenance data into suitable sets of manageable size.  Bind properly indexed data in individual heavy-duty 3-ring vinyl-covered binders, with pocket folders for folded sheet information and designation partitions with identification tabs.  Mark appropriate identification on front and spine of each binder.
	B. Manual shall include the following:
	C. Include in the manual, a tabulated equipment schedule for all equipment.  Schedule shall include pertinent data such as: make, model number, serial number, voltage, normal operating current, belt size, bearing number, etc.  Schedule shall include maintenance to be done and frequency.
	D. Maintenance and instruction manuals shall be submitted to the Owner at the same time as the seven (7) day notice is given prior to the instruction period.

	1.26 ACCEPTANCES
	A. The equipment, materials, quality, design and arrangement of all work installed under the Plumbing Sections shall be subject to the review of the Engineer.
	B. Within 30 days after the awarding of a Contract, the Plumbing Contractor shall submit to the Engineer, for review, a list of manufacturers of equipment proposed for the work under the Plumbing Sections. The intent to use the exact manufacturers and models specified does not relieve the Contractor of the responsibility of submitting such a list.
	C. If extensive or unacceptable delivery time is expected on a particular item of equipment specified, the Contractor shall notify the Owner and Engineer, in writing, within 30 days of award of the Contract.  In such instances, equipment substitutions may be made pending acceptance by the Engineer or the Owner’s representative.
	D. Where any specific material, process or method of construction or manufactured article is specified by refer�ence to the catalog number of a manufacturer, the Specifications are to be used as a guide and are not intended to take precedence over the basic duty and performance specified or noted on the Drawings.  In all cases, the Plumbing Contractor shall verify the duty specified with the specific characteristics of the equipment offered for review.  Equipment characteristics are to be used as mandatory requirements where the Contractor proposes to use an acceptable equivalent.
	E. If material or equipment is installed before it is reviewed and/or approved, the Contractor shall be liable for its removal and replacement at no extra charge to the Owner if, in the opinion of the Engineer, the material or equipment does not meet the intent of, or standard of quality implied by, the Drawings and Specifications.
	F. Failure on the part of the Engineer to reject shop drawings or to reject work in progress shall not be interpreted as acceptance of work not in conformance with the Drawings and/or Specifications.  Work not in conformance with the Drawings and/or Specifications shall be corrected whenever it is discovered.

	1.27 RECORD DRAWINGS
	A. General: Do not use record documents for construction purposes; protect from deterioration and loss in a secure, fire-resistive location; provide access to record documents for the Engineer's reference during normal working hours.
	B. Maintain a clean, undamaged set of blue or black line white-prints of Contract Drawings and Shop Drawings.  Mark the set to show the actual installation where the installation varies substantially from the Work as originally shown.  Mark whichever drawing is most capable of showing conditions fully and accurately.  Give particular attention to concealed elements that would be difficult to measure and record at a later date.  Items to be indicated include but are not limited to:
	C. Mark record sets with red erasable pencil; use other colors to distinguish between variations in separate categories of the Work.
	D. Mark new information that is important to the Owner, but was not shown on Contract Drawings or Shop Drawings.
	E. Note related Change Order numbers where applicable.
	F. Organize record drawing sheets into manageable sets, bind with durable paper cover sheets, and print suitable titles, dates and other identification on the cover of each set.
	G. Final record documents shall be prepared in the latest electronic version and on USB Flash drive of all drawings and a clean set of reproducible paper copies shall be turned over to the Owner at the completion of the work.

	1.28 WARRANTIES AND BONDS
	A. The following general administrative and procedural requirements for warranties and bonds required by the Contract Documents, including manufacturers’ standard warranties on products and special warranties are to be included:
	B. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product warranties do not relieve the Contractor of the warranty on the Work that incorporates the products, nor does it relieve suppliers, manufacturers, and subcontractors required to countersign special warranties with the Contractor.
	C. Separate Prime Contracts:  Each prime Contractor is responsible for warranties related to its own Contract.

	1.29 WARRANTY REQUIREMENTS
	A. Related Damages and Losses:  When correcting warranted Work that has failed, remove and replace other Work that has been damaged as a result of such failure or that must be removed and replaced to provide access for correction of warranted Work.
	B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated warranty shall be equal to the original warranty with an equitable adjustment for depreciation.
	C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, replace or rebuild the Work to an acceptable condition complying with requirements of Contract Documents.  The Contractor is responsible for the cost of replacing or rebuilding defective Work regardless of whether the Owner has benefited from use of the Work through a portion of its anticipated useful service life.
	D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied warranties, and shall not limit the duties, obligations, right and remedies otherwise available under the law, nor shall warranty periods be interpreted as limitations on time in which the Owner can enforce such other duties, obligations, rights, or remedies.
	E. Rejection of Warranties:  The Owner reserves the right to reject warranties and to limit selections to products with warranties not in conflict with requirements of the Contract Documents.
	F. The Owner reserves the right to refuse to accept Work for the Project where a special warranty, certification, or similar commitment is required on such Work or part of the Work, until evidence is presented that entities required to countersign such commitments are willing to do so.
	G. Submit written warranties to the Engineer prior to the date certified for Substantial Completion.  If the Engineer's Certificate of Substantial Completion designates a commencement date for warranties other than the date of Substantial Completion for the Work, or a designated portion of the Work, submit written warranties upon request of the Engineer.
	H. When a designated portion of the Work is completed and occupied or used by the Owner, by separate agreement with the Contractor during the construction period, submit properly executed warranties to the Engineer within fifteen days of completion of that designated portion of the Work.
	I. When a special warranty is required to be executed by the Contractor, or the Contractor and a subcontractor, supplier or manufacturer, prepare a written document that contains appropriate terms and identification, ready for execution by the required parties.  Submit a draft to the Owner through the Engineer for approval prior to final execution.
	J. Form of Submittal:  At Final Completion compile two copies of each required warranty and bond properly executed by the Contractor, or by the Contractor, subcontractor, supplier, or manufacturer. Organize the warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	K. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl covered loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2" by 11" paper.

	1.30 GUARANTEES
	A. The Contractor shall guarantee all material and installation quality under these Specifications and the Contract for a period of one (1) year from the date of final acceptance by Owner.  During this guarantee period, all defects developing through faulty equipment, materials or installation quality shall be corrected or replaced immediately by this Contractor without expense to the Owner.  Such repairs or replace�ments shall be made to the Engineer's satisfaction.
	B. Contractor shall provide name, address, and phone number of all contractors and subcontractors and associated equipment they provided.

	1.31 PROJECT CLOSE-OUT
	A. Submit specific warranties, quality bonds, maintenance agreements, final certifications and similar documents in accordance with Division 01.
	B. Deliver tools, spare parts, extra stock, and similar items.
	C. Complete start-up testing of systems, including measuring and documenting all required startup checklist requirements documented in installation and maintenance instructions by the equipment manufacturer, and instruction of the Owner's operating and maintenance personnel. Discontinue or change over and remove temporary facilities from the site, along with construction tools, mock-ups, and similar elements.
	D. Complete final clean up requirements, including touch-up painting. Touch-up and otherwise repair and restore marred exposed finishes.
	E. Field Observation Procedures: On receipt of a request for an Engineers Field Observation, the Engineer will advise the Contractor of unfulfilled requirements.  The Engineer will advise the Contractor of construction that must be completed or corrected before the certificate will be issued. Contractor shall submit written response to each corrective item including specific photos prior to final Engineering inspection.



	220410 - General Conditions For Plumbing Demolition
	PART 1 GENERAL
	1.1 RELATED REQUIREMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. This section applies to certain sections of Division 26, "Electrical," and this section applies to all sections of Division 22, "Plumbing" of this project specification unless specified otherwise in the individual sections.

	1.2 DESCRIPTION
	A. The General Conditions and Supplementary General Conditions are a part of this Division and are to be considered a part of this Contract.
	B. Where items of the General Conditions and Supplementary General Conditions are repeated in other Sections of the Specifications, it is merely intended to qualify or to call particular attention to them.  It is not intended that any other parts of the General Conditions and Supplementary General Conditions shall be assumed to be omitted if not repeated therein.  This Section applies equally and specifically to all Contractors supplying labor and/or equipment and/or materials as required under each Section of this Division.  Where conflicts exist between the drawings and the specifications or between this section of the specifications and other sections, the more stringent or higher cost option shall apply.

	1.3 INTENT
	A. It is the intent of specifications and drawings is to provide complete demolition of plumbing systems with exception of items specifically marked as existing to remain.  Drawings are diagrammatic and do not show all pieces and parts to be demolished.  Unless otherwise noted all plumbing systems in building shall be demolished.
	B. Any work not shown on drawings but mentioned in the specifications, or vice versa, or any incidental accessories necessary to make the work complete and perfect in all respects and ready for operation as determined by good trade practice even if not particularly specified, shall be furnished, delivered and installed under their respective Divisions without any additional expense to the Owner.
	C. Minor details not usually shown or specified but necessary for proper demolition shall be included in the work as though they were hereinafter shown or specified.
	D. Work under each Section shall include giving written notice to the Owner and Engineer of any materials or apparatus be�lieved inadequate or unsuitable; in violation of laws, ordinances, rules or regulations of authorities having jurisdiction; and any necessary items of work omitted.  In the absence of such written notice, it is mutually agreed that work under each Section includes the cost of all required items for the accepted, satisfactory functioning of the entire system without extra compensation.

	1.4 DEFINITIONS
	A. Directed:  Terms such as "directed," "requested," "authorized," "selected," "approved," "required," and "permitted" mean "directed by the Engineer," "requested by the Engineer," and similar phrases.
	B. “Finished” refers to all rooms and areas to be specified to receive architectural treatment as indicated on the drawings.  All rooms and areas not covered, including underground tunnels and areas above ceilings shall be considered not finished, unless otherwise noted.
	C. “Furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, ready to be installed including where appropriate all necessary interim storage and protection.
	D. Indicated:  The term "indicated" refers to graphic representations, notes, or schedules on the Drawings, other paragraphs or schedules in the Specifications, and similar requirements in the Contract Documents.  Where terms such as "shown," "noted," "scheduled," and "specified" are used, it is to help the reader locate the reference; no limitation on location is intended.
	E. “Install” shall mean set in place complete with all mounting facilities and connections as necessary ready for normal use or service.
	F. “Product” shall mean any item of equipment, material, fixture, apparatus, appliance or accessory installed under this Division.
	G. “Provide” shall mean furnish (or supply) and install as necessary.
	H. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, as well as rules, conventions, and agreements within the construction industry that control performance of the Work.
	I. Remove:  The term “remove” means “to disconnect from its present position, remove from the premises and to dispose of in a legal manner.”
	J. “Subcontractor” means specifically the subcontractor working under this Division.  Other Contractors are specifically designated “Plumbing Subcontractor”, “General Contractor” and so on.  Note: Take care to ascertain limits of responsibility for connecting equipment which requires connections by two or more trades.
	K. “Wiring” shall mean cable assembly, raceway, conductors, fittings and any other necessary accessories to make a complete wiring system.

	1.5 DRAWINGS
	A. Drawings are diagrammatic and indicate the general arrangement of systems and work included in the Contract.  Consult the Architectural Drawings and Details for exact location of fixtures and equipment; where same are not definitely located, obtain this information from the Architect.  (Do not scale the drawings)
	B. Where variances occur between the Drawings and Specifications or within either of the Documents, the item or arrangement of better quality, shall be included in the Contract price.  The Owner and Engineer shall decide on the item and the manner in which the work shall be installed.

	1.6 CODES AND STANDARDS
	A. The Following Codes and Standards listed below apply to all plumbing work.  Wherever Codes and/or Standards are mentioned in these Specifications, the latest applicable edition or revision shall be followed:
	B. The following Standards shall be used where referenced by the following abbreviations:
	C. The Contractor shall include in the work, without extra cost to the Owner, any labor, materials, services, ap�paratus and Drawings in order to comply with all applicable laws, ordinances, rules and regulations, whether shown on Drawings and/or specified or not.

	1.7 PERMITS AND FEES
	A. The Contractor shall give all necessary notices, obtain all permits; and pay all Government and State sales taxes and fees where applicable, and other costs, including utility connections or extensions in connection with the work, file all necessary Drawings, prepare all documents and obtain all necessary approvals of all Governmental and State departments having jurisdiction, obtain all required certificates of inspection for his work, and deliver a copy to the Owner and Engineer before request for acceptance and final payment for the work.

	1.8 COORDINATION WITH OTHER DIVISIONS
	A. All work shall be carried out in conjunction with other trades and full cooperation shall be given in order that all work may proceed with a minimum of delay and interference.
	B. The Contractors are required to examine all of the Project Drawings and mutually arrange work so as to avoid interference with the work of other trades.  The Engineer shall make final decisions regarding the arrangement of work which cannot be agreed upon by the Contractors.

	1.9 SHUTDOWNS
	A. When demolition requires the temporary shutdown of an existing operating system, the shutdown shall be performed at such time as designated by the Owner.
	B. The Engineer and the Owner shall be notified in writing of the estimated duration of the shutdown period at least ten (10) days in advance of the date the work is to be performed.
	C. Work shall be arranged for continuous performance whenever possible.  The Contractor shall provide all necessary labor, including overtime if required, to assure that existing operating services will be shut down only during the time actually required to make necessary connections.

	1.10 TEMPORARY UTILITIES
	A. General:  Provide new materials and equipment; if acceptable to the Engineer, undamaged previously used materials in serviceable condition may be used.  Provide materials suitable for the use intended.
	B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  Operate in a safe and efficient manner.  Take necessary fire prevention measures.  Do not overload facilities or permit them to interfere with progress.  Do not allow hazardous dangerous or unsanitary conditions, or public nuisances to develop or persist on the site.
	C. First Aid Supplies:  Comply with governing regulations.
	D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers for temporary offices and similar spaces.  In other locations provide hand-carried, portable, UL-rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of NFPA recommended classes for the exposures.
	E. Environmental Protection:  Provide protection, operate temporary facilities and conduct construction in ways and by methods that comply with environmental regulations, and minimize the possibility that air, waterways and subsoil might be contaminated or polluted, or that other undesirable effects might result.  Avoid use of tools and equipment which produce harmful noise.  Restrict use of noise making tools and equipment to hours that will minimize complaints from persons or firms near the site.
	F. Termination and Removal:  Unless the Engineer requires that it be maintained longer, remove each temporary facility when the need has ended, or when replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanent construction that may have been delayed because of interference with the temporary facility.  Repair damaged Work, clean exposed surfaces and replace construction that cannot be satisfactorily repaired.  Materials and facilities that constitute temporary facilities are property of the Contractor. The Owner reserves the right to take possession of Project identification signs.

	1.11 PROJECT PHASING
	A. Work under each Section shall include all necessary temporary connections, equipment, piping, plumbing equipment and testing, fire stopping, connection of necessary plumbing equipment, labor, and material as necessary to accommodate the phasing of Construction as developed by the General Contractor or Construction Manager and approved by the Owner. All existing systems that pass-thru an area of the building or are required to be maintained in a phased fashion during construction shall remain operational during all phases of construction. No extra compensation shall be granted the Contractor for work required to maintain existing systems operational or to accommodate the construction phasing of the project.

	1.12 PROTECTION OF MATERIALS AND EQUIPMENT
	A. Work under each Section shall include protecting the work and material of all other Sections from damage by work or workmen and shall include making good all damage thus caused.
	B. The Contractor shall be responsible for work until the facility has been accepted by the Owner.  Protect work against theft, injury or damage.

	1.13 CLEANING
	A. Upon completion of all work under the Contract, the Contractor shall remove from the premises all rubbish, debris and excess materials left over from his work.  Any oil or grease stains on floor areas caused by the Contractor shall be removed and floor areas left clean.
	B. Comply with regulations of authorities having jurisdiction and safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner's property.  Do not discharge volatile, harmful or dangerous materials into drainage systems.  Remove and dispose of ALL waste materials, packaging material, skids etc. from the site and dispose of in a lawful manner in accordance with municipal, state and federal regulations.
	C. Where extra materials of value remaining after completion of associated Work have become the Owner's property, arrange for disposition of these materials as directed.

	1.14 PROJECT CLOSE-OUT
	A. Field Observation Procedures:  On receipt of a request for an Engineers Field Observation, the Engineer will advise the Contractor of unfulfilled requirements.  The Engineer will advise the Contractor of construction that must be completed or corrected before the certificate will be issued.

	1.15 DEMOLITION
	A. Demolition work shall be performed in a neat and orderly fashion.  After piping, equipment, etc., has been removed, neatly cap remaining piping.
	B. Before submitting his Bid, the Contractor shall visit the site with Architectural and Plumbing Plans in hand and shall inspect all existing systems to determine the extent of demolition work involved.  Particular attention is drawn to the removal of existing walls or portions of existing walls.  In those areas, all exposed and concealed piping, equipment, etc., running across or through affected areas shall be removed as required.  Piping shall then be either capped, or, if required for the proper continuing operation of an existing system to remain, piping and ductwork shall be rerouted around the affected areas and reconnected as required.
	C. In general, it shall be the responsibility of the Contractor to remove demolished equipment, piping, etc., from the site and properly dispose of it.  If the Owner shall so request, however, the Contractor shall turn over demolished equipment, etc., to the Owner for the Owner’s use.
	D. Cut, remove and legally dispose of selected plumbing equipment, components, and materials as indicated, including but not limited to removal of plumbing piping, fixtures, and other plumbing items made obsolete by the new Work.
	E. Buried Sanitary piping shall be demolished in areas where floor slab will be removed as part of demolition package.  In areas where existing floor slab is to remain sanitary drops shall be demolished to 4” below slab, capped and then buried.
	F. Location of existing systems and equipment shown on the drawings is based on the best available information.  The Contractor shall verify dimensions and locations of existing systems and equipment in the field and adjust as necessary.
	G. Certain items of existing equipment and piping may be indicated for removal or relocation.  Items noted for removal shall be disconnected and disposed of by the Contractor or turned over to the Owner if the Owner so requested.  If instructed to dispose of items, the Contractor shall remove the items from the premises and dispose of them in a safe, legal and responsible manner and location.  Items noted for relocation are intended for reuse in another location as designated on the Drawings.  It shall be the responsibility of the Contractor to remove the material from its present location, store the material in a safe place and reinstall the material in its new location.  Questions regarding the suitability of the material or equipment shall be brought to the attention of the Owner and Engineer in writing.
	H. Demolition work shall be performed in accordance with SMACNA IAQ Guidelines for Occupied Buildings Under Construction.

	1.16 SCAFFOLDING, RIGGING, HOISTING
	A. The Contractor shall furnish all scaffolding, rigging, hoisting and services necessary for the demolition of any equipment under this Division.  Remove same from premises when no longer required.

	1.17 TEMPORARY OPENINGS
	A. The Contractor shall ascertain from an examination of the Drawings whether any special temporary openings in the building will be required for the removal of demolished items called for under this Division and shall notify the Owner or the Construction Manager accordingly.  In the event of failure of the Contractor to give sufficient notice in time to arrange for these openings during construction, the Contractor shall assume all costs of providing such openings thereafter.


	PART 2 MATERIALS
	PART 3 EXECUTION

	220516 - Expansion Fittings and Loops for Plumbing Piping
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. American Society of Mechanical Engineers:
	B. American Welding Society:

	1.3 DESIGN REQUIREMENTS
	A. Provide design, details, work and equipment required for expansion and contraction of hot water and hot water return piping systems. Verify anchors, guides, and expansion joints provide and adequately protect system.
	B. Provide structural work and equipment required for expansion and contraction of piping. Verify anchors, guides, and expansion joints provide and adequately protect system.
	C. Expansion Compensation Design Criteria:

	1.4 SUBMITTALS
	A. See Division 01 – General Requirements: Requirements for submittals.
	B. Pipe Expansion Analysis, Design and Certification:
	C. Shop Drawings: Indicate layout of piping systems, including flexible connectors, expansion joints, expansion compensators, loops, offsets and swing joints.
	D. Product Data:
	E. Manufacturer's Installation Instructions: Submit special procedures.
	F. Welders’ Certificate: Include welders’ certification of compliance with ASME Section IX or AWS D1.1 as applicable

	1.5 CLOSEOUT SUBMITTALS
	A. See Division 01 – General Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of flexible pipe connectors, expansion joints, anchors, and guides.
	C. Operation and Maintenance Data: Submit adjustment instructions.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with ASME B31.9 code for installation of piping systems and ASME Section IX for welding materials and procedures.
	B. All pre-manufactured expansion fittings and loops installed on the domestic water system shall meet the requirements of SDWA 1417.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years of experience.
	B. Installer: Company specializing in performing work of this section with minimum three years of experience.
	C. Design expansion compensating system under direct supervision of professional engineer experienced in design of this work and licensed at project location.

	1.8 PRE-INSTALLATION MEETINGS
	A. See Division 01 – General Requirements: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. See Division 01 – General Requirements: Product storage and handling requirements.
	B. Accept expansion joints on site in factory packing with shipping bars and positioning devices intact. Inspect for damage.
	C. Protect equipment from exposure by leaving factory coverings, pipe end protection, and packaging in place until installation.

	1.10 WARRANTY
	A. See Division 01 – General Requirements: Product warranties and product bonds.
	B. Furnish manufacturer’s standard warrantee for all products.

