STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

STANDARD LOW BID PROJECT

September 19, 2006

GROUP USE AREA NEW RESTROOM
STARVATION STATE PARK

DIVISION OF PARKS & RECREATION
DUCHESNE, UTAH

DFCM Project Number 06156510

Scott Prior & Associates
821 East Kensington Ave
Salt Lake City, Utah 84105

DFCM FORM 1a 081506




TABLE OF CONTENTS

Page Numbers

Title Page 1
Table of Contents 2
Notice to Contractors 3
Project Description 4
Project Schedule 5
Bid Form 6
Instructions to Bidders 8
Bid Bond 12
Contractors Sublist Form 13
Fugitive Dust Plan 16
Contractor's Agreement 23
Performance Bond 28
Payment Bond 29
Change Order Form 30
Certificate of Substantial Completion 31

Current copies of the following documents are hereby made part of these contract documents
by reference. These documents are available on the DFCM web site at http://dfcm.utah.gov or are
available upon request from DFCM.

DFCM General Conditions dated May 25, 2005.
DFCM Application and Certification for Payment dated May 25, 2005.

Technical Specifications :
Drawings:

The Agreement and General Conditions dated May 25, 2005
have been updated from versions that were formally adopted
and in use prior to this date. The changes made to the Genera

Conditions are identified in a document entitled Revisions to
General Conditions that is available on DFCM’s web site a
://dfcm.utah.gov|
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NOTICE TO CONTRACTORS

Sealed bids will be received by the Division of Facilities Construction and Management (DFCM) for:

GROUP USE AREA NEW RESTROOM — STARVATION STATE PARK
DIVISION OF PARKS & RECREATION — DUCHESNE, UTAH
DFCM PROJECT NO: 06156510

Bids will be in accordance with the Contract Documents that will be available at 4:00 PM on Tuesday,
September 19, 2006 and distributed in electronic format only on CDs from DFCM, 4110 State Office
Building, Salt Lake City, Utah and on the DFCM web page at http://dfcm.utah.gov. For questions
regarding this project, please contact Vic Middleton, DFCM, at 801-971-0504. No others are to be
contacted regarding this bidding process. The construction budget for this project is $130,000.00

A mandatory pre-bid meeting will be held at 3:00 PM on Tuesday, September 26, 2006 at the
Starvation State Park Group Use Area. All bidders wishing to bid on this project are required to
attend this meeting.

Bids will be received until the hour of 3:30 PM on Thursday, October 5, 2006 at DFCM, 4110 State
Office Building, Salt Lake City, Utah 84114. Bids will be opened and read aloud in the DFCM
Conference Room, 4110 State Office Building, Salt Lake City, Utah. NOTE: Bids must be received at
4110 State Office Building by the specified time.

Bid security, in the amount of five percent (5%) of the bid, must be submitted as stated in the
Instruction to Bidders.

The Division of Facilities Construction and Management reserves the right to reject any or all bids or
to waive any formality or technicality in any bid in the interest of DFCM.

DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT

Marla Workman, Contract Coordinator
4110 State Office Building, Salt Lake City, Utah 84114
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PROJECT DESCRIPTION

This project is for the construction of a new restroom at Starvation State Park to be located in the
Group Use Area. The existing restroom will be demolished by the agency. The restroom is a men,
women, and shower facility and is to be constructed out of CMU block on grade. Services to the
existing restroom will be rerouted to accommodate the new restroom. The project is to begin this fall
and will be completed by May 28, 2007.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

Division of Facilities Construction and Management

DFCM

PROJECT SCHEDULE

PROJECT NAME:

DFCM PROJECT #: 06156510

GROUP USE AREA NEW RESTROOM -STARVATION STATE PARK
DIVISION OF PARKS & RECREATION - DUCHESNE, UTAH

Event Day Date Time Place

Bidding Documents Tuesday | September 19,2006 | 4:00 PM | DFCM

Available 4110 State Office Bldg
SLC, UT or DFCM web
site *

Mandatory Pre-bid Tuesday | September 26,2006 | 3:00 PM | Group Use Area

Site Meeting Starvation State Park
Duchesne, Utah

Last Day to Submit Friday September 29, 2006 | 4:00 PM | DFCM

Questions Vic Middleton at
vmiddlet@utah.gov

Final Addendum Issued | Monday October 2, 2006 4:00 PM | DFCM web site *

Prime Contractors Thursday October 5, 2006 3:30 PM | DFCM

Turn In Bid and Bid 4110 State Office Bldg

Bond / Bid Opening in SLC,UT

DFCM Conference

Room

Sub-contractor List Friday October 6, 2006 3:30 PM | DFCM

Due 4110 State Office Bldg
SLC, UT

Project Completion Monday May 28, 2007

* DFCM’s web site address is http://dfcm.utah.gov
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

BID FORM

NAME OF BIDDER DATE

To the Division of Facilities Construction and Management
4110 State Office Building
Salt Lake City, Utah 84114

The undersigned, responsive to the "Notice to Contractors" and in accordance with the "Instructions to
Bidders”, in compliance with your invitation for bids for the GROUP USE AREA NEW
RESTROOM - STARVATION STATE PARK — DIVISION OF PARKS & RECREATION
DUCHESNE, UTAH — DFCM PROJECT NO. 06156510 and having examined the Contract
Documents and the site of the proposed Work and being familiar with all of the conditions surrounding
the construction of the proposed Project, including the availability of labor, hereby proposes to furnish
all labor, materials and supplies as required for the Work in accordance with the Contract Documents
as specified and within the time set forth and at the price stated below. This price is to cover all
expenses incurred in performing the Work required under the Contract Documents of which this bid is
a part:

I/We acknowledge receipt of the following Addenda:

For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we
agree to perform for the sum of:

DOLLARS ($ )

(In case of discrepancy, written amount shall govern)

I/We guarantee that the Work will be Substantially Complete by Monday, May 28, 2007, should I/we
be the successful bidder, and agree to pay liquidated damages in the amount of $300.00 per day for
each day after expiration of the Contract Time as stated in Article 3 of the Contractor’s Agreement.

This bid shall be good for 45 days after bid opening.

Enclosed is a 5% bid bond, as required, in the sum of

The undersigned Contractor's License Number for Utah is
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BID FORM
PAGE NO. 2

Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten
(10) days, unless a shorter time is specified in the Contract Documents, and deliver acceptable
Performance and Payment bonds in the prescribed form in the amount of 100% of the Contract Sum
for faithful performance of the contract.

The Bid Bond attached, in the amount not less than five percent (5%) of the above bid sum, shall
become the property of the Division of Facilities Construction and Management as liquidated damages
for delay and additional expense caused thereby in the event that the contract is not executed and/or
acceptable 100% Performance and Payment bonds are not delivered within the time set forth.

Type of Organization:

(Corporation, Partnership, Individual, etc.)

Any request and information related to Utah Preference Laws:

Respectfully submitted,

Name of Bidder

ADDRESS:

Authorized Signature
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INSTRUCTIONS TO BIDDERS

1. Drawings and Specifications, Other Contract Documents

Drawings and Specifications, as well as other available Contract Documents, may be obtained as stated
in the Invitation to Bid.

2. Bids

Before submitting a bid, each contractor shall carefully examine the Contract Documents, shall visit
the site of the Work; shall fully inform themselves as to all existing conditions and limitations; and
shall include in the bid the cost of all items required by the Contract Documents. If the bidder
observes that portions of the Contract Documents are at variance with applicable laws, building codes,
rules, regulations or contain obvious erroneous or uncoordinated information, the bidder shall
promptly notify the DFCM Representative and the necessary changes shall be accomplished by
Addendum.

The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form provided in
the procurement documents and submitted in a sealed envelope at the location specified by the
Invitation to Bid prior to the deadline for submission of bids.

Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of
Facilities Construction and Management, shall accompany bid. THE BID BOND MUST BE ON THE
BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER TO BE
CONSIDERED AN ACCEPTABLE BID.

If the bid bond security is submitted on a bid bond form other than DFCM’s required bid bond form,
and the bid security meets all other legal requirements, the bidder will be allowed to provide an
acceptable bid bond by the close of business on the next business day following notification by DFCM
of submission of a defective bid bond security. NOTE: A cashier’s check cannot be used as a
substitute for a bid bond.

3. Contract and Bond

The Contractor's Agreement will be in the form bound in the specifications. The Contract Time will
be as indicated in the bid. The successful bidder, simultaneously with the execution of the Contract
Agreement, will be required to furnish a performance bond and a payment bond, both bearing original
signatures, upon the forms provided in the procurement documents. The performance and payment
bonds shall be for an amount equal to one hundred percent (100%) of the contract sum and secured
from a company that meets the requirements specified in the requisite forms. Any bonding
requirements for subcontractors will be specified in the Supplementary General Conditions.

DFCM FORM 1b 081506 8



INSTRUCTIONS TO BIDDERS
PAGE NO. 2

4. Listing of Subcontractors

Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List Form”,
which are included as part of these Contract Documents. The Subcontractors List shall be delivered to
DFCM or faxed to DFCM at (801)538-3677 within 24 hours of the bid opening. Requirements for
listing additional subcontractors will be listed in the Contract Documents.

DFCM retains the right to audit or take other steps necessary to confirm compliance with requirements
for the listing and changing of subcontractors. Any contractor who is found to not be in compliance
with these requirements is subject to a debarment hearing and may be debarred from consideration for
award of contracts for a period of up to three years.

5. Interpretation of Drawings and Specifications

If any person or entity contemplating submitting a bid is in doubt as to the meaning of any part of the
drawings, specifications or other Contract Documents, such person shall submit to the DFCM Project
Manager a request for an interpretation thereof. The person or entity submitting the request will be
responsible for its prompt delivery. Any interpretation of the proposed documents will be made only
by addenda posted on DFCM’s web site at http://dfcm.utah.gov. Neither the DFCM nor A/E will be
responsible for any other explanations or interpretations of the proposed documents. A/E shall be
deemed to refer to the architect or engineer hired by DFCM as the A/E or Consultant for the Project.

6. Addenda

Addenda will be posted on DFCM’s web site at http://dfcm.utah.gov. Contractors are responsible for
obtaining information contained in each addendum from the web site. Addenda issued prior to the
submittal deadline shall become part of the bidding process and must be acknowledged on the bid
form. Failure to acknowledge addenda may result in disqualification from bidding.

7. Award of Contract

The Contract will be awarded as soon as possible to the lowest, responsive and responsible bidder,
based on the lowest combination of base bid and acceptable prioritized alternates, provided the bid is
reasonable, is in the interests of the State of Utah to accept and after applying the Utah Preference
Laws in U.C.A. Title 63, Chapter 56. DFCM reserves the right to waive any technicalities or
formalities in any bid or in the bidding. Alternates will be accepted on a prioritized basis with
Alternate 1 being highest priority, Alternate 2 having second priority, etc.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 3

8. DFCM Contractor Performance Rating

As a contractor completes each DFCM project, DFCM, the architect/engineer and the using agency
will evaluate project performance based on the enclosed “DFCM Contractor Performance Rating”
form. The ratings issued on this project will not affect this project but may affect the award on future
projects.

9. Licensure
The Contractor shall comply with and require all of its subcontractors to comply with the license laws

as required by the State of Utah.

10. Right to Reject Bids

DFCM reserves the right to reject any or all Bids.

11. Time is of the Essence

Time is of the essence in regard to all the requirements of the Contract Documents.

12. Withdrawal of Bids

Bids may be withdrawn on written request received from bidder prior to the time fixed for opening.
Negligence on the part of the bidder in preparing the bid confers no right for the withdrawal of the bid
after it has been opened.

13. Product Approvals

Where reference is made to one or more proprietary products in the Contract Documents, but
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract
Documents, the products of other manufacturers will be accepted, provided they equal or exceed the
standards set forth in the drawings and specifications and are compatible with the intent and purpose of
the design, subject to the written approval of the A/E. Such written approval must occur prior to the
deadline established for the last scheduled addenda to be issued. The A/E’s written approval will be in
an issued addendum. If the descriptive material is not restrictive, the products of other manufacturers
specified will be accepted without prior approval provided they are compatible with the intent and
purpose of the design as determined by the A/E.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 4

14. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors

Contractors shall respond promptly to any inquiry in writing by DFCM to any concern of financial
responsibility of the contractor, subcontractor or sub-subcontractor.

15. Debarment

By submitting a bid, the Contractor certifies that neither it nor its principals, including project and site
managers, have been, or are under consideration for, debarment or suspension, or any action that
would exclude such from participation in a construction contract by any governmental department or
agency. If the Contractor cannot certify this statement, attach to the bid a detailed written explanation
which must be reviewed and approved by DFCM as part of the requirements for award of the Project.
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BID BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as
the "Principal," and , a corporation organized and existing
under the laws of the State of , with its principal office in the City of and authorized to transact

business in this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable
Securities on Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto
the STATE OF UTAH, hereinafter referred to as the "Obligee," in the amount of $ (5% of the
accompanying bid), being the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors,
administrators, successors and assigns, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying
bid incorporated by reference herein, dated as shown, to enter into a contract in writing for the

Project.

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not
execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified
in writing of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated
damages and not as a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful
performance thereof within ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and
void. It is expressly understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full
penal sum of this Bond. The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be
for a term of sixty (60) days from actual date of the bid opening.

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953,
as amended, and all liabilities on this Bond shall be determined in accordance with said provisions to same extent as if it were copied at
length herein.

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned
representative, pursuant to authority of its governing body.

DATED this day of 20
Principal's name and address (if other than a corporation): Principal's name and address (if a corporation):
By: By:
Title: Title:
(Affix Corporate Seal)
Surety's name and address:
STATE OF )
) ss. By:
COUNTY OF ) Attorney-in-Fact (Affix Corporate Seal)
On this day of ,20 , personally appeared before me

whose 1dent1ty is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say
that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has
complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she
acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of 20
My Commission Expires:
Resides at:

NOTARY PUBLIC
Agency:
Agent:

Address: Approved As To Form: May 25, 2005
Phone: By Alan S. Bachman, Asst Attorney General
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM

Division of Facilities Construction and

INSTRUCTIONS AND SUBCONTRACTORS LIST FORM

The three low bidders, as well as all other bidders that desire to be considered, are required by law to
submit to DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the
subcontractor’s name, bid amount and other information required by Building Board Rule and as stated
in these Contract Documents, on the following basis:

PROJECTS UNDER $500,000 - ALL SUBS $20,000 OR OVER MUST BE LISTED
PROJECTS $500,000 OR MORE - ALL SUBS $35,000 OR OVER MUST BE LISTED

¢ Any additional subcontractors identified in the bid documents shall also be listed.

e The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law.

e List subcontractors for base bid as well as the impact on the list that the selection of any alternate
may have.

¢ Bidder may not list more than one subcontractor to perform the same work.

¢ Bidder must list “Self” if performing work itself.

LICENSURE:

The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's
license number as issued by DOPL, if such license is required under Utah Law, shall be listed. Bidder
shall certify that all subcontractors, required to be licensed, are licensed as required by State law. A
subcontractor includes a trade contractor or specialty contractor and does not include suppliers who
provide only materials, equipment, or supplies to a contractor or subcontractor.

BIDDER LISTING 'SELF' AS PERFORMING THE WORK:

Any bidder that is properly licensed for the particular work and intends to perform that work itself in
lieu of a subcontractor that would otherwise be required to be on the subcontractor list, must insert the
term ‘Self” for that category on the subcontractor list form. Any listing of ‘Self” on the sublist form
shall also include the amount allocated for that work.

‘SPECIAL EXCEPTION”:

A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4). The bidder shall insert the term
‘Special Exception’ for that category of work, and shall provide documentation with the subcontractor
list describing the bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and
why the bidder was unable to obtain a qualified subcontractor bid. The Director must find that the
bidder complied in good faith with State law requirements for any ‘Special Exception’ designation, in
order for the bid to be considered. If awarded the contract, the Director shall supervise the bidder’s
efforts to obtain a qualified subcontractor bid. The amount of the awarded contract may not be
adjusted to reflect the actual amount of the subcontractor’s bid. Any listing of ‘Special Exception’ on
the sublist form shall also include amount allocated for that work.
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM
Page No. 2

GROUNDS FOR DISQUALIFICATION:

The Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law. Director may withhold awarding the contract
to a particular bidder if one or more of the proposed subcontractors are considered by the Director to
be unqualified to do the Work or for such other reason in the best interest of the State of Utah.
Notwithstanding any other provision in these instructions, if there is a good faith error on the sublist
form, at the sole discretion of the Director, the Director may provide notice to the contractor and the
contractor shall have 24 hours to submit the correction to the Director. If such correction is submitted
timely, then the sublist requirements shall be considered met.

CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM:

Subsequent to twenty-four hours after the bid opening, the contractor may change its listed
subcontractors only after receiving written permission from the Director based on complying with all
of the following criteria.

(1) The contractor has established in writing that the change is in the best interest of the State and
that the contractor establishes an appropriate reason for the change, which may include, but not
is not limited to, the following reasons: the original subcontractor has failed to perform, or is
not qualified or capable of performing, and/or the subcontractor has requested in writing to be
released.

(2) The circumstances related to the request for the change do not indicate any bad faith in the
original listing of the subcontractors.

3) Any requirement set forth by the Director to ensure that the process used to select a new
subcontractor does not give rise to bid shopping.

(4) Any increase in the cost of the subject subcontractor work is borne by the contractor.

(5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change
order being issued for the contract for such decreased amount.

(6) The Director will give substantial weight to whether the subcontractor has consented in writing
to being removed unless the Contractor establishes that the subcontractor is not qualified for
the work.

EXAMPLE:

Example of a list where there are only four subcontractors:

SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #
ELECTRICAL ABCD Electric Inc. $350,000.00 123456789000
LANDSCAPING “Self” 300,000.00 123456789000
CONCRETE (ALTERNATE #1) XYZ Concrete Inc 298,000.00 987654321000
MECHANICAL “Special Exception” Fixed at: 350,000.00 (TO BE PROVIDED
(attach documentation) AFTER OBTAINING
SUBCONTRACTOR)

PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS

SUBCONTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED.

DFCM FORM 1b 081506
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

L] L] L] L] L] ° L] DFCM
Division of Facilities Construction and
SUBCONTRACTORS LIST
FAX TO 801-538-3677
PROJECT TITLE:
Caution: You must read and comply fully with instructions.
SUBCONTRACTOR, SUBCONTRACTOR

TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #
We certify that:
1. This list includes all subcontractors as required by the instructions, including those related to the base bid as well as any

alternates.