	1.11 EXTRA MATERIALS
	A. See Division 01 – General Requirements: Spare parts and maintenance products.
	B. Supply two 12 ounce containers of packing lubricant and cartridge style grease gun.


	PART 2 PRODUCTS
	2.1 FLEXIBLE PIPE CONNECTORS - STEEL
	A. Manufacturers:
	B. Inner Hose: 304 Stainless Steel
	C. Exterior Sleeve:  Single braided, type 304 stainless steel
	D. Pressure Rating:  125 psi minimum working pressure at 70 degrees F.
	E. Fittings: Materials of construction and end fitting type shall be consistent with pipe material and equipment/ pipe connection fittings.  Copper fittings shall not be attached to stainless steel hose. Where copper fittings are required to connect to stainless steel hose, provide dielectric union or fitting.
	F. Size:  Same size as connected piping.
	G. Maximum offset:  3/4 inch on each side of installed center line.

	2.2 FLEXIBLE PIPE CONNECTORS - COPPER
	A. Manufacturers:
	B. Inner Hose: Bronze.
	C. Exterior Sleeve: Braided bronze.
	D. Pressure Rating:  125 psi minimum working pressure at 70 degrees F.
	E. Fittings: Materials of construction and end fitting type shall be consistent with pipe material and equipment/ pipe connection fittings.
	F. Size:  Same size as connected piping.
	G. Maximum offset: 1/2 inch on each side of installed center line.
	H. NSF 61 and NSF 372 certified for use with potable water

	2.3 EXPANSION JOINTS - STEEL WITH PACKED SLIDING SLEEVE (AXIAL MOVEMENT)
	A. Manufacturers:
	B. Working Pressure and Temperature:  Class 150.
	C. Joint: Sweat or equivalent connection as specified for pipe joints.
	D. Size:  Same size as connected piping.
	E. Application:  Steel piping 2 inches and over.

	2.4 EXPANSION JOINTS - COPPER WITH PACKED SLIDING SLEEVE (AXIAL MOVEMENT)
	A. Manufacturers:
	B. Working Pressure:  125 psi.
	C. Maximum Temperature:  250 degrees F.
	D. Joint:  Flanged.
	E. Size:  Same size as connected piping.
	F. Application:  Copper piping 2 inches and over.

	2.5 EXPANSION LOOPS - HOSE AND BRAID
	A. Manufacturers:
	B. Provide flexible loops with two flexible sections of hose and braid, two 90 degree elbows, and 180 degree return with support bracket and air release or drain plug.
	C. Provide flexible loops capable of movement in the x, y, and z planes.  Flexible loops to impart no thrust loads to the building structure.
	D. Flexible Connectors:  Flanged or as specified in 22 1005 Plumbing Piping, braided type with wetted components of stainless steel, sized to match piping.

	2.6 DWV EXPANSION LOOPS
	A. Manufacturers
	B. Sections of flexible hose shall be oversized with eccentric connections to fittings and be furnished with a liner.
	C. Materials;

	2.7 EXPANSION JOINTS - EXTERNALLY PRESSURIZED EXPANSION JOINTS
	A. Manufacturers:
	B. Construction:  Stainless steel with anti-torque device, limit stops, internal guides.
	C. Maximum Allowable Working Pressure:  150 psig at 700 degrees F.
	D. Maximum Axial Compression:  4 inches.
	E. End Connections:  Flanged or weld end.
	F. Size:  Use pipe sized units.
	G. Application:  Steel piping 2 inches and over.

	2.8 EXPANSION ACCESSORIES
	A. Manufacturers:
	B. Pipe Alignment Guides: Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame with four mounting holes, clearance for insulation, minimum 3 inch travel.
	C. Swivel Joints: Bronze, double ball bearing race, field lubricated, with Buna-N o-ring seals.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install Work in accordance with ASME B31.9
	C. Install flexible pipe connectors on pipes connected to motorized equipment.
	D. Install flexible pipe connectors on pipes connected to equipment supported by vibration isolation. Refer to Section 22 05 48. Provide line size flexible connectors.
	E. Install flexible connectors at right angles to displacement. Install one end immediately adjacent to isolated equipment and anchor other end. Install in horizontal plane unless indicated otherwise.
	F. Rigidly anchor pipe to building structure. Provide pipe guides to direct movement only along axis of pipe. Erect piping so strain and weight is not on cast connections or apparatus.
	G. Provide support and anchors for controlling expansion and contraction of piping. Provide loops, pipe offsets, and swing joints, or expansion joints where required. Refer to Section 22 05 00 for pipe hanger installation requirements.
	H. Provide grooved piping systems with minimum three flexible couplings per flexible connector supported by vibration isolation.
	I. Provide expansion loops where required and as indicated on Drawings.

	3.2 MANUFACTURER'S FIELD SERVICES
	A. See Division 01 – General Requirements: Manufacturers’ field services.



	220517 - Sleeves and Sleeve Seals for Plumbing Piping
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Pipe sleeves.
	B. Stack sleeves fittings.
	C. Sleeve-seal systems.

	1.2 RELATED REQUIREMENTS
	A. Drawings and general provisions of the contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this section.
	B. Division 07 – Thermal and Moisture Protection.
	C. Division 09 – Finishes.
	D. Division 22 – Plumbing.

	1.3 REFERENCE STANDARDS
	A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe Insulation (Metal-Mesh Covered) (Industrial Type); 2016.
	B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems.

	1.4 SUBMITTALS
	A. See Division 01 - General Requirements, for submittal procedures.
	B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall penetration seals.  Indicate installation, layout, weights, mounting and support details, and piping connections.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with minimum three years experience.
	B. Installer Qualifications:  Company specializing in performing work of the type specified this section.
	C. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have accumulated from the installation and testing of the system.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.
	B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

	1.7 WARRANTY
	A. Correct defective Work within a five year period after Date of Substantial Completion.


	PART 2 PRODUCTS
	2.1 SLEEVES
	A. Materials

	2.2 STACK SLEEVE FITTINGS
	A. Manufacturers
	B. Stack Sleeve Fitting

	2.3 SLEEVE-SEAL SYSTEMS
	A. Manufacturers:
	B. Modular/Mechanical Seal:


	PART 3 EXECUTION
	3.1 GENERAL
	A. Lay out penetration and sleeve openings in advance, to permit provision in work. Coordinate work with architectural and structural work. Set sleeves in forms before concrete is poured.  Provide remedial work where sleeves are omitted or improperly placed. Remedial work includes core drilling (see requirements below) for penetrations if walls are poured, or otherwise constructed, without required sleeves. Provide core drilling (see requirements below) of existing construction. Do not penetrate structural members without Structural Engineer’s/Architect's written approval.
	B. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe, joints, or connected equipment.
	C. Sleeve installation shall meet NFPA�101 requirements, UL rated assemblies requirements, and materials requirements of these specifications.  Submit a list of the UL listed details that the Contractor intends on using on this project in all rated assemblies.
	D. Sleeves that penetrate outside walls, basement slabs, footings and beams shall be waterproof.  Sleeves that penetrate floors shall be waterproof.
	E. Where pipes passing through openings are exposed in finished rooms, finishes of filling materials shall match and be flush with adjoining floor, ceiling, and wall finishes.
	F. Identify unused sleeves and slots for future installation. Fill slots, sleeves and other openings in floors or walls if not used.  Fill spaces in openings after installation of pipe. Fill for floor penetrations shall prevent passage of water, smoke, fire, and fumes.  Fill shall be fire resistant in fire floors and walls, and shall prevent passage of air, smoke and fumes.
	G. Do not support piping risers or conduit on sleeves.
	H. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 for materials.
	I. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements. Verify final equipment locations for roughing-in.
	J. Structural Considerations: Do not penetrate building structural members unless indicated.

	3.2 APPLICATIONS
	A. Use sleeves and sleeve seals for the following piping-penetration applications:

	3.3 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.
	D. Install sleeves for pipes passing through interior partitions.
	E. Sleeves for insulated pipe in non�fire rated construction shall accommodate continuous insulation without compression.
	F. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified Division 07 – Thermal and Moisture Protection

	3.2 STACK-SLEEVE-FITTING INSTALLATION
	A. Install stack-sleeve fittings in new slabs as slabs are constructed.
	B. Install fittings that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation.
	C. Secure flashing between clamping flanges for pipes penetrating floors with membrane waterproofing. Comply with requirements for flashing specified in Division 07 – Thermal and Moisture Protection
	D. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.
	E. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is specified.
	F. Using grout, seal the space around outside of stack-sleeve fittings.
	G. Fire-Barrier Penetrations: Maintain indicated fire rating of floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Division 07 – Thermal and Moisture Protection.

	3.3 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.
	C. Position piping in center of sleeve.
	D. Center piping in penetration, assemble sleeve-seal system components, and install in annular space between piping and sleeve.
	E. Tighten bolts against pressure plates that cause sealing elements to expand and make a watertight seal.
	F. Install in accordance with manufacturer's recommendations.

	3.4 CORE DRILLING
	A. Core drilling shall be avoided in new construction. Set sleeves prior to installation of structure for passage of pipes, conduit and ducts. Where core drilling is unavoidable (e.g. when individual sleeves are not installed or incorrectly located) or required by renovation projects, locate required openings prior to coring and submit locations for review.
	B. Coordinate openings with other Divisions.
	C. Do not disturb existing systems.  Protect areas from damage.
	D. Thoroughly investigate existing conditions in vicinity of required opening prior to coring.

	3.5 CLEANING
	A. Upon completion of work, clean all parts of the installation.
	B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have accumulated from the installation and testing of the system.



	220519 - Meters and Gages for Plumbing Piping
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Liquid flow meters.
	B. Pressure gages and pressure gage taps.
	C. Thermometers and thermometer wells.

	1.2 RELATED REQUIREMENTS
	A. Division 01 – General Requirements
	B. Division 22 – Plumbing

	1.3 REFERENCE STANDARDS
	A. American Society of Mechanical Engineers
	B. American Society for Testing and Materials
	C. American Water Works Association
	D. Underwriters' Laboratories

	1.4 SUBMITTALS
	A. See Division 01 – General Requirements, for submittal procedures.
	B. Product Data:  Provide list that indicates use, operating range, total range and location for manufactured components.
	C. Project Record Documents:  Record actual locations of components and instrumentation.
	D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

	1.5 FIELD CONDITIONS
	A. Do not install instrumentation when areas are under construction, except for required rough-in, taps, supports and test plugs.


	PART 2 PRODUCTS
	2.1 ULTRASONIC FLOW WETER (5/8” TO 2”)
	A. Manufacturers:
	B. Meter shall comply with the safe water drinking act and shall be certified to NSF/ANSI Standards 61 as well as AWWA C715
	C. Meter shall be solid state ultrasonic type suitable for potable water applications
	D. Meter Construction:
	E. Operating Conditions:
	F. Endpoint Specifications

	2.2 PRESSURE GAGES
	A. Manufacturers:
	B. Pressure Gages:  ASME B40.100, UL 393 stainless steel case, phosphor bronze bourdon tube, rotary brass movement, brass socket, with front recalibration adjustment, black scale on white background.  Meets NSF/ANSI Standards 372 and 61

	2.3 PRESSURE GAGE TAPPINGS
	A. Gage Cock:  Tee or lever handle, brass for maximum 150 psi (1034 kPa).
	B. Needle Valve:  Brass, 1/4 inch (6 mm) NPT for minimum 150 psi (1034 kPa).
	C. Pulsation Damper:  Pressure snubber, brass with 1/4 inch (6 mm) connections.

	2.4 STEM TYPE THERMOMETERS
	A. Manufacturers:
	B. Thermometers - Fixed Mounting:  Straight or 90 degree angle mounting as required by field conditions
	C. Thermometers - Adjustable Angle: cast aluminum adjustable joint with positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical plane.

	2.5 DIAL THERMOMETERS
	A. Manufacturers:
	B. Thermometers - Fixed Mounting:  Dial type, white with black markings and black pointer, hermetically sealed lens.
	C. Thermometers - Adjustable Angle:  Dial type, white with black markings and black pointer, hermetically sealed lens.
	D. Remote Mounted Thermometers:  Dial type vapor or liquid actuated, white with black markings and black pointer.
	E. Remote Mounted Thermometers:  Dial type vapor or liquid actuated, white with black markings and black pointer.

	2.6 THERMOMETER SUPPORTS
	A. Manufacturers:
	B. Thermometer supports shall be by the same manufacturer as the thermometers
	C. Socket:  Brass separable sockets for thermometer stems with or without extensions as required, and with cap and chain.

	2.7 TEST PLUGS
	A. Manufacturers:
	B. Test Plug:  1/4 inch or 1/2 inch brass fitting and cap for receiving 1/8 inch outside diameter pressure or temperature probe with neoprene core for temperatures up to 200 degrees F.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install meters with isolating valves on inlet and outlet.  Provide full line size, valved bypass for meters. Valve on bypass shall be lockable.
	C. Provide pressure gage on inlet and discharge of each pump.
	D. Provide test plugs before and after strainers.
	E. Install pressure gages with pulsation dampers.  Provide gage cock to isolate each gage.  Extend nipples to allow clearance from insulation.
	F. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller than 2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from insulation.
	G. Provide instruments with scale ranges selected according to service with largest appropriate scale.
	H. Install gages and thermometers in locations where they are easily read from normal operating level.  Install vertical to 45 degrees off vertical.
	I. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to zero.

	3.2 SCHEDULES
	A. Pressure Gages
	B. Stem Type Thermometers



	220523 - General Duty Valves for Plumbing Piping
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. American Society of Sanitary Engineering
	B. Manufacturers Standardization Society of the Valve and Fittings Industry:
	C. American National Standards Institute:
	D. National Sanitation Foundation
	E. Safe Drinking Water Act:

	1.3 SUBMITTALS
	A. Division 01 – General Requirements: Requirements for submittals.
	B. Product Data: Submit manufacturers catalog information with valve data and ratings for each service.
	C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining procedures.
	D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Division 01 - General Requirements: Requirements for submittals.
	B. Project Record Documents: Record actual locations of valves
	C. Operation and Maintenance Data: Submit installation instructions, spare parts lists, exploded assembly views.

	1.5 QUALITY ASSURANCE
	A. For drinking water service, provide valves complying with NSF 61.
	B. All valves installed on the domestic water distribution system shall comply with SDWA 1417. Exception shall be main shut-off valve at domestic water service entrance that is 2-inches or larger.
	C. All valve manufacturers shall demonstrate that valve products have been certified per NSF/ANSI Standard 372.
	D. All valves installed on the domestic water system shall have labeling of lead content engraved on the valve body.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing work of this section with minimum 3 years experience].

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Division 01 - General Requirements: Requirements for transporting, handling, storing, and protecting products.
	B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
	C. Provide temporary protective coating on cast iron and steel valves.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Division 01 – General Requirements: Environmental conditions affecting products on site.
	B. Do not install valves underground when bedding is wet or frozen.

	1.9 WARRANTY
	A. Division 01 – General Requirements: Requirements for warranties.
	B. Furnish five year manufacturer warranty for valves excluding packing.


	PART 2 PRODUCTS
	2.1 GATE VALVES
	A. Manufacturers:
	B. 2 inches and Smaller: MSS SP 139, Class 300, bronze body, bronze trim, lead free, threaded bonnet, non-rising stem, hand-wheel, inside screw, solid wedge disc, solder, threaded or press ends
	C. 2 1/2 inches and Larger: MSS SP 70, Class 175, cast iron body, bronze trim, bolted bonnet, rising stem, hand-wheel, outside screw and yoke, solid wedge disc with bronze seat rings, flanged ends.     Furnish chain-wheel operators for valves 6 inches and larger mounted over 8 feet above floor.

	2.2 BALL VALVES
	A. Manufacturers:
	B. 2 inches and Smaller: MSS SP 110, 600 psi WOG or ASNI Z11157, 300 CWP two-piece bronze body, lead free, type 316 stainless steel ball, full port, Teflon seats, stainless steel blow-out proof stem, threaded, solder, or press ends with lever handle.

	2.3 CHECK VALVES
	A. Manufacturers:
	B. Horizontal Swing Check Valves:
	C. Spring Loaded Check Valves:

	2.4 WATER PRESSURE REDUCING VALVES
	A. Manufacturers
	B. Up to 2 Inches: Lead free bronze body, stainless steel and thermoplastic internal parts, reinforced diaphragm, threaded ends, with strainer. Provide with integral bypass feature to prevent excessive pressure due to thermal expansion. Valve shall be ASSE 1003 and NSF 372 listed.
	C. Over 2 Inches (50 mm): Cast iron or bronze body, bronze fitted, elastomeric diaphragm and seat disc, flanged, with strainer.  Valve shall be ASSE 1003 and NSF 372 listed.

	2.5 TEMPERATURE AND PRESSURE RELIEF VALVES
	A. Manufacturers:
	B. Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure actuated, capacities ASME certified and labeled.

	2.6 AUTOMATIC BALANCING VALVE
	A. Manufacturers
	B. Body: Brass with brass unions or stainless steel with nickel plated unions.
	C. Threaded, soldered or press inlet and outlet connection.
	D. Automatic flow cartridge, polymer or stainless-steel cartridge, stainless steel spring, factory set calibration.
	E. Maximum operating temperature: 180 degrees F.
	F. NSF 61 certification.

	2.7 BALANCING VALVES
	A. Manufacturers
	B. Type: Y-pattern globe valve with two readout ports and memory-setting indicator.
	C. Body: Brass or bronze. Threaded, solder or press connections. Valves shall provide positive shut-off.
	D. Size: Same as connected piping, but not larger than NPS 2.
	E. Calibration: Control flow within 5 percent of selected rating, over operating pressure range of 10 times minimum pressure required for control.
	F. NSF 372 Certification

	2.8 THERMOSTATIC BALANCING VALVES
	A. Manufacturers
	B. Thermostatic Balance Valve
	C. Thermostatic Balance Valve Accessories: Where valve does not come with the following accessories integral to the valve, provide with the following accessories installed at each valve.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Division 01 – General Requirements: Verification of existing conditions before starting work.
	B. Verify piping system is ready for valve installation.

	3.2 INSTALLATION
	A. Install valves with stems upright or horizontal, not inverted.
	B. Install brass male adapters each side of valves in copper piped system. Solder adapters to pipe.
	C. Install 3/4 inch ball valves with cap for drains at main shut-off valves, low points of piping, bases of vertical risers, and at equipment.
	D. Install valves with clearance for installation of insulation and allowing access.
	E. Provide access where valves and fittings are not accessible. Coordinate size and location of access doors with Division 08 - Openings.

	3.3 VALVE APPLICATIONS
	A. Install shutoff and drain valves at locations indicated on Drawings and in accordance with this Section.
	B. Install ball or gate valves for shut-off and to isolate equipment, part of systems, or vertical risers.
	C. Install ball or globe valves for throttling, bypass, or manual flow control services.
	D. Install spring loaded check valves on discharge of water pumps.
	E. Install lever and weight lever and spring check valves on discharge of pumps in pumped sanitary pumped storm water piping.
	F. Install manual balancing valves, automatic balancing valves or thermostatic balancing valves where indicated on the domestic hot water return system.
	G. Provide line sized isolation valves on all domestic water branches greater than ¾” when more than two fixtures are supplied.
	H. Install ball or gate valves in domestic water systems for shut-off service.



	220529 - Hangers and Supports for Plumbing Piping and Equipment
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Pipe hangers and supports.
	B. Trapeze pipe hangers.
	C. Hanger rods.
	D. Insulation Inserts and Shields.
	E. Fastener systems.
	F. Pipe stands.
	G. Metal framing system

	1.2 RELATED REQUIREMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	A. Related Sections:

	1.3 REFERENCES
	A. American Society of Mechanical Engineers:
	B. American Society of Civil Engineers
	C. ASTM International:
	D. American Welding Society:
	E. Manufacturers Standardization Society of the Valve and Fittings Industry:

	1.4 SUBMITTALS
	A. Division 01 - General Requirements
	B. Product Data: Submit manufacturers catalog data including load capacity for each type of product.
	C. Manufacturer's Installation Instructions: Submit special procedures and assembly of components.

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

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing Work of this section with minimum 3 years experience.

	1.7 PRE-INSTALLATION MEETINGS
	A. Division 01 - General Requirements.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Division 01- General Requirements.
	B. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	C. Protect from weather and construction traffic, dirt, water, chemical, and damage, by storing in original packaging.

	1.9 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.10 WARRANTY
	A. Division 01- General Requirements.


	PART 2 PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	B. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Design seismic-restraint hangers and supports for piping and equipment. Refer to specification section 220548 - Vibration and Seismic Controls for Plumbing Piping and Equipment.

	2.2 PIPE HANGERS AND SUPPORTS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Carbon-Steel Pipe Hangers and Supports:
	C. Stainless-Steel Pipe Hangers and Supports:
	D. Copper Pipe and Tube Hangers:
	E. Refer to Part 3 "Hanger and Support Applications" Article for where to use specific hanger and support types.
	F. Galvanized, Metallic Coatings: Pre-galvanized or hot dipped.
	G. Nonmetallic Coatings: Plastic coating, jacket, or liner.
	H. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of bearing surface of piping.