2. We have listed “Self” or “Special Exception” in accordance with the instructions.
3. All subcontractors are appropriately licensed as required by State law.

FIRM:

DATE: SIGNED BY:

NOTICE: FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED
IN THESE CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR DFCMS REFUSAL TO ENTER INTO A
WRITTEN CONTRACT WITH BIDDER. ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS
DEEMED APPROPRIATE BY DFCM. ATTACH A SECOND PAGE IF NECESSARY.
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FUGITIVE DUST PLAN

The Contractor will fill out the form and file the original with the Division of Air Quality and a copy of
the form with the Division of Facilities Construction & Management, prior to the issuance of any notice
to proceed.

The Contractor will be fully responsible for compliance with the Fugitive Dust Control Plan, including

the adequacy of the plan, any damages, fines, liability, and penalty or other action that results from
noncompliance.

Page 1 of 7
16
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Utah Division of Air Quality
April 20, 1999

GUIDANCE THAT MUST BE CONSIDERED IN DEVELOPING AND SUBMITTING A
DUST CONTROL PLAN FOR COMPLIANCE WITH R307-309-3, 4, 5, 6,7

Source Information:

1. Name of your operation (source): provide a name if the source is a construction site.

2. Address or location of your operation or construction site.

3. UTM coordinates or Longitude/Latitude of stationary emission points at your operation.

4. Lengths of the project, if temporary (time period).

5. Description of process (include all sources of dust and fugitive dust). Please, if necessary, use

additional sheets of paper for this description. Be sure to mark it as an attachment.

6. Type of material processed or disturbed.

7. Amount of material processed (tons per year, tons per month, lbs./hr., and applicable units).

Page 2 of 7
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8. Destination of product (where will the material produced be used or transported, be specific,
provide address or specific location), information needed for temporary relocation applicants.

9. Identify the individual who is responsible for the implementation and maintenance of fugitive
dust control measures. List name(s), position(s) and telephone number(s).

10.  List, and attach copies of any contract lease, liability agreement with other companies that may,
or will, be responsible for dust control on site or on the project.

Page 3 of 7
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Description of Fugitive Dust Emission Activities
(Things to consider in addressing fugitive dust control strategies.)

1. Type of activities (drilling and blasting, road construction, development construction, earth
moving and excavation, handling and hauling materials, cleaning and leveling, etc).

2. List type of equipment generating the fugitive dust.
3. Diagram the location of each activity or piece of equipment on site. Please attach the diagram.
4. Provide pictures or drawings of each activity. Include a drawing of the unpaved/paved road

network used to move loads “on” and “off” property.

5. Vehicle miles travels on unpaved roads associated with the activity (average speed).
6. Type of dust emitted at each source (coal, cement, sand, soil, clay, dust, etc.)
7. Estimate the size of the release area at which the activity occurs (square miles). For haul or dirt

roads include total miles of road in use during the activity.

Page 4 of 7
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Description of Fugitive Dust Emission Controls on Site

Control strategies must be designed to meet 20% opacity or less on site (a lesser opacity may be defined
by Approval Order conditions or federal requirements such as NSPS), and control strategies must
prevent exceeding 10% opacity from fugitive dust at the property boundary (site boundary) for
compliance with R307-309-3.

1. Types of ongoing emission controls proposed for each activity, each piece of equipment, and
haul roads.
2. Types of additional dust controls proposed for bare, exposed surfaces (chemical stabilization,

synthetic cover, wind breaks, vegetative cover, etc).

3. Method of application of dust suppressant.
4. Frequency of application of dust suppressant.
5. Explain what triggers the use of a special control measure other than routine measures already in

place, such as covered loads or measures covered by a permit condition (increase in opacity, high
winds, citizen complaints, dry conditions, etc).

6. Explain in detail what control strategies/measures will be implemented off-hours, i.e.,
Saturdays/Sundays/Holidays, as well as 6 PM to 6 AM each day.

Page 5 of 7
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Description of Fugitive Dust Control Off-site

Prevent, to the maximum extent possible, deposition of materials, which may create fugitive dust on
public and private paved roads in compliance with R307-309-5, 6, 7.

1. Types of emission controls initiated by your operation that are in place “off” property
(application of water, covered loads, sweeping roads, vehicle cleaning, etc.).

2. Proposed remedial controls that will be initiated promptly if materials, which may create fugitive
dust, are deposited on public and private paved roads.

Submit the Dust Control Plan to:

Executive Secretary Phone: (801) 536-4000
Utah Air Quality Board FAX: (801) 536-4099
POB 144820

15 North 1950 West
Salt Lake City, Utah 84114-4820

Page 6 of 7
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Fugitive Dust Control Plan Violation Report

When a source is found in violation of R307-309-3 or in violation of the Fugitive Dust Control Plan, the
course must submit a report to the Executive Secretary within 15 days after receiving a Notice of
Violation. The report must include the following information:

1.

Name and address of dust source.

Time and duration of dust episode.

Meteorological conditions during the dust episode.

Total number and type of fugitive dust activities and dust producing equipment within each
operation boundary. If no change has occurred from the existing dust control plan, the source
should state that the activity/equipment is the same.

Fugitive dust activities or dust producing equipment that caused a violation of R-307-309-3 or
the sources dust control plan.

Reasons for failing to control dust from the dust generating activity or equipment.

New and/or additional fugitive dust control strategies necessary to achieve compliance with
R307-309-3,4, 5, 6, or 7.

If it can not be demonstrated that the current approved Dust Control Plan can result in
compliance with R307-309-3 through 7, the Dust Control Plan must be revised so as to
demonstrate compliance with 307-309-3 through 7. Within 30 days of receiving a fugitive dust
Notice of Violation, the source must submit the revised Plan to the Executive Secretary for
review and approval.

Submit the Dust Control Plan to:

Executive Secretary Phone: (801) 536-4000
Utah Air Quality Board FAX: (801) 536-4099
POB 144820

15 North 1950 West
Salt Lake City, Utah 84114-4820

Attachments: DFCM Form FDR R-307-309, Rule 307-309

Page 7 of 7
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3000/300/ /FVA/ / /!

Project No.
CONTRACTOR'S AGREEMENT
FOR:
THIS CONTRACTOR'S AGREEMENT, made and entered into this day of ,20 , by
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter
referred to as "DFCM", and , incorporated in the State of

and authorized to do business in the State of Utah, hereinafter referred to as "Contractor",
whose address is

WITNESSETH: WHEREAS, DFCM intends to have Work performed at

WHEREAS, Contractor agrees to perform the Work for the sum stated herein.

NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's
Agreement, agree as follows:

ARTICLE 1. SCOPE OF WORK. The Work to be performed shall be in accordance with the
Contract Documents prepared by and entitled

13 2

The DFCM General Conditions (“General Conditions”) dated May 25, 2005 on file at the office of
DFCM and available on the DFCM website, are hereby incorporated by reference as part of this
Agreement and are included in the specifications for this Project. All terms used in this Contractor's
Agreement shall be as defined in the Contract Documents, and in particular, the General Conditions.

The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the
Contract Documents which are hereby incorporated by reference. It is understood and agreed by the
parties hereto that all Work shall be performed as required in the Contract Documents and shall be
subject to inspection and approval of DFCM or its authorized representative. The relationship of the
Contractor to the DFCM hereunder is that of an independent Contractor.

ARTICLE 2. CONTRACT SUM. The DFCM agrees to pay and the Contractor agrees to accept in
full performance of this Contractor's Agreement, the sum of
DOLLARS AND NO CENTS ($ .00),
which is the base bid, and which sum also includes the cost of a 100% Performance Bond and a 100%
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CONTRACTOR'S AGREEMENT
PAGE NO. 2

Payment Bond as well as all insurance requirements of the Contractor. Said bonds have already been
posted by the Contractor pursuant to State law. The required proof of insurance certificates have been
delivered to DFCM in accordance with the General Conditions before the execution of this Contractor's
Agreement.

ARTICLE 3. TIME OF COMPLETION AND DELAY REMEDY. The Work shall be
Substantially Complete within (__ ) calendar days after the date of the Notice to
Proceed. Contractor agrees to pay liquidated damages in the amount of $ per day for each day
after expiration of the Contract Time until the Contractor achieves Substantial Completion in accordance
with the Contract Documents, if Contractor's delay makes the damages applicable. The provision for
liquidated damages is: (a) to compensate the DFCM for delay only; (b) is provided for herein because
actual damages can not be readily ascertained at the time of execution of this Contractor's Agreement;
(c) is not a penalty; and (d) shall not prevent the DFCM from maintaining Claims for other non-delay
damages, such as costs to complete or remedy defective Work.

No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier,
against the DFCM or State of Utah for damages or other claims due to losses attributable to hindrances
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers,
employees or agents, except as expressly provided in the General Conditions. The Contractor may
receive a written extension of time, signed by the DFCM, in which to complete the Work under this
Contractor's Agreement in accordance with the General Conditions.