	2.3 TRAPEZE PIPE HANGERS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Description: MSS SP-58, pre-fabricated pipe-support assembly, made from minimum 14-gage galvanized steel, with pipe clamp attachments. Assemblies are hung with trapeze hangers and adjustable fasteners, or with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.4 INSULATION INSERTS AND SHIELDS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Insulation-Insert Material: Material shall meet one of the following requirements.
	C. Insulation Shield: Pre galvanized steel or stainless steel, compliant with SP-58 Type 40. Shall include lock tabs or other means of preventing shield from moving.
	D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.5 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors:
	B. Powder-Actuated Fasteners:

	2.6 PIPE STANDS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. General Requirements for Pipe Stands: MSS SP-58, Types 62 through 64, shop or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	C. Compact Pipe Stand:
	D. Single-Base, Single-Pipe Stand:
	E. Multiple-Base, Multiple-Pipe Stand:

	2.7 METAL FRAMING SYSTEMS
	A. Manufacturers:
	B. Description: Shop or field-fabricated pipe-support assembly, made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	C. Standard: Comply with MSS SP-58.
	D. Channels: Continuous slotted channel with inturned lips.
	E. Channel Width: Selected for applicable load criteria.
	F. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	G. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel or stainless steel. Rod and hardware to be the same material.
	H. Steel Cable Hangers: Combination of adjustable fastener and wire rope (cable) with factory crimped end fixing on one end. Galvanized cables made to EN12385 or ASTM A1023 or other approved equivalent, with appropriate fittings including automatic cable gripping devices can be used for suspension in indoor environment. For outdoor applications or applications involving chemicals or chemical processing, consult manufacturer for installation recommendations.
	I. Adjustable Fastener:  Zinc Alloy (Type ZA2) one-channel body with Acetal Copolymer Carriage; encasing a series of Type 302 stainless steel springs with serrated self-locking sintered steel wedge hardened to minimum 56 Rockwell C, adjustable by means of a integrated mechanism that can be locked or unlocked using a push button made of Acetal Copolymer, capable of accommodating load of up to 800 lbs.  Actual loading capability to be based on supported piping system
	J. Metallic Coating: Pregalvanized G90 (Z275), electroplated zinc or hot dip galvanized.
	K. Paint Coating: Green epoxy, acrylic, or urethane.
	L. Plastic Coating: PVC

	2.8 MISCELLANEOUS MATERIALS
	A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded. Rod and hardware to be the same material.
	B. Equipment Supports: Welded, shop or field-fabricated equipment support made from structural-steel shapes.
	C. Aluminum: ASTM B 221.
	D. Carbon Steel: ASTM A 1011.
	E. Structural Steel: ASTM A 36, steel plates, shapes, and bars; black and galvanized.
	F. Stainless Steel: ASTM A 240.


	PART 3 EXECUTION
	3.1 INSTALLATION – GENERAL
	A. Install in accordance with ASME B31.1, ASME 31.9, ASTM F708, or MSS SP-58.
	B. Support horizontal piping as scheduled.
	C. All pipe hangers and supports shall be sized in accordance with the manufacturer’s guidelines to support the piping based on final layout coordinated by the contractor.
	D. Install hangers with minimum 1/2 inch space between finished covering and adjacent work.
	E. Place hangers within 12 inches of each horizontal elbow.
	F. Use hangers with 1-1/2 inch minimum vertical adjustment.
	G. Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing between hangers.
	H. Support vertical piping at every floor. Support vertical cast iron pipe at each floor at hub.
	I. Where piping is installed in parallel and at same elevation, provide multiple pipe or trapeze hangers.
	J. Support riser piping independently of connected horizontal piping.
	K. Provide copper plated hangers and supports for copper piping.
	L. Prime coat exposed steel hangers and supports. Refer to Division 09 – Finishes. Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
	M. Provide clearance in hangers and from structure and other equipment for installation of insulation. Refer to Section 22 07 00 Provide supplemental angles, channels and formed steel supports to support piping, equipment, etc. from building structural members. Piping, ductwork, equipment, etc. shall not be supported from the roof deck.

	3.2 PIPE HANGER AND SUPPORT APPLICATIONS
	A. Refer to other Division 22 sections for specific hanger and support requirements.
	B. Comply with MSS SP-58 for pipe hanger selections and applications that are not specified in piping system Sections.
	C. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	D. Use padded hangers for galvanized or painted piping.
	E. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system specific sections, install the following types:
	F. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	G. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	H. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	I. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	J. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Comply with MSS SP-58 for trapeze pipe hanger selections and applications that are not specified in piping system Sections.
	L. Comply with MFMA-102 for metal framing system selections and applications that are not specified in piping system Sections.

	3.3 PREPARATION
	A. Obtain permission from Architect/Engineer before using powder-actuated anchors.
	B. Obtain permission from Architect/Engineer before drilling or cutting structural members.
	C. Screw in threaded rod anchors shall not be used to attach to metal roof decks unless approved by the Architect and Engineer.

	3.4 PIPE HANGER AND SUPPORT INSTALLATION
	A. Steel Pipe Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and attachments as required to properly support piping from building structure.
	B. Trapeze Pipe Hanger Installation: Comply with MSS SP-58. Arrange for grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze pipe hangers.
	C. Metal Framing System for Multiple Hangers: Arrange for grouping of parallel runs of piping and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation: Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.
	F. Pipe Stand Installation:
	G. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other accessories.
	H. 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.
	I. Install lateral bracing with pipe hangers and supports to prevent swaying.
	J. 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 concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.
	K. Load Distribution: Install hangers and supports so piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building services piping) are not exceeded.
	M. Insulated Piping: Comply with the following:
	N. Provide rigid anchors for pipes after vibration isolation components are installed. Refer to Section 22 05 48.

	3.5 EQUIPMENT BASES AND SUPPORTS
	A. Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6 inches beyond supported equipment. Refer to Section 03 30 00.
	B. Using templates furnished with equipment, install anchor bolts, and accessories for mounting and anchoring equipment.
	C. Construct supports to suspend equipment from structure overhead or to support equipment above floor. Fabricate supports from welded-structural steel shapes. Brace and fasten with flanges bolted to structure.

	3.6 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 procedures for shielded metal arc welding, appearance and quality of welds, and methods used in correcting welding work, and with the following:

	3.7 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.8 FIELD QUALITY CONTROL
	A. Refer to Division 01 - Quality Requirements and Execution and Closeout Requirements.

	3.9 CLEANING
	A. Refer to Division 01 - Execution and Closeout Requirements:

	3.10 PROTECTION OF FINISHED WORK
	A. Refer to Division 01 Execution and Closeout Requirements

	3.11 SCHEDULES
	A. Install pipe hangers with the following maximum spacing. Verify allowable maximum spacing with pipe hanger manufacturers. Where manufacturer requires hangers installed at different spacing intervals than indicated in the table below, the smaller spacing shall be used.



	220548 - Vibration and Seismic Controls for Plumbing Piping and Equipment
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Equipment support bases.
	B. Vibration isolators, non-seismic type
	C. Vibration isolators, seismic type
	D. Seismic snubber assemblies.
	E. Seismic restraints for suspended components and equipment

	1.2 RELATED REQUIREMENTS
	A. Drawings and general provisions of the contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this section.
	B. Division 03 - Concrete.
	C. Division 22 - Plumbing

	1.3 REFERENCE STANDARDS (follow the most currently adopted amended version)
	A. Air Movement and Control Association International, Inc.:
	B. American National Standards Institute:
	C. Air-Conditioning and Refrigeration Institute:
	D. American Society of Heating, Refrigerating and Air Conditioning:
	E. ASTM International:
	F. Sheet Metal and Air Conditioning Contractors’ National Association:
	G. American Society of Civil Engineers
	H. Federal Emergency Management Agency, FEMA
	I. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel; International Accreditation Service, Inc.

	1.4 INTENT
	A. All plumbing equipment and piping as noted on the equipment schedule or in the specification shall be mounted on or suspended from vibration isolators to prevent the transmission of vibration and mechanically transmitted sound to the building structure. Vibration isolators shall be selected in accordance with the weight distribution so as to produce reasonably uniform deflections.
	B. All isolators and isolation materials shall be of the same manufacturer and shall be certified by the manufacturer.
	C. It is the intent of the seismic portion of this specification to keep all plumbing building system components in place during a seismic event.
	D. All such systems must be installed in strict accordance with seismic codes, component manufacturer's recommendations and building construction standards. Whenever a conflict occurs between the manufacturer's recommendations or construction standards, the most stringent shall apply.
	E. This specification is considered to be minimum requirements for seismic consideration and is not intended as a substitute for legislated, more stringent, national, state or local construction requirements (i.e. California Title 24, California OSHPD, Canadian Building Codes, or other requirements).
	F. Any variance or non-compliance with these specification requirements shall be corrected by the contractor in an approved manner.

	1.5 SUBMITTALS
	A. Product Data: Submit schedule of vibration isolator type with location and load on each. Submit catalog information indicating, materials, dimensional data, pressure losses, and acoustical performance for standard sound attenuation products.Shop Drawings:
	B. Seismic Certification and Analysis:
	C. Delegated-Design Submittal:
	D. Manufacturer's Instructions:  Indicate installation instructions with special procedures and setting dimensions.

	1.6 QUALITY ASSURANCE
	A. Perform design and installation in accordance with applicable codes.
	B. Designer Qualifications:  Perform design under direct supervision of a Professional Engineer experienced in design of this type of work and registered and licensed in the State in which the Project is located.
	C. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with not less than three years of documented experience.
	D. Installer Qualifications:  Company specializing in performing the work of this section with minimum 3 years of experience.
	E. Testing Agency Qualifications:  Independent firm specializing in performing testing and inspections of the type specified in this section.
	F. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."

	1.7 SEISMIC FORCE LEVELS
	A. Installations shall be designed to safely accept external forces determined in accordance with the International Building Code, Section 1613 and ASCE 7-16 in any direction for all rigidly supported equipment without failure and permanent displacement of the equipment. Seismic restraints shall not short circuit vibration isolation systems or transmit objectionable vibration or noise.
	B. Seismic restraints for all systems shall be installed in accordance with:


	PART 2 PRODUCTS
	2.1 MANUFACTURERS
	A. Mason Industries.
	B. Kinetics Noise Control, Inc.
	C. Vibration Eliminator Company, Inc.
	D. Novia Corporation
	E. Substitutions: Division 01 – General Requirements

	2.2 VIBRATION ISOLATORS, NON-SEISMIC TYPE
	A. Elastomeric Pads:
	B. Elastomeric Mounts:
	C. Open Steel Springs:
	D. Restrained Steel Springs:
	E. Elastomeric Hangers:
	F. Spring Hanger:
	G. Combination Elastomeric-Spring Hanger:
	H. Thrust Restraints:

	2.3 VIBRATION ISOLATORS, SEISMIC TYPE
	A. Coil Springs Consisting of Single Elements:
	B. All Directional Elastomeric:

	2.4 SEISMIC SNUBBER ASSEMBLIES
	A. Comply with:
	B. All Directional External:
	C. Lateral External:
	D. Omni Directional External:
	E. Horizontal Single Axis External:

	2.5 SEISMIC RESTRAINTS FOR SUSPENDED COMPONENTS AND EQUIPMENT
	A. Comply with:
	B. Cable Restraints:
	C. Rigid Restraints:

	2.6 EQUIPMENT SUPPORT BASES
	A. Spring Isolated Steel Rails:
	B. Concrete Inertia Bases:


	PART 3 EXECUTION
	3.1 INSTALLATION - GENERAL
	A. Install in accordance with manufacturer's instructions.
	B. Bases:
	C. On closed spring isolators, adjust so side stabilizers are clear under normal operating conditions.
	D. Prior to making piping connections to equipment with operating weights substantially different from installed weights, block up equipment with temporary shims to final height.  When full load is applied, adjust isolators to load to allow shim removal.
	E. Provide pairs of horizontal limit springs on fans with more than 6.0 inches WC static pressure, and on hanger supported, horizontally mounted axial fans.
	F. Support piping connections to equipment mounted on isolators using isolators or resilient hangers for scheduled distance.
	G. All vibration isolators and seismic restraint systems must be installed in strict accordance with the manufacturers written instructions and all certified submittal data.
	H. Installation of vibration isolators and seismic restraints must not cause any change of position of equipment, piping or ductwork resulting in stresses or misalignment.
	I. No rigid connections between equipment and the building structure shall be made that degrades the noise and vibration control system herein specified.
	J. The contractor shall not install any equipment, piping, duct or conduit that makes rigid connections with the building unless isolation is not specified. "Building" includes, but is not limited to, slabs, beams, columns, studs and walls. Any conflicts with other trades that will result in rigid contact with equipment or piping due to inadequate space or other unforeseen conditions should be brought to the architects/engineers attention prior to installation. Corrective work necessitated by conflicts after installation shall be at the responsible contractor’s expense.
	K. Bring to the architects/engineers attention any discrepancies between the specifications and the field conditions or changes required due to specific equipment selection, prior to installation. Corrective work necessitated by discrepancies after installation shall be at the responsible contractor’s expense.
	L. Cast in place inserts or wedge type drill-in concrete anchors. All vibration isolators, base frames and inertia bases to conform to all uniform deflection and stability requirements under all operating loads.
	M. Steel springs to operate in the linear portion of the load versus deflection curve over deflection range of not less than 50 percent above specified deflection.
	N. Lateral to vertical stiffness ratio to not exceed 0.08 with spring deflection at minimum 75 percent of specified deflection.
	O. All equipment mounted on vibration isolated bases to have minimum operating clearance of 2 inches between the base and floor or support beneath unless noted otherwise.

	3.2 INSTALLATION OF CONCRETE INERTIA BASES
	A. Minimum operating clearance between concrete inertia and base and housekeeping pad or floor shall be 2”.
	B. The equipment structural steel or concrete inertia base shall be placed in position and supported temporarily by blocks or shims, as appropriate, prior to the installation of the machine or isolators.
	C. The isolators shall be installed without raising the machine and frame assembly.
	D. After the installation is complete and under full load, the isolators shall be adjusted so that the load is transferred from the blocks to the isolators. When all isolators are properly adjusted, the blocks or shims shall be removed.
	E. Verify that all installed isolator and mounting systems permit equipment motion in all directions. Adjust or provide additional resilient restraints to flexibly limit start-up equipment lateral motion to 1/4”.
	F. Prior to start-up, clean out all foreign matter between bases and equipment. Verify that there are no isolation short circuits in the base, isolators, or seismic restraints.

	3.3 PIPING SYSTEM VIBRATION ISOLATION
	A. Vibration isolators for suspended piping: (For piping connected to large pumps)
	B. Vibration isolators for floor-supported piping: (For piping connected to large floor mounted pumps)

	3.4 INSTALLATION - SEISMIC
	A. Comply with:
	B. Seismic Snubbers:
	C. Floor and Base-Mounted Equipment, Vibration Isolated Equipment and associated Vibration and Seismic Controls for Connections:
	D. Suspended Plumbing Equipment:
	E. Wall mounted Plumbing Equipment:
	F. Piping:
	G. Tanks:

	3.5 FIELD QUALITY CONTROL
	A. Inspect isolated equipment after installation and submit report.  Include static deflections.
	B. Perform testing and inspections of the installation in accordance with Section 01 4533.

	3.6 SCHEDULE
	A. Provide vibration isolators and equipment bases for all rotating, piston driven or vibrating equipment in accordance with the following schedules. Selection of equipment isolators shall be based on approved equipment shop drawings.



	220553 - Identification for Plumbing Piping and Equipment
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Nameplates.
	B. Tags.
	C. Pipe markers.
	D. Underground pipe warning tape
	E. Ceiling grid markers
	F. Radon Pipe Markers

	1.2 RELATED REQUIREMENTS
	A. Division 09 - Finishes:  Identification painting.
	B. Section 22 6005 - Medical Air, Gas, and Vacuum Systems:  Supply of pipe labels for placement under this section.

	1.3 REFERENCE STANDARDS
	A. American Society of Mechanical Engineers:
	B. American Society for Testing Materials

	1.4 SUBMITTALS
	A. See Division 01 – General Requirements, for submittal procedures.
	B. Product Data:  Provide manufacturers catalog literature for each product required.
	C. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.
	D. Chart and Schedule: Submit valve chart and schedule, including valve tag number, location, function, and valve manufacturer's name and model number.
	E. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.
	F. Project Record Documents:  Record actual locations of tagged valves.

	1.5 QUALITY ASSURANCE
	A. Conform to ASME A13.1 for color scheme for identification of piping systems and accessories.


	PART 2 PRODUCTS
	2.1 MANUFACTURERS
	A. Identification products shall be provided by the following manufacturers:
	B. All identification products shall be by a single manufacturer

	2.2 NAMEPLATES
	A. Description:  Laminated three-layer plastic with engraved letters.

	2.3 TAGS
	A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting background color.  Tag size minimum 1-1/2 inch diameter.
	B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth edges.
	C. Valve Tag Chart:  Typewritten letter size list of applied tags and location in anodized aluminum frame.

	2.4 PIPE MARKERS
	A. Comply with ASME A13.1.
	B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe or pipe covering; minimum information indicating flow direction arrow and identification of fluid being conveyed.
	C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing and printed markings.

	2.5 UNDERGROUND PIPE WARNING TAPE
	A. Detectable Underground Warning Tape: Bright colored continuously printed, 2 mil clear film laminated to ½ mil Aluminum Foil Center Core. Suitable for direct burial. Designed for detectability by non-ferrous locator. Minimum widths as follows:
	B. Provide with a continuous printed message similar to “Caution Water Line Buried Below”.

	2.6 CEILING GRID MARKERS
	A. Description: 10 mil self-stick vinyl -7/8” diameter markers. Color coded.
	B. Color code as follows:


	PART 3 EXECUTION
	3.1 PREPARATION
	A. Degrease and clean surfaces to receive adhesive for identification materials.
	B. Prepare surfaces in accordance with Division 09 – Finishes, for stencil painting.

	3.2 INSTALLATION
	A. Install identifying devices after completion of testing and installation of coverings and painting.
	B. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with sufficient adhesive to ensure permanent adhesion.
	C. Install tags using corrosion resistant chain. Number tags consecutively by location.
	D. Install plastic pipe markers in accordance with manufacturer's instructions.
	E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's instructions.
	F. Install detectable underground warning tape 6 to 8 inches below finished grade, directly above buried pipe.

	3.3 APPLICATIONS
	A. Identify water heaters, pumps, tanks, and water treatment devices with plastic nameplates. Identify in-line pumps and other small devices with tags.
	B. Identify control panels and major control components outside panels with plastic nameplates.
	C. Identify valves in main and branch piping with tags.
	D. Identify piping, concealed or exposed, with plastic tape pipe markers.
	E. Identify underground utilities with detectable underground warning tape.
	F. Provide ceiling grid markers to locate valves above T-bar type panel ceilings. Locate in corner of panel closest to equipment.



	220700 - Plumbing Insulation
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES (follow the most currently adopted amended version)
	A. ASTM International:
	B. Underwriters Laboratories Inc.:

	1.3 SUBMITTALS
	A. Division 01 – General Requirements
	B. Product Data:  Provide product description, thermal characteristics, list of materials and thickness for each service, and locations.
	C. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable workmanship and installation standards will be achieved.
	D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 QUALITY ASSURANCE
	A. Pipe insulation manufactured in accordance with ASTM C585 for inner and outer diameters.
	B. Factory fabricated fitting covers manufactured in accordance with ASTM C450.
	C. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with not less than three years of documented experience.
	D. Applicator Qualifications:  Company specializing in performing the type of work specified in this section with minimum three years of experience.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Accept materials on site, labeled with manufacturer's identification, product density, and thickness.
	B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original wrapping.  Store all insulation materials in a clean, dry environment.

	1.6 FIELD CONDITIONS
	A. Maintain ambient conditions required by manufacturers of each product.
	B. Maintain temperature before, during, and after installation for minimum of 24 hours.

	1.7 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.8 WARRANTY
	A. Division 01 - Execution and Closeout Requirements.

	1.9 SCHEDULING
	A. Schedule insulation application after pressure and leak testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.


	PART 2 PRODUCTS
	2.1 REGULATORY REQUIREMENTS
	A. Surface Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing agency. Flame-spread index of 25 or less, and smoke-developed index of 50 or less.

	2.2 MANUFACTURER
	A. Pre-Molded Glass Fiber (PGF):
	B. Manufacturers for Closed Cell Elastomeric (CCE) Pipe Insulation Products:
	C. Manufacturers for PVC Jacketing (PVC):
	D. Manufacturers for Aluminum Jacketing (ALM):

	2.3 PIPE INSULATION
	A. Pre-Molded Glass Fiber (PGF) Pipe Insulation:
	B. Closed Cell Elastomeric (CCE) Pipe Insulation:

	2.4 JACKETS
	A. Polyvinyl-chloride Plastic Pipe Jacket (PVC):
	B. Aluminum Jacket (ALM):  ASTM B209  formed aluminum sheet.