ARTICLE 4. CONTRACT DOCUMENTS. The Contract Documents consist of this Contractor's
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other
Conditions), the Drawings, Specifications, Addenda and Modifications. The Contract Documents shall
also include the bidding documents, including the Invitation to Bid, Instructions to Bidders/ Proposers
and the Bid/Proposal, to the extent not in conflict therewith and other documents and oral presentations
that are documented as an attachment to the contract.

All such documents are hereby incorporated by reference herein. Any reference in this Contractor's
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the
importance or applicability of any other provisions of the Contract Documents.

ARTICLE 5. PAYMENT. The DFCM agrees to pay the Contractor from time to time as the Work
progresses, but not more than once each month after the date of Notice to Proceed, and only upon
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials
furnished in place or on the site. The Contractor agrees to furnish to the DFCM invoices for materials
purchased and on the site but not installed, for which the Contractor requests payment and agrees to
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safeguard and protect such equipment or materials and is responsible for safekeeping thereof and if such
be stolen, lost or destroyed, to replace same.

Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be
supplied by the Contractor at the time of request for Certificate of Payment on account. Materials for
which payment has been made cannot be removed from the job site without DFCM's written approval.
Five percent (5%) of the earned amount shall be retained from each monthly payment. The retainage,
including any additional retainage imposed and the release of any retainage, shall be in accordance with
UCA 13-8-5 as amended. Contractor shall also comply with the requirements of UCA 13-8-5, including
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention
proceeds. The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law
in fulfilling the retention law requirements with subcontractors at any tier.

ARTICLE 6. INDEBTEDNESS. Before final payment is made, the Contractor must submit evidence
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding
indebtedness in connection with the Work have been properly paid. Final Payment will be made after
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the
applicable provisions of the General Conditions.

Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any
payment by DFCM to Contractor.

ARTICLE 7. ADDITIONAL WORK. It is understood and agreed by the parties hereto that no
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents
for such additional labor or materials has been executed. The DFCM specifically reserves the right to
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or
restricting the scope of the Work.

ARTICLE 8. INSPECTIONS. The Work shall be inspected for acceptance in accordance with the
General Conditions.

ARTICLE 9. DISPUTES. Any dispute, PRE or Claim between the parties shall be subject to the
provisions of Article 7 of the General Conditions. DFCM reserves all rights to pursue its rights and

remedies as provided in the General Conditions.

ARTICLE 10. TERMINATION, SUSPENSION OR ABANDONMENT. This Contractor’s
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions.
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ARTICLE 11. DFCM'S RIGHT TO WITHHOLD CERTAIN AMOUNT AND MAKE USE
THEREQOF. The DFCM may withhold from payment to the Contractor such amount as, in DFCM's
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for
labor and services rendered and materials furnished in and about the Work. The DFCM may apply such
withheld amounts for the payment of such claims in DFCM's discretion. In so doing, the DFCM shall be
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment
made under this Contractor's Agreement by the DFCM to the Contractor. DFCM shall not be liable to
the Contractor for any such payment made in good faith. Such withholdings and payments may be made
without prior approval of the Contractor and may be also be prior to any determination as a result of any
dispute, PRE, Claim or litigation.

ARTICLE 12. INDEMNIFICATION. The Contractor shall comply with the indemnification
provisions of the General Conditions.

ARTICLE 13. SUCCESSORS AND ASSIGNMENT OF CONTRACT. The DFCM and
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s
Agreement. The Contractor shall not assign this Contractor’s Agreement without the prior written
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any
rights under this Contractor’s Agreement, without prior written consent of the DFCM.

ARTICLE 14. RELATIONSHIP OF THE PARTIES. The Contractor accepts the relationship of
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering
the interest of the DFCM; to furnish efficient business administration and supervision; to make best
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in
the best and most expeditious and economic manner consistent with the interests of the DFCM.

ARTICLE 15. AUTHORITY TO EXECUTE AND PERFORM AGREEMENT. Contractor
and DFCM each represent that the execution of this Contractor's Agreement and the performance
thereunder is within their respective duly authorized powers.

ARTICLE 16. ATTORNEY FEES AND COSTS. Except as otherwise provided in the dispute
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable

attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this
Contractor's Agreement or recover damages or any other action as a result of a breach thereof.
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IN WITNESS WHEREQF, the parties hereto have executed this Contractor's Agreement on the day
and year stated hereinabove.

CONTRACTOR:
Signature Date
Title:
State of )
)
County of ) Please type/print name clearly
Onthis  dayof , 20 , personally appeared before me,
whose 1dent1ty is personally known to me (or proved to me on the basis of satisfactory eV1dence) and
who by me duly sworn (or affirmed), did say that he (she) is the (title or office) of

the firm and that said document was signed by him (her) in behalf of said firm.

Notary Public
(SEAL)

My Commission Expires
APPROVED AS TO AVAILABILITY DIVISION OF FACILITIES
OF FUNDS: CONSTRUCTION AND MANAGEMENT
David D. Williams, Jr. Date - Manager Date
DFCM Administrative Services Director Capital Development/Improvements
APPROVED AS TO FORM: APPROVED FOR EXPENDITURE:
ATTORNEY GENERAL
May 25, 2005
By: Alan S. Bachman Division of Finance Date

Asst Attorney General
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PERFORMANCE BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

That hereinafter referred to as the "Principal" and
a corporation organized and existing under the laws of the State of _
, with its principal office in the City of and authorized to transact business in this State and U. S. Department of the Treasury

Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as Acceptable Reinsuring Companies);
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of
DOLLARS ($ ) for the payment whereof, the
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 , to

construct
in the County of , State of Utah, Project No. , for the approximate sum of

Dollars ($ ), which

Contract is hereby incorporated by reference herein.
NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the
Contract Documents including, but not limited to, the Plans, Specifications and conditions thereof, the one year performance warranty, and the terms of the

Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors,
administrators or successors of the Owner.

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended,
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
Attorney-in-Fact (Seal)
STATE OF
) ss.
COUNTY OF )
On this day of , 20____, personally appeared before me , whose

identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney
in-fact of the above-named Surety Company and that he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah in
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent:
Address: Approved As To Form: May 25, 2005
Ph ) By Alan S. Bachman, Asst Attorney General
one: 53
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PAYMENT BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the "Principal," and
, a corporation organized and existing under the laws of the State of authorized to do business in this State
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as
Acceptable Reinsuring Companies); with its principal office in the City of hereinafter referred to as the ""Surety," are held and firmly bound unto
the State of Utah hereinafter referred to as the "Obligee," in the amount of
Dollars ($ ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors
and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of 20 R
to construct
in the County of , State of Utah, Project No. for the approximate sum of
Dollars ($ ), which contract is hereby

incorporated by reference herein.

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, 1953, as amended, and in the prosecution of the
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications
or drawings and agrees that they shall become part of the Contract Documents.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
STATE OF ) Attorney-in-Fact (Seal)
) ss.
COUNTY OF )
On this day of 20 , personally appeared before me

, whose identity is personally known to me or proved to me on the basis of
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency: Approved As To Form: May 25, 2005
Agent: By Alan S. Bachman, Asst Attorney General
Address: 29
Phone:
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management
CHANGE ORDER #
CONTRACTOR: AGENCY OR INSTITUTION:
PROJECT NAME:
PROJECT NUMBER:
CONTRACT NUMBER:
ARCHITECT: DATE:
CONSTRUCTION | PROPOSAL AMOUNT DAYS
CHANGE REQUEST
DIRECTIVENO. | NO. INCREASE | DECREASE | INCREASE | DECREASE
Amount Days Date
ORIGINAL CONTRACT
TOTAL PREVIOUS CHANGE ORDERS
TOTAL THIS CHANGE ORDER
ADJUSTED CONTRACT

DFCM and Contractor agree that the terms, contract sum, scope of the Work and time specified in this Change Order
shall constitute the full accord and satisfaction, and complete adjustment to the Contract and includes all direct and
indirect costs and effects related to, incidental to, and/or reasonably implied from such change in the contract terms,
sum, scope of the Work and time.

Contractor:

Date
Architect/Engineer:

Date
Agency or Institution:

Date
DFCM:

Date
Funding Verification:

Date

Page of page(s)
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

CERTIFICATE OF SUBSTANTIAL COMPLETION

PROJECT PROJECT NO:
AGENCY/INSTITUTION

AREA ACCEPTED

The Work performed under the subject Contract has been reviewed on this date and found to be Substantially Completed as
defined in the General Conditions; including that the construction is sufficiently completed in accordance with the Contract
Documents, as modified by any change orders agreed to by the parties, so that the State of Utah can occupy the Project or specified
area of the Project for the use for which it is intended.

The DFCM - (Owner) accepts the Project or specified area of the Project as Substantially Complete and will assume full
possession of the Project or specified area of the Project at (time) on (date).

The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, including
utilities and insurance, of the Project subject to the itemized responsibilities and/or exceptions noted below:

The Owner acknowledges receipt of the following closeout and transition materials:
[l As-built Drawings [ O & M Manuals [J  Warranty Documents [l Completion of Training
Requirements

A list of items to be completed or corrected (Punch List) is attached hereto. The failure to include an item on it does not alter the
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including authorized
changes thereof. The amount of (Twice the value of the punch list work) shall be retained to assure the
completion of the punch list work.