	2.5 PIPE INSULATION ACCESSORIES
	A. Vapor Retarder Lap Adhesive: Compatible with insulation.
	B. Covering Adhesive Mastic: Compatible with insulation.
	C. Piping 1-1/2 inches diameter and smaller: Galvanized steel insulation protection shield. MSS SP-69, Type 40. Length: Based on pipe size and insulation thickness.
	D. Piping 2 inches diameter and larger: hydrous calcium silicate. Inserts length: not less than 6 inches long, matching thickness and contour of adjoining insulation.
	E. Closed Cell Elastomeric Insulation Pipe Hanger: Polyurethane insert with aluminum single piece construction with self-adhesive closure. Thickness to match pipe insulation.
	F. Valve insulation Wraps: White, noncombustible, conforming to ASTM E 84. Match insulation thickness to pipe size. Valve covers shall be easily removable.

	2.6 EQUIPMENT INSULATION
	A. Pre-Molded Glass Fiber (PGF) Equipment Insulation:
	B. Closed Cell Elastomeric (CCE) Equipment Insulation:

	2.7 EQUIPMENT INSULATION ACCESSORIES
	A. Vapor Retarder Lap Adhesive: Compatible with insulation.
	B. Covering Adhesive Mastic: Compatible with insulation.
	C. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
	D. Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement: ASTM C449/C449M.
	E. Adhesives: Compatible with insulation. Refer to manufacturers’ installation manual.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Protect insulation from exposure to moisture prior to and after installation. All insulation other than flexible elastomeric that becomes wet shall be replaced at no cost to the project.
	B. Verify that piping and equipment has been tested before applying insulation materials.
	C. Verify that piping and equipment surfaces are clean and dry, with foreign material removed.

	3.2 INSTALLATION - PIPING
	A. Install in accordance with manufacturer's instructions.
	B. Install in accordance with North American Insulation Manufacturers Association (NAIMA) National Insulation Standards.
	C. Piping and fittings exposed to view: Provide with PVC Plastic pipe jacketing and fittings for additional protection. Locate insulation and cover seams in least visible locations.
	D. Continue insulation through penetrations of building assemblies or portions of assemblies having fire resistance rating of one hour or less. Provide intumescent firestopping when continuing insulation through assembly. Finish at supports, protrusions, and interruptions. Refer to Section 07 for penetrations of assemblies with fire resistance rating greater than one hour.
	E. Insulated pipes conveying fluids below ambient temperature:
	F. Insulate fittings, joints, and valves with molded insulation of like material and thickness as adjacent pipe. Finish with glass cloth and vapor retarder adhesive or PVC fitting covers.
	G. Pre-molded Glass Fiber (PFG) insulated pipes conveying fluids above or below ambient temperature:
	H. For hot piping conveying fluids, insulate flanges and unions at equipment.
	I. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations of building assemblies or portions of assemblies having fire resistance rating of one hour or less. Provide intumescent firestopping when continuing insulation through assembly. Finish at supports, protrusions, and interruptions.  . Refer to Section 07 – Thermal and Moisture Protection for penetrations of assemblies with fire resistance rating greater than one hour.
	J. Buried Piping:  Provide closed cell elastomeric insulation with all-purpose service jacket with self-sealing lap.
	K. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material, and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer and according to the heat trace manufacturer’s installation instructions.  Verify required thickness with heat trace manufacturer’s installation instructions. Cover with aluminum jacket with seams located on bottom of horizontal piping.
	L. Inserts and Shields:
	M. Closed Cell Elastomeric (CCE) Insulation:
	N. Prepare pipe insulation for finish painting. Refer to Division 09.

	3.3 INSTALLATION - EQUIPMENT
	A. Factory Insulated Equipment: Do not insulate.
	B. Exposed Equipment: Locate insulation and cover seams in least visible locations.
	C. Fill joints, cracks, seams, and depressions with bedding compound to form smooth surface. On cold equipment, use vapor retarder cement.
	D. Equipment Containing Fluids Below Ambient Temperature:
	E. Equipment Containing all Fluids Above Ambient Temperature:
	F. Nameplates and ASME Stamps: Bevel and seal insulation around; do not cover with insulation.
	G. Equipment Requiring Access for Maintenance, Repair, or Cleaning: Install insulation for easy removal and replacement without damage.

	3.4 PIPE INSULATION SCHEDULE
	A. Provide insulation materials and thicknesses scheduled for each system type and pressure/temperature range. If more than one material is listed for a system, selection from materials listed is Division 22 option.
	B. Insulation for pre-insulated piping shall meet all specified requirements.
	C. Insulation thickness shall be coordinated with heat trace manufacturers’ installation instructions. Listed sizes on schedule shall be used as minimum sizes only.



	220800 - Commissioning of Plumbing Systems
	221005 - Plumbing Piping
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Pipe, pipe fittings, specialties, and connections for piping systems.

	1.2 RELATED REQUIREMENTS
	A. Division 01 – General Requirements.
	B. Division 08 – Openings.
	C. Division 07 - Thermal and Moisture Protection
	D. Division 09 - Finishes.
	E. Division 22 – Plumbing
	F. Division 31 - Earthwork
	G. Division 33 - Utilities.

	1.3 REFERENCE STANDARDS – Most Currently adopted versions and amendments for the location of the project.
	A. American National Standards Institute
	B. American Society of Mechanical Engineers
	C. American Society of Sanitary Engineering
	D. American Society for Testing and Materials
	E. American Welding Society
	F. American Water Works Association
	G. Cast Iron Soil Pipe Institute
	H. Manufacturers Standardization Society
	I. National Sanitation Foundation
	J. Plastic Pipe Institute

	1.4 SUBMITTALS
	A. See Division 01- General Requirements
	B. Product Data: Provide data on pipe materials, pipe fittings, , and accessories. Provide manufacturer’s catalog information.
	C. Welder Certificate: Include welder’s certification of compliance with ASME BPVC-IX.
	D. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

	1.5 QUALITY ASSURANCE
	A. Perform work in accordance with applicable codes.
	B. Welding Materials and Procedures: Conform to ASME BPVC-IX and applicable state labor regulations.
	C. Welder Qualifications: Certified in accordance with ASME BPVC-IX.
	D. Identify pipe with marking including size, ASTM material classification, ASTM specification, potable water certification, water pressure rating.
	E. To assure uniformity and compatibility of piping components in grooved piping systems, all grooved products utilized shall be supplied by a single manufacturer. Grooving tools shall be supplied by the same manufacturer as the grooved components.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years experience.

	1.7 PRE-INSTALLATION MEETINGS
	A. Division 01 General Requirements: Pre-installation meeting.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Division 01 General Requirements: Product storage and handling requirements.
	B. Provide temporary end caps and closures on piping and fittings. Maintain in place until installation.
	C. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the work, and isolating parts of completed system.

	1.9 FIELD CONDITIONS
	A. Division 01 General Requirements: Product Requirements.
	B. Do not install underground piping when bedding is wet or frozen.
	C. Verify field measurements prior to fabrication.

	1.10 WARRANTY
	A. Division 01 General Requirements: Execution and Closeout Requirements: Product warranties and product bonds.


	PART 2 PRODUCTS
	2.1 GENERAL REQUIREMENTS
	A. Potable Water Supply Systems: Provide piping, pipe fittings, and solder and flux (if used), that comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

	2.2 DOMESTIC WATER SERVICE PIPING, BURIED
	A. Ductile Iron Pipe: AWWA C151/A21.51.

	2.3 DOMESTIC WATER PIPING, BELOW GRADE
	A. PEX or HDPE, Pre-Insulated
	B. Applications: Provide piping products of the types indicated on the plans and in accordance with the following.

	2.4 DOMESTIC WATER PIPING, ABOVE GRADE
	A. Copper Tube: ASTM B88, Type L, hard drawn.

	2.5 STORM WATER PIPING, BURIED
	A. Solid-Wall PVC Pipe: ASTM D2665, drain, waste, and vent.
	B. Applications: Provide piping products of the types indicated on the plans and in accordance with the following.

	2.6 STORM WATER PIPING, ABOVE GRADE
	A. Hubless, Cast-Iron Soil Pipe and Fittings

	2.7 SANITARY WASTE AND VENT BELOW GRADE
	A. Solid-Wall PVC Pipe: ASTM D2665, drain, waste, and vent.

	2.8 SANITARY WASTE AND VENT PIPING, ABOVE GRADE
	A. Hubless, Cast-Iron Soil Pipe and Fittings

	2.9 GREASE WASTE AND VENT PIPING
	A. Hub-and-Spigot, Cast-Iron Soil Pipe and Fittings

	2.10 FLANGES, UNIONS, AND COUPLINGS
	A. Unions for Pipe Sizes 3 Inches and Under:
	B. Flanges for Pipe Size Over 1 Inch:
	C. Mechanical Couplings for Grooved and Shouldered Joints: Two or more curved housing segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to secure and compress gasket.
	D. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end, water impervious isolation barrier are required where two dissimilar metal products are connected within a system.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verify that excavations are to required grade, dry, and not over-excavated.

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

	3.3 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
	C. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to walls.
	D. Install piping to maintain headroom, conserve space, and not interfere with use of space.
	E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment. Refer to Section 22 05 16.
	F. Provide clearance in hangers and from structure and other equipment for installation of insulation and access to valves and fittings. Refer to Section 220700.
	G. Provide access where valves and fittings are not exposed.
	H. Establish elevations of buried piping outside the building to ensure not less than the local area’s frost depth of cover.
	I. Install vent piping penetrating roofed areas to maintain integrity of roof assembly and a minimum of 25 feet from an air intake; refer to Division 08 – Openings.
	J. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welding.
	K. Provide support for utility meters in accordance with requirements of utility companies.
	L. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finished painting.
	M. Excavate in accordance with Division 31- Earthwork requirements.
	N. Backfill in accordance with Division 31 – Earthwork requirements.
	O. Install bell and spigot pipe with bell end upstream.
	P. Install water piping to ASME B31.9.
	Q. Copper Pipe and Tube: Make soldered joints in accordance with ASTM B828, using specified solder, and flux meeting ASTM B813; in potable water systems use flux also complying with NSF 61 and NSF 372.
	R. PVC Pipe: Make solvent-welded joints in accordance with ASTM D2855.
	S. When installing more than one piping system material, ensure system components are compatible and joined to ensure the integrity of the system. Provide necessary joining fittings. Ensure flanges, union, and couplings for servicing are consistently provided.

	3.4 TOLERANCES
	A. Sanitary Drainage Piping: slope to sanitary drain at minimum of 1/4” per foot for horizontal piping 2-1/2” and smaller. Slope sanitary drain at minimum of 1/8” per foot for horizontal piping larger than 2-1/2”.

	3.5 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
	A. Prior to starting work, verify system is complete, flushed and clean.
	B. Ensure acidity (pH) of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda ash) or acid (hydrochloric).
	C. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to obtain 50 to 80 mg/L residual.
	D. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 percent of outlets.
	E. Maintain disinfectant in system for 24 hours.
	F. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
	G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.
	H. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water entry, and analyze in accordance with AWWA C651.



	221124 - Domestic Water Pumps
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. American Society of Mechanical Engineers:
	B. ASTM International:
	C. National Electrical Manufacturers Association:
	D. National Sanitation Foundation

	1.3 SUBMITTALS
	A. Division 01 – General Requirements
	B. Product Data:
	C. Manufacturer's Installation Instructions: Submit installation instructions for pumps, valves and accessories.

	1.4 CLOSEOUT SUBMITTALS
	A. Division 01 – General Requirements: Closeout procedures.
	B. Operation and Maintenance Data: Submit spare parts list, exploded assembly views and recommended maintenance intervals.

	1.5 QUALITY ASSURANCE
	A. For drinking water service, provide pumps complying with NSF 61.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years experience.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Division 01 – General Requirements.
	B. Accept pumps and equipment on site in shipping containers with labeling in place. Inspect for damage.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.9 WARRANTY
	A. Division 01 – General Requirements.

	1.10 EXTRA MATERIALS
	A. Division 01 – General Requirements.


	PART 2 PRODUCTS
	2.1 IN-LINE CIRCULATOR PUMPS
	A. Manufacturers:
	B. Casing: Bronze rated for 125 psig working pressure with stainless steel rotor assembly.
	C. Impeller: Bronze.
	D. Shaft: Alloy steel with integral thrust collar and two, bronze sleeve bearings.
	E. Seal: Carbon rotating against stationary ceramic seat.
	F. Drive: Flexible coupling.

	2.2 PRESSURE BOOSTER SYSTEMS
	A. Manufacturers:
	B. System: Packaged pumping system, factory assembled, tested, and adjusted; shipped to site as integral unit; consisting of pumps, valves, and piping, with control panel assembled on fabricated steel base with structural steel framework.
	C. Pump:
	D. Pipe, valve, fittings, accessories:
	E. Headers:
	F. Suction Isolation Valves
	G. Discharge Isolation Valve:
	H. Check Valves:
	I. Fittings and Accessories:
	J. Controls and Instruments: Locate in NEMA 250 Type 1, general-purpose enclosure with main disconnecting switch interlocked with door.
	K. Variable Frequency Drives (vfd)
	L. Pump operation: Manufacturer’s controls shall sequence the pumps.
	M. Low Pressure Control: Stop pump operation when incoming water pressure drops to atmospheric. Provide audible and remote visual alarm.
	N. Provide pressure gauge on inlet and outlet of each pump.
	O. Valves:
	P. Diaphragm-Type Compression Tanks

	2.3 HOT WATER RECIRC PUMP CONTROLS
	A. Refer to plumbing drawings for location of pump.
	B. Provide BAS monitoring of the points listed below:


	PART 3 EXECUTION
	3.1 FIELD QUALITY CONTROL
	A. Division 01 – General Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Test pumps and systems to verify capacity, sequence of operation and flow.

	3.2 START-UP AND TRAINING
	A. Manufacturer’s representative to review and approve installation.
	B. Manufacturer’s representative to participate in start-up of domestic water booster systems.
	C. Manufacturer’s representative to provide operator training in the operation, maintenance and adjustment of the domestic water booster systems.

	3.3 PERFORMANCE
	A. Refer to pump schedule.

	3.4 PUMPS
	A. Provide pumps to operate at specified system fluid temperatures without vapor binding and cavitation, are non-overloading in parallel or individual operation, and operate within 25 percent of midpoint of published maximum efficiency curve.
	B. Install long radius reducing elbows or reducers between pump and piping. Support piping adjacent to pump so no weight is carried on pump casings. For close coupled or base mounted pumps, install supports under elbows on pump suction and discharge line sizes 4 inches and over. Support suction guide and discharge elbow from a floor stand with rubber and shear sandwich pad isolators or from above with hangers and spring isolators.
	C. Install pumps on vibration isolators. Provide vibration isolated pipe hangers (resilient support) next to pumps on piping. For base mounted pumps provide [floor mount] [spring mount] vibration isolators.
	D. Install flexible connectors at or near pumps where piping configuration does not absorb vibration.
	E. Provide air cock and drain connection on horizontal pump casings.
	F. Check, align, and certify alignment of base mounted pumps prior to start-up.
	G. Install [close coupled and] base mounted pumps on concrete housekeeping base, with anchor bolts, set and level, and grout in place.
	H. Check motor and pump lubrication points, fill oil reservoir on in-inline of pumps.
	I. Install pumps in accordance with manufacturer’s requirements.



	221200 - Facility Potable Water Storage Tanks
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes potable water storage tanks.
	B. Related Sections:

	1.2 REFERENCES
	A. American Society of Mechanical Engineers:

	1.3 SUBMITTALS
	A. Division 01 - Submittal Procedures: Submittal procedures.
	B. Shop Drawings: Indicate dimensions of tanks, materials of construction, tank lining methods, anchors, attachments, lifting points, taps, and drains.
	C. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 QUALITY ASSURANCE
	A. Conform to ASME Section VIII for construction of potable water storage tanks. Provide tanks registered with National Board of Boiler and Pressure Vessel Inspectors.
	B. Maintain one copy of each document on site.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years experience.

	1.6 PRE-INSTALLATION MEETINGS
	A. Division 01 - Administrative Requirements: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.
	B. Provide temporary inlet and outlet caps. Maintain caps in place until installation.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.9 WARRANTY
	A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.
	B. Furnish five year manufacturer warranty for potable water storage tanks.


	PART 2 PRODUCTS
	2.1 DOMESTIC COLD WATER TANK
	A. Manufacturers:
	B. Vertical tank: FDA approved, NSF 61, polypropylene tank, freestanding with flat bottom for indoor installations.
	C. Accessories:

	2.2 TANK LEVEL CONTROLS
	A. Manufacturers:
	B. Sensors: Provide 7-probe hanging sensor with side wall mounting bracket. Sensor length shall be coordinated with tank depth.
	C. Solenoid Valves: Provide OCV series 115-2 two-position solenoid control valve with 120VAC voltage. Nylon reinforced diaphragm, stainless steel body and internals. Valve shall be NSF and ANSI 372 certified.
	D. Water Level Controller: Waterline model WLC-6100T fill controller with up to 10 dry contacts and three 120 VAC power relays. Controller LED’s shall display tank level alarms.
	E. Provide booster pump shut-off on low tank level.

	2.3 WATER SYSTEM METERING
	A. Within the pumphouse, provide water meters where shown on the Contract Documents. Locations shall include, at a minimum:
	B. Manufacturers:
	C. Meter: The electromagnetic flow meter shall consist of a flow sensor based on Faraday’s Law of Electromagnetic Induction and microprocessor-based signal converter:
	D. Signal converter: Type MAG 5000 or 6000.
	E. Sensor and signal converter performance:
	F. Insertion type flow meters will not be accepted.
	G. Provide NEMA 4X enclosure and 1/8 DIN Digital Panel Meters for all meters listed above. Model PDA2310 by Precision Digital or equal.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Provide support, independent of building structural framing members.
	B. Clean and flush after installation. Seal until pipe connections are made.



	221626 - Liquefied-Petroleum Gas Piping
	PART 1 GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Division 03 – Concrete
	C. Division 22 – Plumbing

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions. Examples include rooftop locations.
	D. LPG: Liquefied-petroleum gas.
	E. Delegated Design: Professional engineering services, provided by the contractor or by a consultant hired by the contractor, based on design criteria and performance objectives indicated on the plans and in the specifications. Where delegated design services are required, the contractor is required to have all the design services provided by an appropriately licensed design professional who shall sign and seal all drawings, calculations, certification, shop drawings, and other submittals prepared by that professional.

	1.4 REFERENCES
	A. American National Standards Institute:
	B. American Society of Mechanical Engineers:
	C. ASTM International:
	D. American Welding Society:
	E. American Water Works Association:
	F. Manufacturers Standardization Society of the Valve and Fittings Industry:
	G. National Fire Protection Association:
	H. Underwriters Laboratories Inc.:

	1.5 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:

	1.6 SUBMITTALS
	A. Shop Drawings: For LPG piping layout. Include plans, piping layout and elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attachments of the same to building structure. Detail location of anchors, alignment guides, and expansion joints and loops.
	B. Welding certificates.
	C. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For LPG equipment and accessories to include in emergency, operation, and maintenance manuals.

	1.8 QUALITY ASSURANCE
	A. Steel Support 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.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store pipes and tubes with protective PE coating to avoid damaging coating and protect from direct sunlight.

	1.10 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.
	B. Coordinate requirements for access panels and doors for valves installed concealed behind finished surfaces. Comply with requirements in Section 083113 "Access Doors and Frames."


	PART 2 PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedules 40 and 80, Type E or S, Grade B.

	2.2 PIPING SPECIALTIES
	A. Flexible Piping Joints:
	B. Appliance Flexible Connectors:
	C. Y-Pattern Strainers:
	D. Basket Strainers:
	E. T-Pattern Strainers:
	F. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.3 JOINING MATERIALS
	A. Joint Compound and Tape: Suitable for LPG.
	B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with AWS A5.8/A5.8M.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. Metallic Valves, NPS 2 and Smaller for Liquid Service: Comply with ASME B16.33 and UL 842.
	B. General Requirements for Metallic Valves, NPS 2 and Smaller for Vapor Service: Comply with ASME B16.33.
	C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with ASME B16.38.
	D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
	E. Bronze Plug Valves: MSS SP-78.
	F. Cast-Iron, Nonlubricated Plug Valves: MSS SP-78.

	2.5 MOTORIZED GAS VALVES
	A. Manufacturers
	B. Comply with ANSI Z21.21.

	2.6 PRESSURE REGULATORS
	A. Manufacturers
	B. General Requirements:
	C. Service Pressure Regulators:
	D. Line Pressure Regulators:
	E. Appliance Pressure Regulators:

	2.7 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:

	2.8 LABELING AND IDENTIFYING
	A. Detectable Warning Tape: Acid- and alkali-resistant PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metallic core encased in a protective jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches deep; colored yellow.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for LPG piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 EARTHWORK
	A. Comply with requirements in Division 31 Earthwork for excavating, trenching, and backfilling.

	3.3 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 58 and the current applicable plumbing and propane codes requirements for installation and purging of LPG piping. All piping shall be purged with nitrogen.
	B. Install underground, LPG piping buried at least 54 inches below finished grade. Comply with requirements in Division 31 Earthwork for excavating, trenching, and backfilling.
	C. Install underground, PE, LPG piping according to ASTM D 2774.
	D. Steel Piping with Protective Coating:
	E. Copper Tubing with Protective Coating:
	F. Install fittings for changes in direction and branch connections.
	G. Joints for connection to inlets and outlets on vaporizers, air mixers, regulators, and valves may be flanged or threaded to match the equipment.
	H. Install pressure gage upstream and downstream from each service regulator. Pressure gages are specified in Section 230519 "Meters and Gages for HVAC Piping."