The Contractor shall complete or correct the Work on the list of (Punch List) items appended hereto within
__ calendar days from the above date of issuance of this Certificate. The amount withheld pending completion of the list of
items noted and agreed to shall be: $ . Ifthe list of items is not completed within the time allotted the Owner
has the right to be compensated for the delays and/or complete the work with the help of independent contractor at the expense of
the retained project funds. Ifthe retained project funds are insufficient to cover the delay/completion damages, the Owner shall be
promptly reimbursed for the balance of the funds needed to compensate the Owner.

by:
CONTRACTOR (include name of firm) (Signature) DATE

by:
A/E (include name of firm) (Signature) DATE

by:
USING INSTITUTION OR AGENCY (Signature) DATE

by:
DFCM (Owner) (Signature) DATE
4110 State Office Building, Salt Lake City, Utah 84114 cc: Parties Noted
telephone 801-538-3018 « facsimile 801-538-3267 « http://dfcm.utah.gov DFCM, Director
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Technical Specification For

Starvation Reservoir State Park, Duchesne, Utah
New Restroom Facility

18 September 2006

P+A Architects

821 Kensington Avenue
Salt Lake City, Utah 84105
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NOT USED NONE
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NOT USED NONE
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NOT USED NONE
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NOT USED NONE
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Starvation Reservoir State Park, Duchesne, Utzh
New Restroom and Shower Facility
Division of Facilities Construction Management

SECTION 01010 - SUMMARY OF WORK

I GENERAL

A The Project consists of constructing 2 new restroom/shower facility for Starvation Reservoir State Pa X,
Group Use Area. The new structure consists of masonry walls with wood roof trusses, hollow metal doors
and frames, toilet room equipment and accessories, concrete footing, foundztion and floor slab ~y57_:r“>
The existing group use area toilet rooms will remain intact until work is completed on the new structure.
After the new building has been completed and is operztional, the existing structure will be demolished and
removed from site.

. Project Location: ?.0. Box 584, Duchesne, Utah 84021
2. Owner: Division of Facilities Construction & Managemant

8. Contract Documents, daied September 187, 2006, were prepared for the project by P+A architeds.
located at 821 East Kensington Avenue, Sait Lake City, Wiah

C The Work will be construcied under z single prime contract.

D. Use of the Site: Limit use of premises to areas indicated on construction documents. Do not disturp

portions of the site beyond the areas indicatad.

[ Allow for Owner occupancy and use by the public.
Keep driveways and entrances de . Do not use these areas for parking or material

o

:lc v
Schedule deliveries to minimize on-site storage of materials and equipment.
12 CONTRACTOR USE OF PREMISES
A General: During the construction period, the Contractor shall have use of the premises for construction

Q

perztions as shown on construction documents. Parking and contractor staging at the site is limited and
will be reviewed at the pre bid conference.

of the premises to work in areas indicated. Confine operations to areas within
Do not disturb portions of the site beyond the areas in which the Work i3

Driveways and Entrances: Keep driveways and entrances sewing the premises clear and available o
other occupants and emergency vehicles at all times. '
of materials. Schedule deliveries to minimize space a
and equipment on-site.

END OF SECTION 01010

SUMMARY OF WORK 01010 -1



Starvation Reservoir State Park, Duchesne, Utah
New Restroom and Shower Facility
Division of Facilities Construction Management

SECTION 01027 - APPLICATIONS FOR PAYMENT

I GENERAL
A Coordinate the Schedule of Values and Applications for Paymert with the Contractor's Construction

d
Schedule, Submitial Schedule, and List of Subcontracts.

w

Schedule of Values: Coordinzte preparation of the Schedule of Values with preparation of the Contracior’s
Construction Scheduile,

L. Correlzte line items in the Schedule of Valuss with other required administrative schedules and
forms, including;

a Contractor's Construction Schedule.
b. Application for Payment forms, including Coritinuation Sheets
C. List of subcontractors,
d. List of products.
e List of principal suppliers and {abricators.
i Scheduie of submittals.
2 Submit the Schedule of Values zt the earliest possible dzte but no later than 7 days before the date
schaduled for submitial of the initial Applications for Payment

r e the Project Manual table of contents as a guide to establish the format for the
Schedule of Values. Provide zt lezst one line itam for each Specification Section.

2 Project nn-'m and location.
b. Name of Architect.
c Project number.
d. Contrac‘or‘s name and address.
e Date
2, Arrange the r form with separate columns to indicate the following Tor

zach item listed:

Relzted Specification Section or Division.
Description of Work.

Name of subconiractor.

Name of manufacturer or fabricator.
Name of supplier.

Change Orders (numbers) that affect value.

Mmoo an o

g Dollar value.
h. Percentage of Contract Sum to nearest one-hundredth percent, adjusied 1o total 100
percertt.
3 Provide 2 breakdown of the Contract Sum in sufficient detail to facilitaie evaluation of Applications
for Payment. Br eak subcontract amounts down irto severzl line tems. Round amounis 1o nearest
whole dollar; the total shall equal the Contract Sum.

APPLICATIONS FOR PAYMENT 01027 - |



Starvation Reservoir State Park, Duchesne, Utah
New Restroom and Shower Facility
Division of Facilities Construction Management

4 Provide z separete line ach part of the Work where Applications tor ,yment may include
materials or equipmeant, d or fabricated and stored, but not yet installed

5 Provide separzte line items for inftial cost of the materials, for each subsequent stage of completion,
and for total installed value.

6. Show line items for indirect costs a’xd margins on costs omy when such items are listed individually in
Applications for Payment. 2m m the Schadule of Values and Applications for Payment shall
be complete. Include the total cost and proportionate share of generzal overhead and profit margin
for each item.

L Temporary faciiities and items that are not direct cost of work-in-place may be shown as
separate fine items or distributed as general overhead expense

7. resubmit the Schedule of Valuss when Change Orders or Construction Change

tives change the Contract Sum
D Applications for Pz yfnnm shall be consistent with previous applications and payments as certiied oy the

i
.’
[{e}

Owner and paid for by the Owner

I
el
v
<
.4
o
o
]
=
i

t-Application Times: Payment dates are indicated in the Agreemerit.
application is the period indicated in the Agresment

F Payment-Application Forms: Use AIA Document G702 and Cortinuation Sheets G703 as the form for

A plicatior\.s for Payment.

)

including notarization and execution 'hy

s owner will retum incomplete applicatio

Q.
C
4]

chedule of Valuss and the Contractor's Construction Sche
paated sr'nnoul if revisions were made.
2, m_luo: amounits of Change Orders and Construction Change Directive s issuad prior to the last day
of the construction pariod coversd by the application.

(D

nplication for Paym nt to the ownerwithin 24
and similar attachmentis.

. Transmit eac'n copy with a transmittal listing attachmenis and recording appropriate information
i application.

Lien: \/v'it' each Application for Payment, submit waivers of lien from every entiy

i e Contract and relfzt d <0 the Work covered by the payment.

:

h Submit partial waivers on gach item for the amount requested, prior to deduction for retainage, on
gach item

When an application shows completion of an item, submit final or full waivers.

2, =
3. Submit each Application for Payment with Contractor's w iziver of lien for the period of construction
coverad by the application.
a Submit final Applications for Payment with final walvers from every entity invoived with
performance of the Work covered by the application who may file a lien.
4

Waiver Forms:  Submit waivers of lien on forms, and executed in a manner, accepiable 1o the

APPLICATIONS FOR PAYMENT 01027 -2
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). Initial Applicatio

for Payment: Administrative actions and submitt
submittal of the fi

ication for Payment include the following;

tud

List of subcontraciors.

ttals that must precede or coincide with

[

2. List of principal suppliers and fabricato

3. Schedule of Values.

4. Contractor's Construction Schedule (preliminary if not final).
5. Submittal Schedule (Drchmmary if not final).

6. List of Contractor's staff assignments.

7. Conies of building permits.

8. Copies of licenses from governing authorities.

3. ertificates of insurance and insurance policies.

i0.  Performance and payment bonds.

K Application for Payment at Substantial Completion: Following issuance of the Certificate of Substantial
Completion, submit an Application for Payment. This application shall reflect Certificates of Partial
Substanitial Completion issued previously for Owner occupancy of designated portions of the Work.

. Administrative actions and submitials that shall precede or coincide with this application include the
following:
a Occupancy perm
b. Warranties and maintenance agreements,
C. Maintenance instructions.
d. Meter readings.
e Changeover information related to Owner's occupancy.
f. Final deanmc.
g. Application for reduction of retainage and consent of surety.
L Final Paymenn_ Application:  Administrative actions and submitials that must precede or coincide with
2 final Application for Payment include the following;
I Completion of Project closeout requirements
2 Completion of items specified for completion zfter Substantial Completion.
3. Transmittal of Project construction records to the Owner.
4. Removal of temporary facilities and services.
5. Change of door locks to Owner's access.
1.2 PRODUCTS (Not Applicabie)
1.3 EXECUTION (Not Applicable)

END OF SECTION 010

o
~J

APPLICATIONS FOR PAYMENT
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CTION 01040 - COORDINATION

A GENERAL

A, This Section includes requirements for coordinating construction operations including, but not necessarily
limited 1o, the following:

Tion drawings.
Administrative and supervisory personnel.
Cleaning and protection.