	3.4 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54, NFPA 58 and the current applicable plumbing codes for installation and purging of LPG piping. All piping shall be purged with nitrogen.
	B. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	D. 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.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Locate valves for easy access.
	G. Install LPG piping at uniform grade of 2 percent down toward drip and sediment traps.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Verify final equipment locations for roughing-in.
	K. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	L. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. Locate where readily accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.
	M. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	O. Concealed Location Installations: Except as specified below, install concealed LPG piping and piping installed under the building in containment conduit constructed of steel pipe with welded joints as described in Part 2. Install a vent pipe from containment conduit to outdoors and terminate with weatherproof vent cap.
	P. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
	Q. Connect branch piping from top or side of horizontal piping.
	R. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment. Unions are not required at flanged connections.
	S. Do not use LPG piping as grounding electrode.
	T. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	U. Install pressure gage upstream and downstream from each line regulator. Pressure gages are specified in Section 220519 "Meters and Gages for Plumbing Piping."
	V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

	3.5 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, aluminum, or copper connector.
	B. Install underground valves with valve boxes.
	C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	D. Install anode for metallic valves in underground PE piping.

	3.6 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	D. Welded Joints:
	E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Ch. 22, "Pipe and Tube."
	F. Flanged Joints: Install gasket material, size, type, and thickness appropriate for LPG service. Install gasket concentrically positioned.
	G. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not overtighten.

	3.7 HANGER AND SUPPORT INSTALLATION
	A. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hangers and supports specified in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	D. Install hangers for horizontal, drawn-temper copper tubing with the following maximum spacing and minimum rod sizes:
	E. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and minimum rod sizes:

	3.8 CONNECTIONS
	A. Install LPG piping electrically continuous and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70. Refer to Division 26 - Electrical
	B. Install piping adjacent to appliances to allow service and maintenance of appliances.
	C. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 72 inches of each gas-fired appliances and equipment. Install union between valve and appliances or equipment.
	D. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.9 LABELING AND IDENTIFYING
	A. Comply with requirements in Section 220553 "Identification for Plumbing Piping and Equipment" for piping and valve identification.
	B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.10 PAINTING
	A. Comply with requirements in Division 09 – Finishes   for painting interior and exterior LPG piping.
	B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components with factory-applied paint or protective coating.
	C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components with factory-applied paint or protective coating.
	D. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.11 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. LPG piping will be considered defective if it does not pass tests and inspections.
	D. Submit test and inspection reports.

	3.12 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain equipment provided under this section.

	3.13 OUTDOOR PIPING SCHEDULE
	A. Underground LPG liquid piping shall be the following:
	B. Aboveground LPG liquid piping shall be one of the following:

	3.14 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG
	A. Aboveground, branch piping NPS 1 and smaller shall be one of the following:
	B. Underground, below building, piping shall be one of the following:
	C. Containment Conduit: Schedule 40, steel pipe with wrought-steel fittings and welded joints. Coat pipe and fittings with protective coating for steel piping.
	D. Containment Conduit Vent Piping: Schedule 40, steel pipe with malleable-iron fittings and threaded or wrought-steel fittings with welded joints. Coat underground pipe and fittings with protective coating for steel piping.

	3.15 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG AND LESS THAN5 PSIG
	A. Aboveground, branch piping NPS 1 and smaller shall be the following:
	B. Aboveground, distribution piping shall be one of the following:

	3.16 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Aboveground Liquid Piping:
	B. Valves for pipe NPS 2-1/2 and larger at service meter shall be one of the following:
	C. Distribution piping valves for pipe NPS 2 and smaller shall be one of the following:
	D. Distribution piping valves for pipe NPS 2-1/2 and larger shall be one of the following:
	E. Valves in branch piping for single appliance shall be the following:



	223000 - Plumbing Specialties
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. American National Standards Institute:
	B. International Association of Plumbing and Mechanical Officials:
	C. Plumbing Drainage institute:
	D. Safe Drinking Water Act.

	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Shop Drawings: Indicate dimensions, weights, and placement of openings and holes.
	C. Product Data: Provide component sizes, rough-in requirements, service sizes, capacities and finishes.
	D. Manufacturer's Installation Instructions: Submit installation methods and procedures.  Indicate assembly and support requirements.
	E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Operation and Maintenance Data: Submit fixture, trim, exploded view and replacement parts lists.

	1.5 QUALITY ASSURANCE
	A. Record actual locations of equipment, cleanouts, etc.
	B. Provide products requiring electrical connections listed and classified by Underwriters Laboratories Inc. as suitable for purpose specified and indicated.
	C. Provide plumbing fixture fittings in accordance with ASME A112.18.1 that prevent backflow from fixture into water distribution system.
	D. Maintain one copy of each document on site.
	E. Alternate Roof Drainage System:
	F. Alternate roof drainage system, if used must include all costs of all involved trades and fees for additional design work associated with installation.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing work of this section with minimum three years documented experience.

	1.7 PRE-INSTALLATION MEETINGS
	A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.
	B. Accept specialties on site in factory packaging. Inspect for damage.
	C. Protect installed specialties from damage by securing areas.

	1.9 WARRANTY
	A. Section 01 70 00 - Closeout Requirements: Product warranties and product bonds.
	B. Manufacturer's warranties shall not start until the date of Substantial Completion or, until all aspects of the commissioning of the respective system are complete and accepted by the Commissioning Authority and the Owner, whichever date is later. The contractor responsible for this section shall include in their base bid any additional cost for extending manufacturer's warranties until the date of Substantial Completion or, until all aspects of the commissioning of the respective system are complete and accepted by the Commissioning Authority and the Owner, whichever date is later.

	1.10 EXTRA MATERIALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance products.
	B. Provide two loose keys for hose bibs and wall hydrants.


	PART 2 PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:

	2.2 COMBINATION ROOF/OVERFLOW DRAINS
	A. Combination Roof/Overflow Drains:  Drain shall be capable of receiving both primary storm water and secondary, emergency storm water in one drain and shall be separated by storm water piping below drain.
	B. Combination Roof/Overflow Drains: 100C4 bi-functional roof drain.
	C. Roof Drain Options:

	2.3 ROOF DRAINS
	A. ASME A112.6.4; cast iron body with flashing clamp and gravel stop, vandal proof cast iron dome, underdeck clamp. Provide extension only as required to accommodate roof insulation thickness.

	2.4 OVERFLOW DRAINS
	A. ASME A112.6.4; cast iron body with flashing clamp and gravel stop, vandal proof cast iron dome, underdeck clamp, minimum 2” standpipe. Provide extension only as required to accommodate roof insulation thickness.

	2.5 DOWNSPOUT NOZZLES
	A. Stainless steel body, wall flange and bird screen. Install a minimum of 18” above finished grade. Provide concrete or stone splash block.

	2.6 FLOOR DRAINS
	A. Floor Drains: ANSI A112.21.1, cast iron body, nickel bronze top, flashing collar, adjustable strainer-head. Refer to schedule on drawings for additional information.

	2.7 FLOOR SINKS
	A. Floor Sinks: ANSI A112.21.1.  Square nickel bronze top, dome bottom strainer, flashing collar. Refer to schedule on drawings for additional information.

	2.8 CLEANOUTS
	A. Interior Finished Floor Cleanouts: Cast iron body with adjustable scoriated nickel bronze top and vandal proof screws.
	B. Interior Finished Wall Cleanouts:  Line type with cast iron body, round epoxy coated gasketed cover and round stainless steel access cover secured with machine screw.
	C. Interior Unfinished Accessible Areas:  Caulked or threaded type.  Provide stack cleanouts on vertical rainwater leaders.

	2.9 SEDIMENT INTERCEPTOR
	A. Epoxy coated cast iron body and secured cover with removable stainless steel sediment bucket.

	2.10 HOSE BIBS
	A. Manufacturers:
	B. ANSI/ASSE 1011 Bronze or brass with integral mounting flange.

	2.11 WALL HYDRANTS
	A. Manufacturers:
	B. Wall Hydrant: ANSI/ASSE 1019; self-draining type, freeze proof with removable key. Recessed lockable box.

	2.12 ROOF HYDRANTS
	A. Manufacturers:
	B. Roof Hydrant: ASSE 1052 double check valve backflow preventer, self-draining, freeze proof. Provide drain connection.

	2.13 WATER HAMMER ARRESTORS
	A. Manufacturers:
	B. ANSI A112.26.1; sized in accordance with PDI, lead free, pre-charged, suitable for operation in temperature range -100 to 300 degrees F (-73 to 149 degrees C) and maximum 250 psig (1700 kPa) working pressure.

	2.14 TRAP PRIMERS
	A. Manufacturers:
	B. ASSE 1018: Corrosion resistant brass, lead free, temperature range –40 to 450 degrees, ½” male inlet and ½” female outlet, pressure operating range 20 to 80 psig.

	2.15 EXPANSION TANKS
	A. Manufacturers:
	B. Construction:  Welded steel, ASME labeled, tested and stamped in accordance with Section 8D of ASME Code; supplied with National Board Form U-1, rated for working pressure of 125 psig (860 kPa), heavy duty butyl or EPDM diaphragm conforming to NSF 61, and steel legs or saddles.

	2.16 STOPS
	A. Manufacturers:
	B. Chrome plated angle brass supply stop valve with 1/4-turn angle ball stop, lead free, inlet shall be 1/2-inch sweat, outlet shall be 3/8-inch compression. Loose key or screw driver operation.  Supply stop shall be KTSCS40BX as manufactured by Brass Craft or approved equal.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 013000 - Administrative Requirements: Coordination and project conditions.
	B. Verify walls and floor finishes are prepared and ready for installation of fixtures.
	C. Verify electric power is available and of correct characteristics.

	3.2 PREPARATION
	A. Coordinate cutting and forming of roof and floor construction to receive drains to required invert elevations.

	3.3 INSTALLATION
	A. Install in accordance with manufacturer’s instructions.
	B. Install cleanouts as required by local code and as shown on the drawings.  Provide cleanouts in the following locations whether indicated on drawings or not:
	C. Install components level and plumb.
	D. Install water hammer arrestors with isolation valve in accessible locations. Provide access doors as required to maintain functionality and service of devices. Water hammer arrestors shall be provided on all branch lines where quick closing devices are installed, arrestors shall be not more than six feet from quick closing device.
	E. Trap primers shall be installed to serve all floor drains, provide distribution units as required for all drains.
	F. Trap primer connections shall be installed on cold water piping 1 ½ inch diameter or less.

	3.4 INTERCEPTORS
	A. Provide sediment interceptors for all art room sinks, maintain clearances as required by the manufacturer.

	3.5 INTERFACE WITH OTHER PRODUCTS
	A. Review millwork shop-drawings. Confirm location and size of drains before rough in and installation.

	3.6 ADJUSTING
	A. Section 017700 - Closeout Procedures: Testing, adjusting, and balancing.

	3.7 CLEANING
	A. Section 017700 - Closeout Procedures: Final cleaning.

	3.8 PROTECTION OF INSTALLED CONSTRUCTION
	A. Section 017700 - Closeout Procedures: Protecting installed construction.



	223200 - Domestic Water Treatment Equipment
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes water softeners.
	B. Related Sections:

	1.2 SUBMITTALS
	A. Division 01 - Submittal Procedures: Submittal procedures.
	B. Product Data: Submit capacity, electrical characteristics and connection requirements. Indicate dimensions of tanks, tank lining methods, anchors, attachments, lifting points, taps, drains, controls, and operating sequence.
	C. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.3 CLOSEOUT SUBMITTALS
	A. Division 01 - Execution and Closeout Requirements: Closeout procedures.
	B. Operation and Maintenance Data: Submit operation, maintenance, and inspection data, replacement part numbers and availability.

	1.4 QUALITY ASSURANCE
	A. Maintain one copy of each document on site.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience.

	1.6 PRE-INSTALLATION MEETINGS
	A. Division 01 - Administrative Requirements: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Division 01 - Product Requirements: Product storage and handling requirements.
	B. Provide temporary inlet and outlet caps. Maintain caps in place until installation.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.9 WARRANTY
	A. Division 01 - Execution and Closeout Requirements: Product warranties and product bonds.
	B. Furnish five year manufacturer warranty for water softener.

	1.10 MAINTENANCE SERVICE
	A. Division 01 - Execution and Closeout Requirements: Requirements for maintenance service.
	B. Furnish service and maintenance of water softener for two years from Date of Substantial Completion.
	C. Examine unit components monthly. Clean, adjust, and lubricate equipment.
	D. Include systematic examination, adjustment, and lubrication of unit, and controls checkout and adjustments. Repair or replace parts in accordance with manufacturer's operating and maintenance data. Use parts produced by manufacturer of original equipment.
	E. Perform work without removing units from service during building normal occupied hours.
	F. Provide emergency call back service during working hours for this maintenance period.
	G. Maintain locally, near Place of the Work, adequate stock of parts for replacement or emergency purposes. Have personnel available to ensure fulfillment of this maintenance service, without unreasonable loss of time.
	H. Perform maintenance work using competent and qualified personnel.
	I. Do not assign or transfer maintenance service to agent or subcontractor without prior written consent of Owner.

	1.11 MAINTENANCE MATERIALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance products.


	PART 2 PRODUCTS
	2.1 WATER SOFTENERS
	A. Manufacturers:
	B. Alternating twin mineral tanks, polyethylene tank construction, meter initiated regeneration.
	C. Brine tank with safety float.
	D. Flow: 22 gpm continuous flow, 27 gpm peak flow.
	E. 150,000 grain.

	2.2 REVERSE OSMOSIS SYSTEM
	A. Manufacturers:
	B. Frame: Epoxy powder coated carbon steel
	C. NEMA rated control box
	D. Type 304 stainless steel membrane housings
	E. Piping: Schedule 80 PVC
	F. Tubing: NSF 61 HDPE
	G. Pump: Multi-stage centrifugal
	H. Motor: ODP, 220V, 60Hz, single phase
	I. Electronic controller with indicator for tank full, low pressure, pre-treatment lock out, flushing, and processing.
	J. On/off switch
	K. 5-micron sediment pre-filter.
	L. Automatic inlet shut-off valve with air purge on start ip
	M. Automatic feed water flush
	N. Liquid filled pre-filter, post-filter and membrane pressure gauges.
	O. Product, waste, and recycle flow meters.
	P. Stainless steel control valves.
	Q. Low pressure pump protection.
	R. Operating pressure: 190 psig max
	S. Operating temperature: 33-100deg F
	T. Nominal recovery: 50-75%
	U. Nominal salt rejection: 95-98%
	V. Nominal rating: 8,000 gallons per day. 5 gallons per minute.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Coordinate with plumbing piping and related electrical work to achieve operating system.
	B. Waste water produced by the water softening and reverse osmosis systems shall be discharged to an exterior holding tank separate from the sanitary sewer septic system.
	C. Install isolation valves and unions on all inlets/outlets for maintenance.
	D. Provide by-pass piping and valves around the water softeners and reverse osmosis system.



	223300 - Plumbing Equipment
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. American National Standards Institute:
	B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
	C. American Society of Mechanical Engineers:
	D. National Fire Protection Association:
	E. United States Department of Energy:
	F. ICC

	1.3 SUBMITTALS
	A. See Division 01 - Administrative Requirements, for submittals procedures.
	B. Shop Drawings: Indicate heater dimensions, size of taps, and performance data. Indicate dimensions of tanks, tank lining methods, anchors, attachments, lifting points, taps, and drains.
	C. Product Data:
	D. Manufacturer's Installation Instructions: Submit mounting and support requirements.
	E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Operation and Maintenance Data: Submit replacement part numbers and availability.

	1.5 QUALITY ASSURANCE
	A. ASME Compliance: Water Heater shall bear ASME HLW stamp and be National Board listed.
	B. Listing: The water heater shall be listed ETL listed to UL 795 or ANSI Z21.10.3/CSA 4.3 “Gas Water Heaters”
	C. The water heater will comply shall current ASHRAE 90.1 requirements. Water heaters with full rated input of 300,000 BTU shall operate at a minimum 95.3% thermal efficiency at full firing rate when tested to the ANSI Z21.10.3 thermal efficiency test protocol (DOE 10 CFR 431).  Maintain one copy of each document on site.
	D. Water heater manufacturer certified to the ISO 9001 International Quality System.
	E. High Performance Building Requirements:

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience,
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience.

	1.7 PRE-INSTALLATION MEETINGS
	A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Products storage and handling requirements.
	B. Accept water heaters on site in original labeled cartons. Inspect for damage.
	C. Protect tanks with temporary inlet and outlet caps. Maintain caps in place until installation.

	1.9 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.10 WARRANTY
	A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.
	B. Furnish five year manufacturer warranty for domestic water heaters packaged water heating systems.
	C. Manufacturer's warranties shall not start until the date of Substantial Completion or, until all aspects of the commissioning of the respective system are complete and accepted by the Commissioning Authority and the Owner, whichever date is later. The contractor responsible for this section shall include in their base bid any additional cost for extending manufacturer's warranties until the date of Substantial Completion or, until all aspects of the commissioning of the respective system are complete and accepted by the Commissioning Authority and the Owner, whichever date is later.

	1.11 EXTRA MATERIALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.
	B. Storage tank, heating surfaces, and combustion chamber will have a manufacturer’s 15-year warranty (8 years non-prorated, 7 years prorated) covering manufacturing or material defects, waterside or fire side corrosion, leaks, and/or the production of rusty water. Warranties must be directly provided from the water heater manufacturer. Warranties provided by distributors, contractors, sales representatives or third party insurers will not be accepted.
	C. Burner and all heater parts: 1 year


	PART 2 PRODUCTS
	2.1 COMMERCIAL GAS FIRED STORAGE TYPE CONDENSING WATER HEATERS
	A. Acceptable Manufacturers:
	B. Construction: Tank, combustion chamber and fire tubes will be constructed from phase-balanced austenitic and ferritic duplex steel with a chemical structure containing a minimum of 21% chromium to prevent corrosion and mill certified per ASTM A 923Methods A to ensure that the product is free of detrimental chemical precipitation that affects corrosion resistance. The material selected shall be tested and certified to pass stress chloride cracking test protocols as defined in ISO 3651-2and ASTM G123 - 00(2005) “Standard Test Method for Evaluating Stress-Corrosion Cracking of Stainless Alloys with Different Nickel Content in Boiling Acidified Sodium Chloride Solution.”
	C. Materials shall meet ASME Section II material requirements and be accepted by NSF 61 for municipal potable water systems. Storage tank materials shall contain more than 80% post-consumer recycled materials and be 100% recyclable.
	D. Substitution Compliance requirements: The water heating system shall be storage type condensing or pre-piped boiler/tank condensing design with appropriate storage tanks and capable of delivering return water back to the boiler below 90 degrees to insure continual condensing operation. The system manufacturer’s design must be ETL listed as a complete unit and shall have an efficiency of 96% as tested to Thermal Efficiency based on ANSI Z21.10.3. Submittals must include ETL or equal test results showing conformance to efficiency requirements. This system must include a double wall plate & frame heat exchanged manufactured by Aerco (Smart Plate) or Alpha Laval along with detailed engineering calculations. A complete CAD design must be presented for approval with the submittals showing piping layout, pipe sizes, bypass piping, isolation valves, balance valves, pipe insulation type and thickness, pump size and type (must be all bronze), boiler manufacturer and efficiency, electrical requirements, double wall heat exchanger selection, skid dimensions and tank specifications. Approved boiler manufacturers are Aerco Benchmark and Viessmann VitoCrossal 300. Approved storage tank manufacturers are 90/10 copper nickel tanks from Hubbell or equal unlined storage tanks. Each tank will be piped to an external double wall heat exchanger with a bronze pump capable of delivering the required gph recovery while providing a return water temperature to the boiler below 90 degrees. A boiler efficiency curve will be submitted showing efficiency related to return water temperature. Any additional cost for motor starters, insulation, venting, gas pipe and/or other subcontractor labor shall be included in the submittal for equal substitutions and are the contractor’s responsibility.
	E. All tank connections/fittings will be non-ferrous or stainless steel.
	F. To preserve thermal efficiency, the water heater will not use or require a circulator piped from the hot water outlet to the cold water inlet of the heater for the purpose of temperature control during normal operation. Connection for a building return circulation line will be made to a dedicated hot return fitting at the center of the storage vessel and not the cold inlet piping.
	G. Finished vessel will not require sacrificial or impressed current anodes and none will be used. Water heaters or sidearm storage tanks that employ anode rods of any type will not be acceptable.
	H. Combustion will be provided by a premix, fan-assisted surface burner with a gas train meeting UL, ANSI and FM standards for the input specified. Gas train components will capable of self-proportionating gas and air to maintain optimum combustion in response to varying vent pressures. The burner will employ non-linkage modulation utilizing only a VFD drive to vary gas and air.
	I. Burner NOx emissions will be less than 20 ppm when corrected to 3% oxygen.
	J. Water heater will be a category IV, condensing appliance and vent through PVC or Polypropylene. Water heater will satisfy requirements for sealed combustion. Vents for inlet air and exhaust can terminate in different pressure zones.
	K. Capacity: Refer to schedule on drawings.
	L. Options shall include condensate neutralization system and other options as listed on the schedule.
	M. The water heater shall employ an electronic operating control with digital temperature readout. Operator shall be capable of connecting to a building automation system through serial connection using Modbus RTU protocol. An optional protocol gateway for BacNet MSTP/IP or Lonworks will be provided in accordance with the water heated schedule listed on the drawings.
	N. Water heater will be certified by the DOE/EPA Energy Star program for commercial water heaters, whereby standby loss and thermal efficiency are independently tested and certified.
	O. Water heaters will operate at a minimum 95.3% thermal efficiency at full firing rate when tested to the ANSI Z21.10.3 thermal efficiency test protocol (DOE 10 CFR 431).
	P. Controls: As a minimum, the heater will be equipped with the following:
	Q. Start Up: Start up on the unit will be performed by factory trained and authorized personnel. A copy of the start-up report will be provided to the owner. Water heater manufacture will provide a one year service policy from the date of approved start-up.
	R. Substitution shall follow the requirements of section 01 60 00 – Product Requirements

	2.2 ELECTRICAL CHARACTERISTICS AND COMPONENTS
	A. Electrical Characteristics: In accordance with Division 26 and the following:
	B. Disconnect Switch: Factory mount disconnect switch on equipment.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Maintain manufacturer's recommended clearances around and over water heaters.
	B. Install water heater on concrete housekeeping pad, minimum 5-1/2 inches high and 6 inches larger than water heater base on each side. Refer to division 03.
	C. Connect natural gas piping in accordance with NFPA 54.
	D. Connect natural gas piping to water heater, full size of water heater gas train inlet. Arrange piping with clearances for burner removal and service. Provide pressure regulator’s as required.
	E. Connect domestic hot water, domestic cold water piping to supply and return water heater connections.
	F. Install the following piping accessories.
	G. Install the following piping accessories on natural gas piping connections.
	H. Install discharge piping from relief valves and drain valves to nearest floor drain.
	I. Install diaphragm expansion tank on water heater.
	J. Install water heater trim and accessories furnished loose for field mounting.
	K. Install electrical devices furnished loose for field mounting.
	L. Install control wiring between water heater control panel and field mounted control devices.



	224000 - Plumbing Fixtures
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. American National Standards Institute:
	B. Air-Conditioning and Refrigeration Institute:
	C. American Society of Mechanical Engineers:
	D. Safe Drinking Water Act.

	1.3 SUBMITTALS
	A. Section 013300 - Submittal Procedures: Submittal procedures.
	B. Product Data: Submit catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes, trim, and finishes. Clearly indicate on submittal "Lead Free" where required.
	C. Samples: Submit two lavatory supply fittings fixtures for color matching sets of color chips for each standard color.
	D. Manufacturer's Installation Instructions: Submit installation methods and procedures.
	E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Operation and Maintenance Data: Submit fixture, trim, exploded view and replacement parts lists.

	1.5 QUALITY ASSURANCE
	A. Provide products requiring electrical connections listed and classified by Underwriters Laboratories Inc., testing firm acceptable to authority having jurisdiction as suitable for purpose specified and indicated.
	B. Provide plumbing fixture fittings in accordance with ASME A112.18.1 that prevent backflow from fixture into water distribution system.
	C. All plumbing fixtures and associated trim including faucets, valves, stops and water dispensers that are part of the domestic water system shall be lead free in accordance with SDWA 1417. Exclusions include toilets, urinals, fill valves, flush-o-meter valves, shower valves and main gate valves that are 2-inches and larger.
	D. Maintain one copy of each document on site.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience approved by manufacturer.

	1.7 PRE-INSTALLATION MEETINGS
	A. Section 013100 - Project Management and Coordination: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Section 016000 - Product Requirements: Product storage and handling requirements.
	B. Accept fixtures on site in factory packaging. Inspect for damage.
	C. Protect installed fixtures from damage by securing areas and by leaving factory packaging in place to protect fixtures and prevent use.

	1.9 WARRANTY
	A. Division 01 - Execution and closeout requirements: Product warranties and product bonds.
	B. Furnish five year manufacturer warranty for plumbing fixtures.
	C. Manufacturer's warranties shall not start until the date of Substantial Completion or, until all aspects of the commissioning of the respective system are complete and accepted by the Commissioning Authority and the Owner, whichever date is later. The contractor responsible for this section shall include in their base bid any additional cost for extending manufacturer's warranties until the date of Substantial Completion or, until all aspects of the commissioning of the respective system are complete and accepted by the Commissioning Authority and the Owner, whichever date is later.

	1.10 EXTRA MATERIALS
	A. Division 01 - Execution and Closeout Requirements: Spare parts and maintenance products.
	B. Furnish two sets of faucet washers, flush valve service kits, lavatory supply fittings, toilet seats.


	PART 2 PRODUCTS
	2.1 FLUSH VALVE WATER CLOSETS
	A. Manufacturers:
	B. Bowl: ASME A112.19.2M; wall hung, siphon jet vitreous china closet bowl, with elongated rim, 1-1/2 inch top spud, china bolt caps.
	C. Flush Valve Manufacturers:
	D. Flush Valve: Sensor operated, refer to plumbing fixture schedule.
	E. Seat: Solid white plastic, open front, extended back, self-sustaining hinge, brass bolts, without cover.
	F. Wall Mounted Carrier: ASME A112.6.1; adjustable cast iron frame, integral drain hub and vent, adjustable spud, lugs for floor and wall attachment, threaded fixture studs with nuts and washers.

	2.2 WALL HUNG URINALS
	A. Manufacturers:
	B. Urinal: ASME A112.19.2M or ANSI Z124.9, vitreous; vitreous china, wall hung blowout urinal with shields, integral trap, removable stainless steel strainer, 3/4 inch top spud, steel supporting hanger.
	C. Flush Valve: Sensor operated, refer to plumbing fixture schedule.
	D. Wall Mounted Carrier: ASME A112.6.1; cast iron and steel frame with tubular legs, lugs for floor and wall attachment, threaded fixture studs for fixture hanger, bearing studs.
	E. Provide elastomeric gasket complying with ASME A112.4.3, or approved setting compound, for fixture to flange connection.

	2.3 LAVATORIES
	A. Manufacturers:
	B. Vitreous China Wall Hung Basin: ASME A112.19.2M; vitreous china wall hung lavatory, with 4 inch high back, drillings on 4 inch centers, rectangular basin with splash lip, front overflow, and soap depression.
	C. Supply Fitting: ASME A112.18.1, SDWA 1417; chrome plated, lead free combination supply fitting with open grid strainer, water economy aerator with maximum 2.0 gpm flow, sensor operated faucet.
	D. Waste Fittings: ASME A112.18.2 or ASTM F 409.
	E. For hand washing facilities, provide tempered water supply to faucet through regulating device conforming to ASSE 1070.
	F. Accessories:
	G. Wall Mounted Carrier: ASME A112.6.1; cast iron and steel frame with tubular legs, lugs for floor and wall attachment, threaded studs for fixture hanger, concealed arm supports, bearing plate and studs.

	2.4 SINKS
	A. Manufacturers:
	B. Single Compartment Bowl: ASME A112.19.3; 18 gage thick, Type 304 stainless steel. Undermount and undercoated, with 1-1/2 inch chromed brass stainless steel drain 3-1/2 inch crumb cup and tailpiece, ledge back drilled for trim.
	C. Trim: ASME A112.18.1, SDWA 1417; chrome plated, lead free brass supply with high rise swing spout, vandal proof water economy aerator with maximum 1.5 gpm flow, sensor faucet.
	D. Accessories: Chrome plated 17 gage brass P-trap with clean-out plug and arm with escutcheon, lead free wheel handle screwdriver stop, lead free rigid flexible supplies.

	2.5 BOTTLE FILLER
	A. Manufacturers:
	B. Description: Surface mount bottle filling station, filtered, refrigerated, 8.0 GPH chilling capacity, hands free activation, visual filter monitor, integral drain, stainless steel finish.
	C. Accessories: Replaceable filters, removable access cover, hanger bracket and steel support carrier.

	2.6 ELECTRIC WATER COOLERS
	A. Manufacturers:
	B. Fountain:

	2.7 SERVICE SINKS
	A. Manufacturers:
	B. Bowl: 36 x 36 x 6 inch high terrazzo, floor mounted, with one inch wide shoulders, vinyl bumper guard, wall guards, and stainless steel strainer.
	C. Trim: ASME A112.18.1 exposed wall type supply with cross lever handles, spout wall brace, vacuum breaker, check valves, hose end spout, strainers, eccentric adjustable inlets, integral lead free screwdriver stops with covering caps and adjustable threaded wall flanges.
	D. Accessories:

	2.8 SHOWERS
	A. Manufacturers:
	B. Shower Drain: Chrome plated brass.
	C. Shower Valve: ASME A112.18.1, ASSE 1016; brass body, pressure-balanced shower valve, integral service stops, integral diverter valve, polished chrome finish, indexed handle(s).
	D. Shower Head: ASME A112.18.1; concealed supply, bent shower arm, flow restrictor, chrome plated finish, chrome plated escutcheon.

	2.9 LAVATORY INSULATION KIT
	A. Manufacturers:
	B. Product Description: Where Lavatories are noted to be insulated for ADA compliance, furnish the following: Safety Covers conforming to ANSI A117.1 and consisting of insulation kit of molded closed cell vinyl construction, 3/16 inch thick, white color, for insulating tailpiece, P-trap, valves, and supply piping. Furnish with weep hole and angle valve access covers.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 013000 - Administrative Requirements: Coordination and project conditions.
	B. Verify walls and floor finishes are prepared and ready for installation of fixtures.
	C. Verify electric power is available and of correct characteristics.
	D. Confirm millwork is constructed with adequate provision for installation of counter top lavatories and sinks.

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

	3.3 INSTALLATION
	A. Install each fixture with trap, easily removable for servicing and cleaning.
	B. Provide chrome plated rigid or flexible lead free supplies to fixtures with loose key screwdriver stops, reducers, and escutcheons.
	C. Install components level and plumb.
	D. Install and secure fixtures in place with wall supports wall carriers and bolts.
	E. Seal fixtures to wall and floor surfaces with sealant as specified in Division 07 - Thermal and Moisture Protection, color to match fixture.
	F. Solidly attach water closets to floor with lag screws. Lead flashing is not intended hold fixture in place.
	G. For ADA accessible water closets, install flush valve with override push button to wide side of stall.

	3.4 INTERFACE WITH OTHER PRODUCTS
	A. Review millwork shop-drawings. Confirm location and size of fixtures and openings before rough in and installation.
	B. Review architectural drawings and verify contractor’s submitted carriers are compatible with chases provided. Refer to architectural drawings for additional information.

	3.5 ADJUSTING
	A. Division 01 - General Requirements: Testing, adjusting, and balancing.
	B. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or overflow.

	3.6 CLEANING
	A. Division 01 - General Requirements: Final cleaning.
	B. Clean plumbing fixtures and equipment.

	3.7 PROTECTION OF INSTALLED CONSTRUCTION
	A. Division 01 - General Requirements: Protecting installed construction.
	B. Do not permit use of fixtures before final acceptance.


	END OF SECTION 224000

	230400 - General Conditions for Mechanical Trades
	PART 1 GENERAL
	1.1 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS
	A. Implement practices and procedures to meet the project’s environmental goals, which include complying with Connecticut Standard Guidelines Compliance Manual for High Performance Buildings, September 2011, with additional mandatory building project requirements for schools. Specific project goals which may impact this and the other sections of this specification include: use of recycled-content materials; use of locally-manufactured materials; use of low-emitting materials; use of certified wood products; construction waste recycling; and the implementation of a construction indoor air quality management plan. Ensure that the requirements related to these goals, as defined in this Section and other Sections of the contract documents, are implemented to the fullest extent. Substitutions or other changes to the work shall not be allowed if such changes substantially compromise the stated High Performance Building criteria.
	B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance Buildings, September 2011, with additional mandatory building project requirements for schools and the Department of Administrative Services / Office of School Construction Grants & Review High Performance School Construction Bulletin, June 2017.

	1.2 RELATED REQUIREMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to all Divisions 23 Sections.
	B. This section applies to certain sections of Division 26, "Electrical," and this section applies to all sections of Division 23, "Mechanical" of this project specification unless specified otherwise in the individual sections.
	C. The Drawings of other trades (Architectural, Food Service, Structural, Landscape, Civil, Mechanical, Fire Protection and Plumbing) shall be examined for coordination and familiarity of work with other Contractors. Any duplication or omission of provisions in this project should be brought to the attention of the Owners prior to Bidding.

	1.3 DESCRIPTION
	A. The General Conditions and Supplementary General Conditions are a part of this Division and are to be considered a part of this Contract.
	B. Where items of the General Conditions and Supplementary General Conditions are repeated in other Sections of the Specifications, it is merely intended to qualify or to call particular attention to them.  It is not intended that any other parts of the General Conditions and Supplementary General Conditions shall be assumed to be omitted if not repeated therein.  This Section applies equally and specifically to all Contractors supplying labor and/or equipment and/or materials as required under each Section of this Division.  Where conflicts exist between the drawings and the specifications or between this section of the specifications and other sections, the more stringent or higher cost option shall apply.

	1.4 INTENT
	A. It is the intent of the Specifications and Drawings to call for finished work, tested and ready for operation. Provide all parts necessary for the intended use, fully complete and operational, and installed in professional manner in accordance with the design intent.
	B. Any apparatus, appliance, material or work not shown on drawings but mentioned in the specifications, or vice versa, or any incidental accessories necessary to make the work complete and ready for operation as determined by good trade practice even if not particularly specified, shall be furnished, delivered and installed under their respective Divisions without any additional expense to the Owner.
	C. Minor details not usually shown or specified but necessary for proper installation and operation shall be included in the work as though they were hereinafter shown or specified.
	D. Work under each Section shall include giving written notice to the Owner and Engineer of any materials or apparatus be�lieved inadequate or unsuitable; in violation of laws, ordinances, rules or regulations of authorities having jurisdiction; and any necessary items of work omitted.  In the absence of such written notice, it is mutually agreed that work under each Section includes the cost of all required items for the accepted, satisfactory functioning of the entire system without extra compensation.

	1.5 DEFINITIONS
	A. No Exceptions Taken – reviewed and determined to be in general conformance with contract documents.
	B. “Approved equal” mean any product which in the opinion of the Engineer is equal in quality, arrangement, appearance, and performance to the product specified.
	C. Directed:  Terms such as "directed," "requested," "authorized," "selected," "approved," "required," and "permitted" mean "directed by the Engineer," "requested by the Engineer," and similar phrases.
	D. “Finished” refers to all rooms and areas to be specified to receive architectural treatment as indicated on the drawings.  All rooms and areas not covered, including underground tunnels and areas above ceilings shall be considered not finished, unless otherwise noted.
	E. “Furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, ready to be installed including where appropriate all necessary interim storage and protection.
	F. Indicated:  The term "indicated" refers to graphic representations, notes, or schedules on the Drawings, other paragraphs or schedules in the Specifications, and similar requirements in the Contract Documents.  Where terms such as "shown," "noted," "scheduled," and "specified" are used, it is to help the reader locate the reference; no limitation on location is intended.
	G. “Install” shall mean set in place complete with all mounting facilities and connections as necessary ready for normal use or service.
	H. “Product” shall mean any item of equipment, material, fixture, apparatus, appliance or accessory installed under this Division.
	I. “Provide” shall mean furnish (or supply) and install as necessary.
	J. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, as well as rules, conventions, and agreements within the construction industry that control performance of the Work.
	K. Remove:  The term “remove” means “to disconnect from its present position, remove from the premises and to dispose of in a legal manner.”
	L. Special Warranties:  The term “Special Warranties” are written warranties required by or incorporated in the Contract Documents, either to extend time limits provided by standard warranties or to provide greater rights for the Owner.
	M. Standard Product Warranties: The term “Standard Product Warranties” are preprinted written warranties published by individual manufacturers for particular products and are specifically endorsed by the manufacturer to the Owner.
	N. “Subcontractor” means specifically the subcontractor working under this Division.  Other Contractors are specifically designated “Plumbing Subcontractor”, “General Contractor” and so on.  Note: Take care to ascertain limits of responsibility for connecting equipment which requires connections by two or more trades.
	O. Substitutions:  Requests for changes in products, materials, equipment, and methods of construction proposed by the Contractor are considered requests for "substitutions."
	P. “Wiring” shall mean cable assembly, raceway, conductors, fittings and any other necessary accessories to make a complete wiring system.

	1.6 CONTRACT DOCUMENTS
	A. The two dimensional drawings govern the construction.  They show the design intent and are part of the Contract Documents.  BIM models are not part of contract documents.  They are developed for convenience only.
	B. Drawings are diagrammatic and indicate the general arrangement of systems and work included in the Contract.  Consult the Architectural Drawings and Details for exact location of fixtures and equipment; where same are not definitely located, obtain this information from the Architect.  (Do not scale the drawings)
	C. Work under each Section shall closely follow Drawings in layout of work; check Drawings of other Divisions to verify spaces in which work will be installed.  Maintain maximum headroom; where space conditions appear inadequate, Owner and Engineer shall be notified before proceeding with installations.
	D. The Owner may, without extra charge, make reasonable modifications in the layout as needed to prevent conflict with work of other trades and/or for proper execution of the work.

	1.7 DISCREPANCIES IN DOCUMENTS
	A. Where variances occur between the Drawings and Specifications or within either of the Documents, the item or arrangement of better quality, shall be included in the Contract price.  The Owner and Engineer shall decide on the item and the manner in which the work shall be installed.
	B. Where Drawings or Specifications conflict or are unclear, submit clarification request in writing before Award of Contract.  Otherwise, Architect's interpretation of Contract Documents shall be final, and no additional compensation shall be permitted due to discrepancies or un-clarities thus resolved.
	C. Where Drawings or Specifications do not coincide with manufacturers' recommendations or with applicable codes and standards, submit clarification request in form of an RFI before installation.  Otherwise, make changes in installed work required for compliance with manufacturer instructions or codes and standards within Contract Price.
	D. Where insufficient information exists in the documents to precisely describe a certain component or subsystem, or the routing of a component or its coordination with other building elements, where notification required by Paragraph (B) above has not been submitted, provide the specific component or subsystem with all parts necessary for the intended use, fully complete and operational, and installed in professional manner either concealed or exposed in accordance with the design intent.
	E. Where discrepancies exist between the mechanical, plumbing, fire protection, and electrical drawings in regards to what trade owns disconnects or starters, the discrepancy shall be brought to the Architect’s attention in accordance with paragraph (B) above.  If the scope is not resolved prior to the Award of Contract, Division 26 shall provide such items.

	1.8 CODES AND STANDARDS
	A. Reference Standard Compliance
	B. Wherever Codes and/or Standards are mentioned in these Specifications, the latest applicable edition or revision of the local building or life safety code shall be followed.
	C. The following Standards shall be used where referenced by the following abbreviations:
	D. All materials furnished and all work installed shall comply with the rules and recommendations of the NFPA, the requirements of the local utility companies, the recommendations of the fire insurance rating organization having jurisdiction and the requirements of all Governmental departments having jurisdiction.
	E. The Contractor shall include in the work, without extra cost to the Owner, any labor, materials, services, ap�paratus and Drawings in order to comply with all applicable laws, ordinances, rules and regulations, whether shown on Drawings and/or specified or not.

	1.9 PERMITS AND FEES
	A. The Contractor shall give all necessary notices, obtain all permits; and pay all Government and State sales taxes and fees where applicable, and other costs, including utility connections or extensions in connection with the work, file all necessary Drawings, prepare all documents and obtain all necessary approvals of all Governmental and State departments having jurisdiction, obtain all required certificates of inspection for his work, and deliver a copy to the Owner and Engineer before request for acceptance and final payment for the work.