W ) —

12 COORDINATION

A Coordinate construction o assure efiicient and orderly installztion of each part of the Work Coordinate
operztions that depend on each other for proper installztion, connection, and operation.
[ Schedule operetions in the sequence required to obtain the best results where instaliztion of one
part depends on installation of other componenis, before or after its own installation.
2 Coordinate installation of different componenits 1o assure maximum accessibility for maintenance,
service, and repair.
3. Make provisions 1o accommodzat for later instzliation
= \Where necessary, prepare memoranda for distribution to each party involved, outlining procedures
requireo for coordinztion. Include such items as required notices and reports.
i Prepare similar memoranda for the Owner and separate conitractors where
work is requirec
C e ed ; g of required procedures with other act
10 2void conflicts and assure orderly progress. Such activities include, but are not limited 1o, the following:
! Praparation of sct eduies
2 Delivery and processing of submitials
3. Progress maetings.
4 Projeci ¢ Ios~0J' activitie
D Consenvztion: Coordinate construction to assure that operztions are carried out with considerztion for

conservation of energy, water, and materials.

(=7

T

s of commencement of construciion, submit 2 list of the Contractor's staf
perintendent and other subcontraciors at the Project. ldentify individuzls and
ir addresses and telephone numbers.

1.3 PRODUCTS (Not Applicable)

4 EXECUTION
A Inspection of Conditions: Re qun e Installers of major components o inspect substrate and conditions under

which Work is to be p _x”Fov"r . Do not proceed until unsztisfactory conditions ha ve been correcied.

COORDINATION 01040 -1



<arvation Reservoir Stzte Park, Duchesne, Utah
New Restroom and Shower Facility

~

{

Division of Facilities Construction Management

oy

Clean and protect construction in progress and adjoining materials, during handling anc installation. Apply
orotective covering to assure protection from damage.

d maintain completed construction as necessary through the construction period.  Adjust and
lubricate operable components 1o assure operability without damaging effects.
D. Limiting Exposures:  Supervise construction 1o assure that no part is subject to harmiul, dangerous, or
damaging exposure. Such exposures include, but are not limited to, the following:

1,

2. Excessive |nnemal or exiem a! p ressures.
3. Excessively high or low temperatures.
4, Water or ice

5. Solvanits and chemicals.

£ Abrasion.

7. Soiling, staining, and corrosion.

8. Combustion.

°. Wind.

END OF SECTION 01040
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SECTION 01045 - CUTTING AND PATCHING

0

[

;,>

(V9]

cuTT

w

O

GENERA|

Cutting and Patching Proposal: Submit a proposal onsr"mmc procedures in advance of the time cutting and
natching will be performed. Requ—:—; ap proval to procead. Include the following

i Describe extent of cutting and patching. Show how it will be pe ~formed.

o

2, Describe changes to existing construction.  Include changes 1o structural elements and operating
COMpOoNEnts.

3. List products to be used and firms that will perform Work.

4. indicate dates when cutting and patching will be performed.

5. Usilities:  List utilies that will be disturbed or relocated and those that will be temporarily out-of-
service. Indicate how long sarvice will be disrupted.

6. Where cutting and patching involves adding reinforcement 1o sir ~uctural elemeants, submit details and

engineering calculations showing integration of reinforcement with the original struciure.
Approval 1o proceed does not waive the owner's right to later require complete removal

~

replacement of unsatisfaciory work.

3]
By
Q.

Requirements for Structural Work: Do not cut md D.:HC"l structural elements in a2 manner that would
change their load-carrying capacity or load- deflection rz

. Obtain ap;

"U

roval before cutting and patching the following structural elements:

Foundation construction,
Bearing and retaining walls.

v

o

Operztional Limitations: Do not cut and patch operating elemsnts in a manner that would reduce their
capacity to perform as intended. Do not cut and paich operating elements in a2 manner that would increase
mairzenance or decrease operational life or safety

iy,

CL

Visual Requirements: Do not cut an

: '

Da‘zo exposed construction in 2 manner that would, in the
Architect's opinion, reduce the building a Do not cut and pzich in a manner Ln t would

resuit in vis unl evidence of cutting and | atc'ning. Remove and replace construcion cut and patched in
visually unsatisiactory manner.

[$Y

Use materials | d ntical to existing materials, Use material t"wa
e

s isually match adjacent suriaces to
7 identical materials are unavaiizble, Use equ

rials whose per‘o*’wawce will

3
Y
b=
w D <

EXECUTION

Examine suriaces to be cut

cutting. If unsafe or unsztisfact

[ Before proceseding, meet with par ”"ns involved. Review areas of potentizl interference and conflict
Coordinate procedures and resclve potential conflicts before proceeding,

[ING AND PATCHING 01045 - |
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B.

V]

ial

L

T

Temporary Support: Provide temporary support o

Protection: Protect existing construction to prevent damage. Pv*ovide protection from adve
conditions for portions that might be exposed during cutting and paiching operations.
Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.

Avoid cutting pipe, conduit, or ductwork serving the building but scheduled to be removad or relocated
until provisions have been made 1o bypass them.

Performance: Employ skilled workmen. Procesd at the earliest feasible time and complete without delay.

oerform other construction and subsegue
original condition.

1
o

Cutting: Cut using methods that will not damage elements retained or adjoining construction. Comply with
the original Installer's recommendations.

. Use hand or small power tools designed for sawing or grinding, not hammering and chopping. Cut
holes and slots as small as possible, n

=N

ezatly to size required, and with minimum disturbance o
adjacent surfaces. Temporarily cover openings when not in use.
s ,

2. To avoid marring finished surfaces, cut or drill from the exposed or finished side intc conc cezled
surfaces.

3. Cut through concrete and masonry using 2 cutting machine, such as 2 Carborundum saw or a
diamond-core drill.

p e

Where services are required to be removed, relocated, or abandoned, by-pass utility services
cutting.  Cut-off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal
=

o
O
remaining pipe or conduft 1o prevent entrance of moisture or ot

)
[n [¢3]

Patching: Patch with durable seams that are 2s invisible as possible. (&

consti
Where removing wal !I\ or | par*."Lions extends one finished area i
:nd wall surfaces in the new space. Provide an even surface of unifor

}A)

[}

Cleaning: Clean areas and spaces where cu ._mc and patching are performed. Remove paint, mortar, oils,
outty, and similar items. Clean piping i re applying paint or finishing

]

materials. Restore damaged pipe covermc 10 its origin

END OF SECTION 01045
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SECTION 01400 - QUALITY CONTROL

A Quality-control services include | actions, including reports performad by
Contractor, by independent agencies, and by governing authoriti
8. Cow*actor D\esaonsibii‘rti=5' Unless they are the responsibility of another enz'> Coritractor shall provide
nspections and tests specified elsewhere and required by authorities having jurisdiction. Costs for these
services are mcludeo in the Contract Sum.
| Where inspections and tests are the Contractor's responsibility, the Contractor shall empioy an d pay
a2 qualified independent testing agency to perform these services. Costs for these services are
included in the Contract Sum.
C Retesting  The Contractor is responsible for retesting where resulis of inspections and tesis prove
unsatisfactory and indicate noncompliance with requirements.
h The cost of retesting is the Contractor's responsibility where tests pariormed indicated
noncompliance with requirements.
D Auxilia Services: C nNarste N age nNary Il Srtiog d test e o iliary sarvices 2s
, Auxiliary Services: Cooperzte with agencies pwormmb inspections and tesis. Provide auxiliary services as

requesiad.  Notify the agency in advance of operations to permit assignment of personnel.  Auxiliary

rvices include the following:

Providing acce

I

2, u”'w'mu mcd

4 i

5 Delivering sam; esting lat

& Providing preliminary design mix proposed for use for miaterials mixes that require control by the

testing agency.
Providing security and protection of samples and test squiprent

o

I

Duties of the .
serforming its duties.

L The agency shall notify the owner and the Contractor of irregularities or deficiencies observed in the
Work during performance of is services.

2. The zgency shall not release, revoke, alter, or enlarge requirements or approve Or accept any
portion of the Work.
3. The agency shall not perform duties of the Contractor.

11

Coordination: Coordinate activities 1o accommodate services with a minimum of delay. Avoid removing
< ,

and r@o:acmu construction to accommodaie I‘TSD\,C'IO

,)

L he Contracior is responsible for scheduling inspections, tests, taking sampies, anc similar activities.

agn]

he testing agency shzll submit 2 certified written report, in duplicate, ©
O Ve, h’ Con*mc‘zox is IESDO’b‘b!C for the service, submit 2

QUALITY CONTROL 01400 - 1
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L oveming authorfty, when the authority so directs.
-
Lus

, or similar service include, but are not limited 1o, the
foliowing:
a Date of issue.
b. Project title and number.
c Name, address, and telephone number of testing agency.
d. Dztes and locations of samples and tests or inspections.
e Names of individuals making the inspection or test.
1. Designation of the Work and test method,
g, Identification of product and Specification Section.
h. Complete inspection or test data.
i Test results and an interpretati esults
. Ambient conditions at the time of sampie :akmg and testing,
k. Comments or professional opinion on whether insp C'ed or tested Work complies with
requirements.
L Name and signzture of laboratory inspector.
m. Recommendztions on ret S‘mg.
H. Qualifications for Service Agencies: Engage inspection and testing service agencies that are prequaliiied as
!

A~
complying with the American Council of Independent Laboratories' r\ecommonde”’ Requirements for
Independent Laboratory Qualification” and that specialize in the types of inspections and tests o be
performed.