	1.10 EQUIPMENT EQUIVALENTS AND SUBSTITUTIONS
	A. Certain manufacturers of material, apparatus or appliances are indicated in the drawings and specifications for this project.  These items have been used as the basis of design, and as a convenience in fixing the minimum standard of quality, finish and design that is required.  If the Contractors uses an “approved equal” alternative to the basis of design, and if the features of that alternative have an impact on other components of the Project, the Contractor shall include the necessary adjustments in those components, whether for architectural, structural, mechanical, electrical, fire protection, or any other elements, plus any adjustments for difference in performance.
	B. Where no specific make of material, apparatus or appliance is mentioned, any first-class product made by a reputable manufacturer may be submitted for Architect and Engineer review.
	C. Where the Contractor proposes to use an item that is different from the basis of design in the Drawings and specifications, and that will require the redesign of the structure, partitions, foundations, piping, wiring or any other component of the mechanical, electrical, or architectural layout, the Contractor shall provide the necessary redesign of those components.
	D. Where the Contractor proposes to deviate (provide an equivalent or request for substitution) from the basis of design scheduled equipment or materials as hereinafter specified or shown on the drawings, they are required to submit a requested for substitution in writing. The Contractor shall state in their request whether it is a substitution, equivalent or a non approved equivalent to that specified and the amount of credit or extra cost involved.  A copy of said request shall be included in the Base Bid with manufacturer’s equipment cuts.  The Base Bid shall be based on using the materials and equipment as specified with no exceptions.
	E. If an alternative or substitute item results in a difference in quantity and arrangement of structure, piping, ductwork, valves, pumps, insulation, wiring, conduit, and equipment from that specified or indicated on the Drawings, the Contractor shall furnish and install any such additional equipment required by the system, at no additional cost to the Owner including any costs added to other trades due to the equivalent change from the basis of design detailed in the drawings or included within the specifications.
	F. Equipment, material or devices submitted for review as a “substitution” shall meet the following requirements:
	G. Substitution Request Submittal: Requests for substitution will be considered if received in writing 14 days before the bid date. Requests received later than 14 days before the bid date may be considered or rejected at the discretion of the Engineer/Owner.  Once the Contractor submits a complete request for substitution as determined by the engineer, the engineer reserves the right to request the time necessary to evaluate the request for substitution and review it with the Owner.
	H. Identify the product, or the fabrication or installation method to be replaced in each request. Include related Specification Section and Drawing numbers. Provide complete documentation showing compliance with the requirements for substitutions, and the following information, as appropriate:

	1.11 SUBMITTAL PROCEDURES
	A. Provide Submittals in accordance with the requirements of Division 01 and as indicated in the following.
	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.  Transmit each submittal sufficiently in advance of performance of related construction activities to avoid delay.
	C. Processing:  Allow sufficient review time so that installation will not be delayed as a result of the time required to process submittals, including time for resubmittals.
	D. Submittal Preparation:  Place a permanent label or title block on each submittal for identification.  Indicate the name of the entity that prepared each submittal on the label or title block.  Submittals shall be arranged in order of specification sections.
	E. Submittal Transmittal:  Package each submittal appropriately for transmittal and handling.  Transmit each submittal from Contractor to Engineer using a transmittal form.  Submittals received from sources other than the Contractor will be returned without action.  On the transmittal, record relevant information and requests for data.  On the form, or separate sheet, record deviations from Contract Document requirements, including minor variations and limitations.  Include Contractor's certification that information complies with Contract Document requirements.
	F. Except for submittals for record, information or similar purposes, the Engineer will review each submittal, mark to indicate action taken, and return promptly.  Compliance with specified characteristics is the Contractor's responsibility.
	G. Action Stamp:  The Engineer will stamp each submittal with a uniform, self-explanatory action stamp.  The stamp will be appropriately marked, to indicate the action taken.

	1.12 SHOP DRAWINGS
	A. Submit neatly prepared information, drawn to accurate scale.  Highlight, encircle, or otherwise indicate deviations from the Contract Documents.  Do not reproduce Contract Documents or copy standard information as the basis of Shop Drawings.  Standard information prepared without specific reference to the Project is not considered Shop Drawings.
	B. The Contractor shall submit for review detailed shop drawings of all equipment and material specified in each section and coordinated ductwork layouts.  No material or equipment may be delivered to the job site or installed until the Contractor has received shop drawings for the particular material or equipment which have been properly reviewed.  Shop drawings shall be submitted within 60 days after award of Contract before any material or equipment is purchased.  The Contractor shall submit for review all shop drawings to be incorporated in the Mechanical Contract.
	C. Provide shop drawings for all devices specified under equipment specifications for all systems.  Shop drawings shall include manufacturers’ names, catalog numbers, cuts, diagrams, dimensions, identification of products and materials included, compliance with specified standards, notation of coordination requirements, notation of dimensions established by field measurement and other such descriptive data as may be required to identify and accept the equipment.  A complete list in each category (example: all fixtures), of all shop drawings, catalog cuts, material lists, etc., shall be submitted to the Engineer at one time.  No consideration will be given to a partial shop drawing submittal.
	D. When a submittal could involve more than one trade, e.g., valves, piping, etc., the submitted shall be separated by traded involved, i.e. HVAC, plumbing, fire protection, etc.
	E. Where multiple quantities or types of equipment are being submitted, provide a cover sheet (with a list of contents) on the submittal identifying the equipment or material being submitted.
	F. The Contractor shall furnish all necessary templates, patterns, etc., for installation work and for the purpose of making adjoining work conform; furnish setting plans and shop details to other trades as required.
	G. “No Exception Taken” rendered on shop drawings shall not be considered as a guarantee of measurements or building conditions.  Where drawings are reviewed, review does not mean that drawings have been checked in detail; said approval does not in any way relieve the Contractor from his responsibility or necessity of furnishing material or performing work as required by the Contract Drawings and Specifications.  Verify available space prior to submitting shop drawings.  Review of shop drawings shall not apply to quantity of material.
	H. After shop drawings have been reviewed, with no exceptions taken, no further changes will be allowed without the written consent of the Engineer.
	I. Shop drawing submittal sheets which may show items that are not being furnished shall have those items crossed off to clearly indicate which items will be furnished.
	J. Bidders shall not rely on any verbal clarification of the Drawings and/or Specifications.  Any questions shall be referred to the Engineer in writing at least five (5) working days prior to Bidding to allow for issuance of an Addendum.
	K. Do not use Shop Drawings without an appropriate final stamp indicating action taken in connection with construction.
	L. All submittals shall be made in electronic PDF format with searchable OCR (Optical Character Recognition) format. This excludes scanned and faxed materials.

	1.13 COORDINATION DRAWINGS AND BIM MODEL
	A. Coordination drawings are required for all mechanical and electrical trades.  The content and procedures described in Division 01 shall be followed, with the additional requirements specifically for the mechanical and electrical trades as described in this Section.  If a BIM model is not used on this project, the below requirements shall be accomplished in CAD.
	B. Prepare coordination drawings accordance with Division 1, at 1 to 1 (full) scale prepared at ¼” = 1’ -0” detailing major elements, components, and systems of mechanical equipment and materials in relationship with other systems, installations, and building components.  Indicate locations where space is limited for installation and access and where sequencing and coordination of installations are of importance to the efficient flow of the Work, including (but not necessarily limited to) the following:
	C. Indicate scheduling, sequencing, movement, and positioning of large equipment into the building during construction.
	D. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings and their relationship to other penetrations and installations.
	E. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and inlets, light fixtures, communication systems components, sprinklers, and other ceiling-mounted items.
	F. The Contractor and each subcontractor shall sign and date each coordination drawing prior to submission.
	G. Work shall not be performed until coordination drawings have been approved by the architect and engineer.
	H. Electronic copies of the MEP floor plans and/or BIM model are available to use as a basis for preparing coordination drawings and can be provided by the Engineer.  If the Contractor elects to obtain the Engineers electronic files an Electronic Drawing File Release Form must be submitted.  This form must be signed by the Contractor, Owner, and Architect.  Upon receipt of a signed copy of the Electronic Drawing File Release Form, the Engineer will provide copies of the electronic files for the Contractor’s use.  A copy of the Electronic Drawing File Release Form is appended to the end of this specification section
	I. Review by Engineer of coordination drawings is limited to confirming that requirements for coordination and preparation of plans have been complied with by the Contractor and shall not diminish responsibility under this Contract for final coordination of installation and maintenance clearances of all systems and equipment with Architectural, Structural, Mechanical, Electrical and other related work.

	1.14 COORDINATION WITH OTHER DIVISIONS
	A. All work shall be carried out in conjunction with other trades and full cooperation shall be given in order that all work may proceed with a minimum of delay and interference.  Particular emphasis is placed on timely installation of major apparatus and furnishing other Contractors, especially the Contractor or Construction Manager, with information as to openings, chases, sleeves, bases, inserts, equipment locations, panels, etc., re�quired by other trades.
	B. The Contractors are required to examine all of the Project Drawings and mutually arrange work so as to avoid interference with the work of other trades.  In general, ductwork, HVAC piping, sprinkler piping and drainage lines take precedence over water, gas and electrical conduits.  The Engineer shall make final decisions regarding the arrangement of work which cannot be agreed upon by the Contractors.
	C. Where the work of the Contractor will be installed in close proximity to or will interfere with work of other trades, the Contractors will cooperate in working out space conditions to make a satisfactory adjustment.
	D. If the work under a Section is installed before coordinating with other Divisions or Sections or so as to cause interference with work of other Sections, the necessary changes to correct the condition shall be made by the Contractor causing the interference without extra charge to the Owner.
	E. The two dimensional drawings are diagrammatic. They indicate general arrangements of mechanical systems and other work, and are intended to convey sufficient information for skilled contractors and tradespeople to furnish and install complete systems. They are not intended to be absolutely precise; they are not intended to specify or to show every offset, fitting, and component.  The purpose of the drawings is to indicate a systems concept, the main components of the systems, and the approximate geometrical relationships.  Based on the systems concept, the main components, and the approximate geometrical relationships, provide all other components and materials to make the systems fully complete, coordinated with other systems and the structure and space available, and operational. Similarly, the drawings do not show all offsets required for coordination nor do they show the exact routings and locations needed to coordinate with structure and other trades in order to avoid interferences and to meet ceiling heights and other Architectural requirements.  Establish and provide offsets, changes in direction, and exact routings to coordinate all systems. Where conflicts or potential conflicts exist and engineering guidance is desired, submit a “Request for Information” (RFI).
	F. Controls contractor shall coordinate and sequences of operation with all other trades as necessary to provide a complete and functioning system.

	1.15 QUALITY CONTROL
	A. Service Support:  The equipment items shall be supported by service organizations which are reasonably convenient to the equipment installation in order to render satisfactory service to the equipment on a regular and emergency basis during the warranty period of the contract.
	B. Modification of References:  In each of the publications referred to herein, consider the advisory provisions to be mandatory, as though the word, "shall" had been substituted for "should" wherever it appears.
	C. The Contractor shall furnish the services of an experienced superintendent who shall be constantly in charge of the installation of the work together with all skilled tradespeople, fitters, metal workers, welders, helpers and laborers required to unload, transfer, erect, connect, adjust, start, operate and test each system.
	D. Unless otherwise specifically indicated on the Drawings or Specifications, all equipment and materials shall be installed with the acceptance of the Engineer and in accordance with the recommendations of the manufacturer.  This includes the performance of such tests as the manufacturer recommends.
	E. All labor for installation of mechanical systems shall be performed by experienced, skilled tradespeople under the supervision of a licensed journeyman foreman.  All work shall be of a quality consistent with good trade practice and shall be installed in a neat, professional manner.  The Engineer reserves the right to reject any work which, in their opinion, has been installed in a substandard, dangerous or unserviceable manner.  The Contractor shall replace said work in a satisfactory manner at no extra cost to the Owner.

	1.16 SHUTDOWNS
	A. When installation of a new system requires the temporary shutdown of an existing operating system, the connection of the new system shall be performed at such time as designated by the Owner.
	B. The Engineer and the Owner shall be notified in writing of the estimated duration of the shutdown period at least ten (10) days in advance of the date the work is to be performed.
	C. Work shall be arranged for continuous performance whenever possible.  The Contractor shall provide all necessary labor, including overtime if required, to assure that existing operating services will be shut down only during the time actually required to make necessary connections.

	1.17 TEMPORARY UTILITIES
	A. General:  Provide new materials and equipment; if acceptable to the Engineer, undamaged previously used materials in serviceable condition may be used.  Provide materials suitable for the use intended.
	B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  Operate in a safe and efficient manner.  Take necessary fire prevention measures.  Do not overload facilities, or permit them to interfere with progress.  Do not allow hazardous dangerous or unsanitary conditions, or public nuisances to develop or persist on the site.
	C. First Aid Supplies:  Comply with governing regulations.
	D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers for temporary offices and similar spaces.  In other locations provide hand-carried, portable, UL-rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of NFPA recommended classes for the exposures.
	E. Utilities:  Engage the appropriate local utility company to install temporary service or connect to existing service.  Where the company provides only part of the service, provide the remainder with matching, compatible materials and equipment; comply with the company's recommendations.
	F. Water Service:  Install water service and distribution piping of sizes and pressures adequate for construction until permanent water service is in use.
	G. Temporary Heat-Cool-Dehumidification:  Provide temporary services required by construction activities, for curing or drying of completed installations or protection of installed construction from adverse effects of low temperatures or high humidity.  Select safe equipment that will not have a harmful effect on completed installations or elements being installed.  Coordinate temporary services to produce the ambient condition required and minimize consumption of energy.  The building’s permanent HVAC systems shall not be used for these purposes.
	H. Environmental Protection:  Provide protection, operate temporary facilities and conduct construction in ways and by methods that comply with environmental regulations, and minimize the possibility that air, waterways and subsoil might be contaminated or polluted, or that other undesirable effects might result.  Avoid use of tools and equipment which produce harmful noise.  Restrict use of noise making tools and equipment to hours that will minimize complaints from persons or firms near the site.
	I. Termination and Removal:  Unless the Engineer requires that it be maintained longer, remove each temporary facility when the need has ended, or when replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanent construction that may have been delayed because of interference with the temporary facility.  Repair damaged Work, clean exposed surfaces and replace construction that cannot be satisfactorily repaired.  Materials and facilities that constitute temporary facilities are property of the Contractor. The Owner reserves the right to take possession of Project identification signs.

	1.18 Equipment Access
	A. Appliances, controls devices, heat exchangers and HVAC system components that utilize energy shall be accessible for inspection, service, repair and replacement without disabling the function of a fire-resistance-rated assembly or removing permanent construction, other appliances, venting systems or any other piping or ducts not connected to the appliance being inspected, serviced, repaired or replaced. A level working space not less than 30 inches deep and 30 inches wide shall be provided in front of the control side to service an appliance.

	1.19 BUILDING FLUSH-OUT
	A. Building flush-out shall begin after construction ends and finishes are installed but prior to building occupancy.  Prior to building flush-out, HVAC systems shall be balanced per Specification Section 23 05 93.  Flush-out shall not occur until contractor receives permission to proceed from the Owner or Owner’s representative.
	B. Building flush-out procedures shall include continuously operating all the building’s new ventilation systems at maximum design outside air flow rates.  For constant volume HVAC systems, ventilation systems shall operate at maximum design supply air flow rates.
	C.
	D.
	E.
	F.
	G. LEED REQUIREMENTS
	H. Contractor shall include hourly trend log and record during duration of building flush out.
	I. Log to include hours, airflow, temperature, and RH% of space and be summarized to confirm performance.
	J. Install new filtration media at end of flush-out and reset controls sequence of operation as needed.
	K. CT High Performance Building Requirements
	L. Contractor shall include hourly log and record during duration of building flush out.
	M. Log to include hours, airflow, temperature, and RH% of space and be summarized to confirm performance.
	N. Install new filtration media at end of flush-out and reset controls sequence of operation as needed.

	1.20 PROJECT PHASING
	A. Work under each Section shall include all necessary temporary connections, equipment, piping, heating, temperature control work, fire stopping, water heaters, labor, and material as necessary to accommodate the phasing of Construction as developed by the General Contractor or Construction Manager and approved by the Owner. All existing systems that pass-thru an area of the building shall remain operational during all phases of construction. No extra compensation shall be granted the Contractor for work required to maintain existing systems operational or to accommodate the construction phasing of the project.

	1.21 PROTECTION OF MATERIALS AND EQUIPMENT
	A. Work under each Section shall include protecting the work and material of all other Sections from damage by work or workpeople and shall include making good all damage thus caused.
	B. The Contractor shall be responsible for work and equipment until the facility has been accepted by the Owner.  Protect work against theft, injury or damage and carefully store material and equipment received on site which is not immediately installed.  Close open ends of work with temporary covers or plugs during construction to prevent entry of foreign material.
	C. Work under each Section includes receiving, unloading, uncrating, storing, protecting, setting in place and com�pletely connecting equipment supplied under each Section.  Work under each Section shall also include exercising special care in handling and protecting equipment and fixtures, and shall include the cost of replacing any of the equipment and fixtures which are missing or damaged.
	D. Equipment and material stored on the job site shall be protected from the weather, vehicles, dirt and/or damage by tradespeople or machinery.  Insure that all electrical or absorbent equipment or material is protected from moisture during storage.

	1.22 ADJUSTING AND TESTING
	A. After all the equipment and accessories to be furnished are in place, they shall be put in final adjustment and subjected to such operating tests so as to assure the Engineer that they are in proper adjustment and in satis�factory, permanent operating condition.
	B. Where requested by the Engineer, a factory-trained service representative shall inspect the installation and assist in the initial startup and adjustment to the equipment.  The period of these services shall be for such time as necessary to secure proper installation and adjustments.  After the equipment is placed in permanent operation, the service representative shall supervise the initial operation of the equipment and instruct personnel responsible for operation and maintenance of the equipment.  The service representative shall notify the Contractor in writing that the equipment was installed according to manufacturer’s recommendations and is operating as intended by the manufacturer.

	1.23 CLEANING
	A. The Contractor shall thoroughly clean and flush all piping, ducts and equipment of all foreign substances, oils, burrs, solder, flux, etc., inside and out before being placed in operation.
	B. If any part of a system should be stopped or damaged by any foreign matter after being placed in operation, the system shall be disconnected, cleaned and reconnected wherever necessary to locate and/or remove obstructions.  Any work damaged in the course of removing obstructions shall be repaired or replaced when the system is reconnected at no additional cost to the Owner.
	C. During the course of construction, all ducts and pipes shall be capped in an acceptable manner to insure adequate protection against the entrance of foreign matter.
	D. Upon completion of all work under the Contract, the Contractor shall remove from the premises all rubbish, debris and excess materials left over from his work.  Any oil or grease stains on floor areas caused by the Contractor shall be removed and floor areas left clean.
	E. Complete the following cleaning operations before requesting inspection for Certification of Substantial Completion.
	F. Comply with regulations of authorities having jurisdiction and safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner's property.  Do not discharge volatile, harmful or dangerous materials into drainage systems.  Remove and dispose of ALL waste materials, packaging material, skids etc. from the site and dispose of in a lawful manner in accordance with municipal, state and federal regulations.
	G. Where extra materials of value remaining after completion of associated Work have become the Owner's property, arrange for disposition of these materials as directed.

	1.24 OPERATING AND MAINTENANCE
	A. Upon completion of all work and tests, the Contractor shall furnish the necessary skilled labor and helpers for operating his system and equipment for a period specified under each applicable Section of this Division.  During this period, the contractor shall fully instruct the Owner or the Owner’s representative in the operation, adjustment and maintenance of all equipment furnished.  The Contractor shall give at least seven (7) days notice to the Owner and the Engineer in advance of this period.
	B. The Contractor shall include the maintenance schedule for the principal items of equipment furnished under this Division.
	C. The Contractor shall physically demonstrate procedures for all routine maintenance of all equipment furnished under each respective Section to assure accessibility to all devices.
	D. An authorized manufacturer’s representative shall attest in writing that the equipment has been properly installed prior to startup of any major equipment.  The following equipment will require this inspection: pumps; air conditioning equipment, controls, air handling equipment, compressors, boilers etc.  These letters shall be bound into the operating and maintenance books.
	E. Refer to individual trade Sections for any other particular requirements related to operating instructions.
	F. Demonstration shall be recorded on USB Flash drive turned over to the Owner. Video recording shall be done in a professional manner with quality video (1080p resolution) and clear audible sound.

	1.25 OPERATING AND MAINTENANCE MANUALS
	A. Prepare operating and maintenance manuals in accordance with the requirements of Division 1 and as follows.  The Contractor shall prepare up to six (6) copies of a complete maintenance and operating instructions manual, bound in booklet form.  Organize operating and maintenance data into suitable sets of manageable size.  Bind properly indexed data in individual heavy-duty 3-ring vinyl-covered binders, with pocket folders for folded sheet information and designation partitions with identification tabs.  Mark appropriate identification on front and spine of each binder.
	B. Manual shall include the following:
	C. Include in the manual, a tabulated equipment schedule for all equipment.  Schedule shall include pertinent data such as: make, model number, serial number, voltage, normal operating current, belt size, filter quantities and sizes, bearing number, etc.  Schedule shall include maintenance to be done and frequency.
	D. Maintenance and instruction manuals shall be submitted to the Owner at the same time as the seven (7) day notice is given prior to the instruction period.

	1.26 ACCEPTANCES
	A. The equipment, materials, quality, design and arrangement of all work installed under the Mechanical Sections shall be subject to the review of the Engineer.
	B. Within 30 days after the awarding of a Contract, the Mechanical Contractor shall submit to the Engineer, for review, a list of manufacturers of equipment proposed for the work under the Mechanical Sections.  The intent to use the exact manufacturers and models specified does not relieve the Contractor of the responsibility of submitting such a list.
	C. If extensive or unacceptable delivery time is expected on a particular item of equipment specified, the Contractor shall notify the Owner and Engineer, in writing, within 30 days of award of the Contract.  In such instances, equipment substitutions may be made pending acceptance by the Engineer or the Owner’s representative.
	D. Where any specific material, process or method of construction or manufactured article is specified by refer�ence to the catalog number of a manufacturer, the Specifications are to be used as a guide and are not intended to take precedence over the basic duty and performance specified or noted on the Drawings.  In all cases, the Mechanical Contractor shall verify the duty specified with the specific characteristics of the equipment offered for review.  Equipment characteristics are to be used as mandatory requirements where the Contractor proposes to use an acceptable equivalent.
	E. If material or equipment is installed before it is reviewed and/or approved, the Contractor shall be liable for its removal and replacement at no extra charge to the Owner if, in the opinion of the Engineer, the material or equipment does not meet the intent of, or standard of quality implied by, the Drawings and Specifications.
	F. Failure on the part of the Engineer to reject shop drawings or to reject work in progress shall not be interpreted as acceptance of work not in conformance with the Drawings and/or Specifications.  Work not in conformance with the Drawings and/or Specifications shall be corrected whenever it is discovered.

	1.27 RECORD DRAWINGS
	A. General:  Do not use record documents for construction purposes; protect from deterioration and loss in a secure, fire-resistive location; provide access to record documents for the Engineer's reference during normal working hours.
	B. Maintain a clean, undamaged set of blue or black line white-prints of Contract Drawings and Shop Drawings.  Mark the set to show the actual installation where the installation varies substantially from the Work as originally shown.  Mark whichever drawing is most capable of showing conditions fully and accurately.  Give particular attention to concealed elements that would be difficult to measure and record at a later date.  Items to be indicated include but are not limited to:
	C. Mark record sets with red erasable pencil; use other colors to distinguish between variations in separate categories of the Work.
	D. Mark new information that is important to the Owner, but was not shown on Contract Drawings or Shop Drawings.
	E. Note related Change Order numbers where applicable.
	F. Organize record drawing sheets into manageable sets, bind with durable paper cover sheets, and print suitable titles, dates and other identification on the cover of each set.
	G. Final record documents shall be prepared in the latest electronic version and on USB Flash drive of all drawings and a clean set of reproducible paper copies shall be turned over to the Owner at the completion of the work.

	1.28 WARRANTIES AND BONDS
	A. The following general administrative and procedural requirements for warranties and bonds required by the Contract Documents, including manufacturers standard warranties on products and special warranties are to be included:
	B. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product warranties do not relieve the Contractor of the warranty on the Work that incorporates the products, nor does it relieve suppliers, manufacturers, and subcontractors required to countersign special warranties with the Contractor.
	C. Separate Prime Contracts:  Each prime Contractor is responsible for warranties related to its own Contract.

	1.29 WARRANTY REQUIREMENTS
	A. Related Damages and Losses:  When correcting warranted Work that has failed, remove and replace other Work that has been damaged as a result of such failure or that must be removed and replaced to provide access for correction of warranted Work.
	B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated warranty shall be equal to the original warranty with an equitable adjustment for depreciation.
	C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, replace or rebuild the Work to an acceptable condition complying with requirements of Contract Documents.  The Contractor is responsible for the cost of replacing or rebuilding defective Work regardless of whether the Owner has benefited from use of the Work through a portion of its anticipated useful service life.
	D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied warranties, and shall not limit the duties, obligations, right and remedies otherwise available under the law, nor shall warranty periods be interpreted as limitations on time in which the Owner can enforce such other duties, obligations, rights, or remedies.
	E. Rejection of Warranties:  The Owner reserves the right to reject warranties and to limit selections to products with warranties not in conflict with requirements of the Contract Documents.
	F. The Owner reserves the right to refuse to accept Work for the Project where a special warranty, certification, or similar commitment is required on such Work or part of the Work, until evidence is presented that entities required to countersign such commitments are willing to do so.
	G. Submit written warranties to the Engineer prior to the date certified for Substantial Completion.  If the Engineer's Certificate of Substantial Completion designates a commencement date for warranties other than the date of Substantial Completion for the Work, or a designated portion of the Work, submit written warranties upon request of the Engineer.
	H. When a designated portion of the Work is completed and occupied or used by the Owner, by separate agreement with the Contractor during the construction period, submit properly executed warranties to the Engineer within fifteen days of completion of that designated portion of the Work.
	I. When a special warranty is required to be executed by the Contractor, or the Contractor and a subcontractor, supplier or manufacturer, prepare a written document that contains appropriate terms and identification, ready for execution by the required parties.  Submit a draft to the Owner through the Engineer for approval prior to final execution.
	J. Form of Submittal:  At Final Completion compile two copies of each required warranty and bond properly executed by the Contractor, or by the Contractor, subcontractor, supplier, or manufacturer. Organize the warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	K. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl covered loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2" by 11" paper.

	1.30 GUARANTEES
	A. The Contractor shall guarantee all material and installation quality under these Specifications and the Contract for a period of one (1) year from the date of final acceptance by Owner.  During this guarantee period, all defects developing through faulty equipment, materials or installation quality shall be corrected or replaced immediately by this Contractor without expense to the Owner.  Such repairs or replace�ments shall be made to the Engineer's satisfaction.
	B. Contractor shall provide name, address, and phone number of all contractors and subcontractors and associated equipment they provided.

	1.31 PROJECT CLOSE-OUT
	A. Submit specific warranties, quality bonds, maintenance agreements, final certifications and similar documents in accordance with Division 1.
	B. Deliver tools, spare parts, extra stock, and similar items.
	C. Complete start-up testing of systems, including measuring and documenting all required startup checklist requirements documented in installation and maintenance instructions by the equipment manufacturer, and instruction of the Owner's operating and maintenance personnel. Discontinue or change over and remove temporary facilities from the site, along with construction tools, mock-ups, and similar elements.
	D. Complete final clean up requirements, including touch-up painting. Touch-up and otherwise repair and restore marred exposed finishes.
	E. Field Observation Procedures:  On receipt of a request for an Engineers Field Observation, the Engineer will advise the Contractor of unfulfilled requirements.  The Engineer will advise the Contractor of construction that must be completed or corrected before the certificate will be issued. Contractor shall submit written response to each corrective item including specific photos prior to final Engineering inspection.



	230516 - Expansion Fittings and Loops for HVAC Piping
	PART 1 GENERAL
	1.1 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS
	A. Implement practices and procedures to meet the project’s environmental goals, which include complying with Connecticut Standard Guidelines Compliance Manual for High Performance Buildings, September 2011, with additional mandatory building project requirements for schools. Specific project goals which may impact this and the other sections of this specification include: use of recycled-content materials; use of locally-manufactured materials; use of low-emitting materials; use of certified wood products; construction waste recycling; and the implementation of a construction indoor air quality management plan. Ensure that the requirements related to these goals, as defined in this Section and other Sections of the contract documents, are implemented to the fullest extent. Substitutions or other changes to the work shall not be allowed if such changes substantially compromise the stated High Performance Building criteria.
	B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance Buildings, September 2011, with additional mandatory building project requirements for schools and the Department of Administrative Services / Office of School Construction Grants & Review High Performance School Construction Bulletin, June 2017.

	1.2 SECTION INCLUDES
	A. Design of expansion systems and anchors
	B. Flexible pipe connectors.
	C. Expansion joints and compensators.
	D. Pipe Alignment Guides
	E. Swivel Joints
	F. Pipe Anchors

	1.3 RELATED REQUIREMENTS
	A. Drawings and general provisions of the contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this section.
	B. Division 23 specifications

	1.4 REFERENCE STANDARDS (follow the most currently adopted amended version)
	A. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250.
	B. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 through NPS 24 Inch Standard.
	C. ASME B16.11 - Forged Fittings, Socket-welding and Threaded.
	D. ASME B31.9 – Building Services Piping
	E. ASME Section IX – Boiler and Pressure Vessel Code- Welding and Brazing Qualifications.
	F. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service.
	G. AWS D1.1 – Structural Welding Code- Steel.
	H. EJMA (STDS) - EJMA Standards.
	I. FM (AG) - FM Approval Guide.
	J. ITS (DIR) - Directory of Listed Products.
	K. UL (DIR) - Online Certifications Directory.

	1.5 DESIGN REQUIREMENTS
	A. Verify anchors, guides, and expansion joints provide and adequately protect system.
	B. Provide structural work and equipment required for expansion and contraction of piping. Verify anchors, guides, and expansion joints provide and adequately protect system.
	C. Expansion Compensation Design Criteria:

	1.6 SUBMITTALS
	A. Pipe Expansion Analysis, Design and Certification:
	B. Shop Drawings: Indicate layout of piping systems, including flexible connectors, expansion joints, expansion compensators, loops, offsets and swing joints. Indicate installed locations of flexible pipe connectors, expansion joints, anchors and guides.
	C. Product Data:
	D. Manufacturer's Instructions:  Indicate manufacturer's installation instructions, special procedures, and external controls.
	E. Maintenance Data:  Include adjustment instructions.
	F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum five years’ experience.
	B. Installer: Company specializing in performing work of this section with minimum five years’ experience.
	C. Design expansion compensating system under direct supervision of a Professional Engineer experienced in design of this work and licensed in state which the work will occur.


	PART 2 PRODUCTS
	2.1 MANUFACTURERS:
	A. Mason Industries
	B. The Metraflex Company
	C. UniSource Manufacturing

	2.2 FLEXIBLE PIPE CONNECTORS - STEEL PIPING
	A. Inner Hose:  Bronze.
	B. Exterior Sleeve:  Single braided, stainless steel.
	C. Pressure & Temperature Rating:  125 psi and 450°F.
	D. Joint:  Flanged.
	E. Size:  Use pipe sized units.
	F. Maximum offset:  3/4 inch on each side of installed center line.

	2.3 FLEXIBLE PIPE CONNECTORS - COPPER PIPING SERVING WATER SYSTEMS
	A. Inner Hose:  Bronze.
	B. Exterior Sleeve:  Braided bronze.
	C. Pressure & Temperature Rating:  125 psi and 450°F.
	D. Joint:  Flanged.
	E. Size:  Use pipe sized units.
	F. Maximum offset:  3/4 inch on each side of installed center line.
	G. Application:  Copper piping serving water-based systems.

	2.4 FLEXIBLE PIPE CONNECTORS - COPPER PIPING SERVING REFRIGERANT SYSTEMS
	A. Inner Hose:  Stainless Steel.
	B. Exterior Sleeve:  Braided 304 Stainless Steel
	C. Pressure Rating:  650 psi.
	D. Joint:  Brazed.
	E. Size:  Use pipe sized units.
	F. Maximum offset:  3/4 inch on each side of installed center line.
	G. Application:  Refrigerant Piping.
	H. Certifications: UL Listed for Refrigeration Service.

	2.5 EXPANSION JOINTS - STAINLESS STEEL BELLOWS TYPE
	A. Pressure & Temperature Rating:  125 psi and 400°F.
	B. Maximum Compression:  1-3/4 inches.
	C. Maximum Extension:  1/4 inch.
	D. Joint:  Flanged.
	E. Size:  Use pipe sized units.
	F. Application:  Steel piping 3 inches and under.

	2.6 EXPANSION JOINTS - EXTERNAL RING CONTROLLED STAINLESS STEEL BELLOWS TYPE
	A. Pressure & Temperature Rating:  125 psi and 400°F.
	B. Maximum Compression:  15/16 inch.
	C. Maximum Extension:  5/16 inch.
	D. Maximum Offset:  1/8 inch.
	E. Joint:  Flanged.
	F. Size:  Use pipe sized units.
	G. Accessories:  Internal flow liner.
	H. Application:  Steel piping over 2 inches.

	2.7 EXPANSION JOINTS - DOUBLE SPHERE, FLEXIBLE COMPENSATOR
	A. Body:  Multi-Layered Kevlar with EPDM.
	B. Pressure & Temperature Rating, Sizes 3/4 Inch to 1-1/4” Inch:  150 psi and 210°F.
	C. Pressure & Temperature Rating, Sizes 1-1/2 Inch to 12 Inch:  150 psi and 250°F.
	D. Pressure & Temperature Rating, Sizes 14 Inch to 24 Inch:  105 psi and 250°F.
	E. Maximum Compression:  1/2 inch.
	F. Maximum Elongation:  3/8 inch.
	G. Maximum Offset:  3/8 inch.
	H. Maximum Angular Movement:  15 degrees.
	I. Joint:  Tapped steel flanges.
	J. Size:  Use pipe sized units.
	K. Accessories:  Control cables.
	L. Application:  Steel piping 2 inches and over.

	2.8 EXPANSION JOINTS - TWO-PLY BRONZE BELLOWS TYPE
	A. Construction:  Bronze with anti-torque device, limit stops, internal guides.
	B. Pressure & Temperature Rating:  125 psi and 400°F.
	C. Maximum Compression:  1-3/4 inches.
	D. Maximum Extension:  1/4 inch.
	E. Joint:  Soldered.
	F. Size:  Use pipe sized units.
	G. Application:  Copper piping.

	2.9 EXPANSION JOINTS - LOW PRESSURE COMPENSATOR WITH TWO-PLY BRONZE BELLOWS
	A. Working Pressure:  75 psi.
	B. Maximum Temperatures:  250°F.
	C. Maximum Compression:  1/2 inch.
	D. Maximum Extension:  5/32 inch.
	E. Joint:  Soldered.
	F. Size:  Use pipe sized units.
	G. Application:  Copper or steel piping 3 inches and under.

	2.10 EXPANSION JOINTS - STEEL WITH PACKED SLIDING SLEEVE
	A. Working Pressure and Temperature:  Class 150.
	B. Joint:  Flanged.
	C. Size:  Use pipe sized units.
	D. Application:  Steel piping 2 inches and over.

	2.11 EXPANSION JOINTS - COPPER WITH PACKED SLIDING SLEEVE
	A. Working Pressure:  125 psi.
	B. Maximum Temperature:  250°F.
	C. Joint:  Flanged.
	D. Size:  Use pipe sized units.
	E. Application:  Copper or steel piping 2 inches and over.

	2.12 EXPANSION LOOPS - HOSE AND BRAID
	A. Provide flexible loops with two flexible sections of hose and braid, two 90 degree elbows, and 180 degree return with support bracket and air release or drain plug.
	B. Provide flexible loops capable of movement in the x, y, and z planes.  Flexible loops to impart no thrust loads to the building structure.
	C. Flexible Connectors:  Flanged, braided type with wetted components of stainless steel, sized to match piping.

	2.13 EXPANSION JOINTS - EXTERNALLY PRESSURIZED EXPANSION JOINTS
	A. Construction:  Stainless steel with anti-torque device, limit stops, internal guides.
	B. Maximum Allowable Working Pressure & Temperature:  150 psig at 700°F.
	C. Maximum Axial Compression:  4 inches.
	D. End Connections:  Flanged by weld end.
	E. Size:  Use pipe sized units.
	F. Application:  Steel piping 2 inches and over.

	2.14 PIPE ALIGNMENT GUIDES
	A. Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame with four mounting holes, clearance for minimum 1 inch thick insulation, minimum 3 inches travel

	2.15 SWIVEL JOINTS
	A. Fabricated steel body, double ball bearing race, field lubricated, with rubber (Buna-N) o- ring seals.

	2.16 PIPE ANCHORS
	A. All-directional acoustical pipe anchor, consisting of two sizes of steel tubing separated by a minimum 1/2" thick 60 durometer neoprene. Vertical restraint shall be provided by similar material arranged to prevent vertical travel in either direction. Allowable loads on the isolation material should not exceed 500 PSI and the design shall be balanced for equal resistance in any direction.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install in accordance with EJMA (Expansion Joint Manufacturers Association) Standards.
	C. Install flexible pipe connectors on:
	D. Install flexible connectors at right angles to displacement.  Install one end immediately adjacent to isolated equipment and anchor other end.  Install in horizontal plane unless indicated otherwise.
	E. Rigidly anchor pipe to building structure. Provide pipe guides so movement is directed along axis of pipe only.  Erect piping such that strain and weight is not on cast connections or apparatus.
	F. Provide support and anchors for controlling expansion and contraction of piping.  Provide loops, pipe offsets, and swing joints, or expansion joints where required.
	G. For systems using grooved piping systems, provide with minimum one joint per inch pipe diameter instead of flexible connector supported by vibration isolation.
	H. Provide piping expansion loops at all building expansion joints as indicated on drawings.
	I. Provide piping expansion joints or expansion loops as indicated below:



	230517 - Sleeves and Sleeve Seals for HVAC Piping
	PART 1 GENERAL
	1.1 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS
	A. Implement practices and procedures to meet the project’s environmental goals, which include complying with Connecticut Standard Guidelines Compliance Manual for High Performance Buildings, September 2011, with additional mandatory building project requirements for schools. Specific project goals which may impact this and the other sections of this specification include: use of recycled-content materials; use of locally-manufactured materials; use of low-emitting materials; use of certified wood products; construction waste recycling; and the implementation of a construction indoor air quality management plan. Ensure that the requirements related to these goals, as defined in this Section and other Sections of the contract documents, are implemented to the fullest extent. Substitutions or other changes to the work shall not be allowed if such changes substantially compromise the stated High Performance Building criteria.
	B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance Buildings, September 2011, with additional mandatory building project requirements for schools and the Department of Administrative Services / Office of School Construction Grants & Review High Performance School Construction Bulletin, June 2017.

	1.2 SECTION INCLUDES
	A. Pipe sleeves.
	B. Manufactured sleeve-seal systems.

	1.3 RELATED REQUIREMENTS
	A. Drawings and general provisions of the contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this section.
	B. Division 07  – Thermal and Moisture Protection.
	C. Division 09  - Finishes.
	D. Section 23 0523 - General-Duty Valves for HVAC Piping.
	E. Section 23 0553 - Identification for HVAC Piping and Equipment:  Piping identification.
	F. Section 23 0716 - HVAC Equipment Insulation.
	G. Section 23 0719 - HVAC Piping Insulation.

	1.4 REFERENCE STANDARDS (follow the most currently adopted amended version)
	A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe Insulation (Metal-Mesh Covered) (Industrial Type).
	B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems.

	1.5 SUBMITTALS
	A. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall penetration seals.  Indicate installation, layout, weights, mounting and support details, and piping connections.
	B. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with minimum three years documented experience.
	B. Installer Qualifications:  Company specializing in performing work of the type specified this section.
	C. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have accumulated from the installation and testing of the system.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.
	B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

	1.8 WARRANTY
	A. Correct defective Work within a five year period after Date of Substantial Completion.


	PART 2 PRODUCTS
	2.1 PIPE SLEEVES
	A. Materials

	2.2 MANUFACTURED SLEEVE-SEAL SYSTEMS
	A. Manufacturers:
	B. Modular/Mechanical Seal:


	PART 3 EXECUTION
	3.1 GENERAL
	A. Lay out penetration and sleeve openings in advance, to permit provision in work. Coordinate work with architectural and structural work. Set sleeves and conduit in forms before concrete is poured.  Provide remedial work where sleeves and conduits are omitted or improperly placed. Remedial work includes core drilling (see requirements below) for penetrations if walls are poured, or otherwise constructed, without required sleeves. Provide core drilling (see requirements below) of existing construction. Do not penetrate structural members without Structural Engineer’s/Architect's written approval.
	B. Sleeve installation shall meet NFPA�101 requirements, UL rated assemblies requirements, and materials requirements of these specifications.  Submit a list of the UL listed details that the Contractor intends on using on this project in all rated assemblies.
	C. Sleeves that penetrate outside walls, basement slabs, footings and beams shall be waterproof.  Sleeves that penetrate floors shall be fireproof and waterproof.
	D. Identify unused sleeves and slots for future installation. Fill slots, sleeves and other openings in floors or walls if not used.  Fill spaces in openings after installation of pipe, duct, conduit or cable. Fill for floor penetrations shall prevent passage of water, smoke, fire, and fumes.  Fill shall be fire resistant in fire floors and walls, and shall prevent passage of air, smoke and fumes.
	E. Do not support piping risers or conduit on sleeves.
	F. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 7 for materials.
	G. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements. Verify final equipment locations for roughing-in.

	3.2 PREPARATION
	A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
	B. Remove scale and foreign material, from inside and outside, before assembly.

	3.3 APPLICATIONS
	A. Provide sleeves when penetrating footings, floors, walls, partitions, and other building components as follows:

	3.4 INSTALLATION
	A. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	B. Install piping to conserve building space, to not interfere with use of space and other work.
	C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe, joints, or connected equipment.
	D. Install sleeves that are large enough to provide 1/4 inch annular clear space between sleeve and pipe or pipe insulation.  Sleeves for insulated pipe and duct in non�fire rated construction shall accommodate continuous insulation without compression.  Sleeves and/or penetrations in fire rated construction shall be packed with fire rated material that shall maintain the fire rating of the wall.  Seal ends of penetrations to provide continuous vapor barrier where insulation is interrupted.
	E. Where pipes passing through openings are exposed in finished rooms, finishes of filling materials shall match and be flush with adjoining floor, ceiling, and wall finishes.
	F. Inserts:
	G. Structural Considerations:
	H. Seal pipe including sleeve penetrations to achieve fire resistance equivalent to fire separation required.
	I. Vertical Piping:
	J. Clearances:
	K. Manufactured Sleeve-Seal Systems:
	L. When installing more than one piping system material, ensure system components are compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.  Ensure flanges, union, and couplings for servicing are consistently provided.

	3.5 CORE DRILLING
	A. Core drilling shall be avoided in new construction. Set sleeves prior to installation of structure for passage of pipes, conduit and ducts. Where core drilling is unavoidable (e.g. when individual sleeves are not installed or incorrectly located) or required by renovation projects, locate required openings prior to coring and submit locations for review.
	B. Coordinate openings with other Divisions.
	C. Do not disturb existing systems.  Protect areas from damage.
	D. Thoroughly investigate existing conditions in vicinity of required opening prior to coring.

	3.6 CLEANING
	A. Upon completion of work, clean all parts of the installation.
	B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have accumulated from the installation and testing of the system.
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