. Each agency shall be authorized by authorities having jurisdiction to operate in the state where the
|

Project is located.

12 PRODUCTS (Not Applicabie)
}.3 EXECUTION
A Repair and Protection: Upon completion of inspection, testing, and sample taking, repair damaged
construction. Restore substrates and finishes. Comply with Division | Section "Cutting an d atching.”
B2 Protect construction exposed by or for quality-control service activities, and protect repaired construction.
C Repair and protection are Contractor's responsibility, ess of the assignment of responsidility or

IﬂSvaJOW and t >Llﬂg.

END OF SECTION 01400
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SECTION 01500 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

PART | - GENERAL

>

>

oW

O

—j>

_j>

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division | Specification Sections, apply 1o this Section.

SUMMARY

This Section includes reauirements for construction facilities and temporary controls, including temporary
utilities, support facilities, and security and protection.

Temporary wtilities include, but are not limited to, the Tollowing:
Weater service and distribution.

Temporary electric power and light.
l’—”"“DOI’r\/ heat.

Sanftary facilities, including drinking water.
Storm and sanitary sewer.

Oy W W N

Support facilities include, but are not limited to, the following:

T emaorn"y
Waste dispo

oo

O 'U

Security and protection facilities include, but are not limfted fo, the following:

Temporary fire protection,

.

2, Barricades, warning signs, and lights

3. Sidewalk bridge or enclosure fence for the site.
SUBMITTALS

Te porary Utilities: Submit reports of tests, inspections, meter readings, and similar procedures periormed
.vmpomzy utilities.
QUALITY ASSURANCE

Reg uatrons Comply with industry standards and applicable laws and regulations of authorities having
jurisdiction including, but not limited to, the following:

I Building code requirements,
2, He:t and safety regulztions.

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 01500 - |
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3. Utility company regulations.
4, Police, fire department, and rescue squad rules.
5. Environmenital protection regulztions.
B Standards: Com:»iy with NFPA 24| "Standard for Sz

Operations,” ANSI A0 Series s andardsf

NECA Electrical De sign Library "Te ~y Electrical Facilitie
I Electrical Smr\/icn:
elaciric service. Install service in compliance with !

C lnspcc‘timg Arrange for authorities having jurisdiction 10 inspect and test each temporary utility before use
Obtain required certifications and permits
1.5 PROJECT CONDITIONS
A Temaorary Utilities:  Prepare 2 schedule indicating dates for implementation and 7ermma‘lo~ of each
temporary utility. At the earliest feasible time, when acceptable to the Owner, change over from use of
emporaly service 1o use of permanent service
B. Conditions of Use }\eea temporary services an d Tacﬂ"?.ies clean ahd neat In
and efficient manner. Relocate temporary services and facilities as
facilities or permit them 1o interfere with progress. 1gk= n==ce=s..'y
hazardous, dangerous, or unsaniiary condtions, or public nuisances %
PART 2 - PRODUCTS
2.1 MATERIALS
A Tarpaulins: Provide waterproof, fire-resistant, UL-labeled tarpaulins with flame-spread reting of 15 or less
For temporary enclosures, provide translucent, nylon-reinforced, laminated polyethylens or polyvinyl
e, fir tarpaulins.
B2 Water Provide potable water approved by local health authoriiies
C Open-Mesh Fencing: Provide 0.120-inch- (3-mm-) thick, galvanized 2-inch (50-mm) chainfink m:mc fencing
6 feet (2 m) high with galvan :zed Dar:)ac-wn 2 top strand and galvan}ze steel pipe posts, |-1/2 inches (38
mm) 1.D. for line posts an\.? 2-1/2 inches (64 mm) 1.D. for comer posts
22 EQUIPMENT
A General:  Pr = naw 2 =nt. If accepiable 1o the At Contracior ay use age
A General:  Provide new equipment. i ,ccb, :able o the Architect, the Contractor may use undamaged,
oreviously used equipment in service eabl tion. Provide equipment suitable for use m‘en:ied.
B Watar Hoses: Provide 3/4-inch, heavy-duty, abrasion-resistant, flexible rubber hoses 100 feet

pressure rating greater than th
shutoff nozzle

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

"Safety

Comply with NEMA, NECA, and UL standards and regu ations
PA

maximum pressure of the

molition
for Construction and Demolition,” and

T’ngarding Construction, Alterztions, and De
Reguiremerits

. n

n

NFPA 70 "

ztional Eleciric Coop

weter

distribution system
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C Flectrical Outlets:  Provide properly configured, NEMA-polarized outlets to prevent in

<

tion of 110- 1o

se
120-Volt plugs into higher volt ,ge outlets. Provide receptacle outlets equipped with g round-fault circuit

h
-

interrupters, reset button, and pilot light for connection of power 100ls and equipment.

D. Electrical Power Cords: Provide grouwd=d extension cords. Use hard-service cords wh=r° exposed 1o
abrasion and trafic. Provide waterproof connectors to connact separate lengths of electric cords if single
lengths will not reach areas where construction activities are in progress. Do not ex sed sa'n’e length-voliage

ratio.

Lamps and Light Fixtures: Provide general service incandescent lamy

illumination. Provide guard cages or tempered-glass enclosures where exposed
exterior fixtures whare exposed to moisture.

I

(§
[%23
O
=,
e
2
i
=t
Y
o
[0

n

g Units: Provide temporary heating units that have be
r_coo'w ad trade association relaied 1o the type of fuel being consumed.

G. Temoor"ry Toilet Unitss  Provide self-contained, single-occupant toilet units of
recirculztion, or combustion type i
reinforced polyester shell or lmllax nonabsorbent mater

[h

3}

I Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent
D

location and class of fire exposure.
P

PART 3 - EXECUTION

A Use qualified personnel for installation of L:ﬂ:wor“w facilities. Locate facilities whe
Project adequately and 'asui in minimum imerference with performance of th

€]

32 TEMPORARY UTILITY INSTALLATION

A General: Engage the appropriate local utility company to install temporary s service
service,. Wheare company provides only part of the service, provide the rei
compatible materials and equipment. Comply with company recommendations.

-

required for adeauzie

to brezkage. Provide

by UL, FM, or another

= =
Provide units properly vented and fully enclosed with 2 glass-iber-

H. Fire Extinguishers: Provide hand-carried, portable, UL-rated, Class A fire extinguishers for temporary oriices
and similar spaces. In other locations, provide hand-carried, portable, Ul-rated, C
extinguishers or 2 combination of extinguishers of NFPA-recommended classes for th

! ciwe e
. and size required dy

re they will serve the
Work. Reiocaie and

or connect 1o exisiing

aindar with miﬁ:’ll"ﬁ

L. Arrange with company and existing users for a time when ervice can be interrupied, if necessary, 1o

make connections for te mporary services.

2. Provide adequate capacity at each stage of construction. Pri
provide trucked-in services.
3. Obtzin easements to bring temporary utilities to the site where the
used for that purpose.
4, Use Charges: Cost or use charges for temporary facilities are not charge

I
¢

ab

Architect. Neither the Owner nor Architect will accept cost or use charges as & basis of claims for

Change Orders.

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS
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CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 01500 -

b=

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

Sterilization: Sterilize temporary water piping prior to use.

¢

emoorayy Elea:l Power Service: Provide weatherproof, grounded electric power service and distribution
' ficient size, capacity, and power characteristics Gu’(ng construction pe riod. Include meters
‘Lrans‘lormers, overload-protected disconnects, automatic ground-fault interrupters, and main distmouuon
switch gear.

! Install electric power service underground, except where overhead service must be used.
2, Power Distribution System: Install wiring overhead and rise vertically where least exposed 10
damage. Where permitied, wiring circuits not exceeding 125 Volits, ac 20 Ampere rzting, and

ed for survaillance.

fighting circuits may be nonmetallic shezthed ca

=N
[¢
<
o)
¢1]
@
[14]
Q
<
@
j<
[¢]
hY
Qo
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3
(o
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P
jo)
Q
U)

emporary Lighting: When overhead floor or roof deck has been instalied, provide temporary lighting with
i o o i ! f=1 o

L Install and operate temporary lighting that will fufill securfty and protection requirements without

operating the entire system. Provide temporary lighting that will provide adequate illuminztion for

h d

construction operztions and trafiic conditions.

-

emporary Heat: Provide temporary heat required by construction activities for cu uring or drying of
d instaliations or for protaction of installed construction from adverse effects of low temperatures
or high humidity. Select safe equipment that will not have a harmil effect on complete IHS“LEI‘EZIOHS or
elements being installed. Coordinate ventilation requirements to produce the ambiant condition required
and minimize consumption of energy.

cilities: Except where the Owner authorizes use of the permanent system, provide vanted, self-

, LP-gas or fuel-oil heaters with individual space thermostatic control.

b

C
v
[¢]
Q

f casoline-bumning space heaters, open flame, or szlamander heating units is prohibited.

-

Sanftary facilities include tempora

i

L

s ioilets, wash facilities, and d"'nkins—wa‘ter fixtures.  Comply witl
pe

I

- :

regulations and heafth codes for the type, number, location, operation, and maintenance of fixtures and
facilities. Install where lac1l»ues will best serve the Project’s neecs.
! Provide toilet tissue, paper fowels, paper cups, and similar disposable materials for each facility.

Srovide covarad waste containers for used matenal,

oilets: Install self-contained toilet units. Shield toilets to ensure privacy. Use of pit-type privies will not be

Fc
ok
i)
o
—
1)
o7
16
<
0
ba
1]
3
!11
0

Wash Facilities: Install wash facilities supplied w onvenient locations for personnel
involved in handling materials that require wash-up for a healthy and sanitary condition. Dispose of draina
oroperly. Supply cleaning compounds approprizte for each condition.

[¢]

20
bS]

Drinking-Water Facilities: Provide containerized, tap-dispenser, bottled-water drinking-water units, including
paper supply.
Provide earthen embankmenis and similar barriers in and around excavations and subgrade construction,
sufiicient to prevent flooding by runoff of storm water from heavy rains.

3

N
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ORT FACILTIES INSTALLATION

~

Locate offices, storage sheds, and other temporary construction and support facilities for easy access.
Field offices are not required unless the general contractor wishes to provide one.

wn

. Maintain support facilities until near Substantial Completion.  Remove prior fo Substantial
Completion. Personnel remaining after Substantial Completion will be permitied to use permanent

facilities, under conditions accept 20\5 t0 the Owner.

=3 Storage and Fabricztion Sheds: Install storage and fabrication sheds sized, fumishad, and equipped 1o
accommodate materials and equipment involved, including temporary utility service. Sheds may be open
shefters or fully enclosed spaces within the building or elsewhere on—s"i.e

C Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and
completed, from exposure, foul weather, other construction operations, and similar activities

D) Temporary Lifts and Hoists: Provide facilities for hoisting materials an nd empioyees. Truck cranes and similar
levices used for hoisting materials ars cons;darecﬁ "ools and equipment” and not temporary facilities.

E Temporary Exterior Lighting: Install exterior yard and sign lights so signs are visible when Work is being
performed

F Collection and Disposal of Waste: Coliect waste from construction areas and elsewhere daily. Comply
with requirements of NFPA 241 for re ov;! of combustible waste mazterial and debris.  Eriorce
rnauirnmantt strictly. Do not hold n"a-_em‘a more than 7 days during normal weather or 3 days when the

s expecied 1o rise above 80 deg F (27 deg C)‘ Handle hazardous, dangerous, or unsanitary
eparately from other waste by containerizing properly. Dispose of material lawiully.
34 SECURITY AND PROTECTION FACILITIES INSTALLATION

A Except for use of permanent fire protection as soon 25 available, do not change over from use of temporary
security and protection facilitie 540 permanent facilities until Substantial Completion, or longer, as requesied
by the /—\r”'\tea

B Temporary Fire Protection:  Until fire- DFOtEC‘tO"\ needs es, install and
maintain temporary fire-protection facilities of the types n to proted inst reasonably pﬁdlua le
and controllzble fire losses.  Comply with NFPA 10 o i Extinguishers” and
NEPA 24| "Standard for Safeguarding Construction, Alterations, aﬂd Demolition Operations.”

P Locate fire extinguishers where convenient and effective for their intended purpose, but not less
than one extinguisher on each floor at or near each usable stairwell.

2. Store combustible materials in containers in fire-safe locations.

3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary 1 fire- p*mec*»m facilities,
stairways, and other access routes for fighting fires. Prohibit smoking in hazardous fire-exposure

4. Provide supervision of welding operations, combustion-type temporary heating units, and similar
sources of fire ignition.

C Rarricades, Warning Signs, and Lightss Comply with standards and code requirements for erection of
,Lructuraﬂy adequate barricades. Paint with ap;:'op ate colors, graphics, and waming signs o inform
personinel and the public of the hazard being protected against. Where appropriate and needed, provide

ghting, | nfluunﬁ flashing red or amber lights.

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 0i500-5
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Enclosure Fence: Before mobilization begins, install 2 tortoise barrier fence with barrier gates. Locate
where indicated. Enclose the entire site as shown on drawings. Install in a manner that will prevent tortoise
and other animals from easily entering the site.

I See architectural site plan

€]
0

If the general contractor wishes to provide a security enclosure they may do so. Security of the site and
construction matarials, equipment and all items on site is the responsibility of the general contractor.

QOPERATION, TERMINATION, AND REMOVAL

b
]

Supervision: Enforce strict discipline in use of temporary facilities. Limit availability of temporary faciliti
essential and intended uses To minimize waste and abuse.

@
0
P
O

Maintenance: Maintain facilities in good operating condition unitil removal. Protect from damage by freezing
temperatures and similar elemenits

R Maintain operation of temporary enclosures, heating, cooling, humidity cont rol, veritilztion, and
similar facilities on a 24-hour basis where required to achieve indicated resufts and to avoid
possibility of damage.

Protection:  Prevent water<filled piping from freezing, Maintain markers for underground lines
Protect from damage during excavation

[

arminztion and Removal  Unless the Architect uasts that rmaintzined longer, remove esach
temporary facility when the need has ended, w ized use of & permanent facility, or no
laher than Substantial Completion. Com rmanent construction that may
have been delayed because of inte xE."Eﬂ e Repair damaged Work, clean
sxposed surfaces, and replace construction

—*

¥

I Materials and facilities that constitute temporary facilities are the Contracior's property.
a. At Substantial Completion, clean permanent facilities.

END OF SECTION 01500

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 01500 -6
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SECTION 01700 - CONTRACT CLOSEOUT

GENERAL

ant

Cleseout reguirement
Divisions 2 through 1 6.

for specific construction activities are included in the

w

Suhstan‘izl Completion: Before requestin
e following:

oaQ

iy

inspection for certification of Substal

l. In the Application for Payment that coincides with, or first 1
is claimed, show 100 parcent completion for the Work claim

follows, the date Substan
ed as substantially complet

o
<.

approprizte Sections in

antial Completion, complete

tial Completion

a Include supporting documentation for completion and an accounting of changes to the
Cortract Sum.

2. Advise the Owner of pending insurance changeo ar requirements,

3. Submit specific warranities, workmanship bonds, maintenance agreements, final certifications, and
similar documenits.

4. Submit record drawings, maintenance manuals, final projeci: photographs, damage or settlement
surveys, property surveys, and similar ﬂna ecord informztion.

5. Deliver tools, spare parts, exira stock, and mllax tems.

6. Changeover locks and transmit keys to 1 h Owner.

7. startup testing of systems and instruction of oper retion and maintenance personnal.

8. e final cleanup reguirements, including touchup painting.

9. and repair and restore marred, exposad ﬂnisnes‘

Inspection Procedures: On receipt of 2

reg for inspection, the Project Ma’mcmr will proceed or advise
the Contracior of unfilled requirements, The Project Manager will prepare the Certificate of Subst a niial
Completion following inspection or advise the Contractor of construction that must be completed or
correctad before the certificate will be issued.
I The Project Manager will repeat inspection when requested and assured that the Work s
substantially compieie.

2, Results of the completed inspection will form the basis of requiremenits for final acceptance.

D. final Acceptance: Before requesting inspection for certification of final acceptance znc final payment,
complete the following:
L Final payment request with releases and supporting documentation. Include insurance ce rtificates

where reauirec.
Submit a statement, accounting for changes to the Contract Sum.
Submit a copy of the final inspection list stating that each item has been complete
resolved for acceptance.
Submit consent of surety to final
Submit a final settlement statement.
Submit evidence of coniinuing insurance covearage

w

O
D)

yment.

o~ Ut s

COMDIV!F‘\U with insurance rzour‘amenu

E Reinspection Procedurs: The owner will reinspect the Won< upon receipt of notice that the
been compieted, except for items whose completion is delayed under circumstances accept

OoWnNer.

CONTRACT CLOSEOUT

or

Work
able 1o 1

01700 - |
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final

r will advise the Cortracior of Work that is incomplete or obligations

L Upon completion of reinspection, the owner will prepare 2 certificate ©
Work is incomplete, the owner

that have not been fulfilled but are required.
2, If necessary, reinspection will be repsated.
Record Document Submittals: Do not use record documents for construction.  Protect from loss in 2

secure location. Provide access o record documents for the owners's reference.

Record Drawings: Maintain 2 set of prints of Contract Drawings and Shop Drawings. IMark the set to show

the actual installation where the i Lailauow varies substantially from the Work as originally shown. Mark the
drawing most capable of showing conditions fully and accurately. Give attention to concealed elements.

QLT L

I Mark sets with red pencil. Use other colors to distinguish between variations in separaie caiegories
of the Work
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1
itles, dates, and other IO"F fc tion on the cover o
Record Specifications:  Maintain one copy of the Project Manua!, including addenda. Mark o show
varigtions in Work per 1or*n=d in comparison with the text of the Specifications and modifications. Give

tention 1o substitutions and selection of options and information on concbalao construction. Note relzted

record drz wm\z information and Product Data.

.

I Upon completion of the Work, submit record Specifications to the owner for their records.

Maintenance Manuals: Organize operation and maintenance data into sets of manageable size. Bind in
individual, heavy-duty, 2-inch (51-mm), 3-ring, binders, with pocket folders for folded sheet informatio

Mark identification on front and spine of each bmcar Include the foliowing information:

w,

+

,_
>

Copies of warranties.

PRODUCTS (Not Applicable)

EXECUTION
Operation and Maintenance Instructions: Include a detailed review of the following items:

[ Maintenance manuals,

As part of instruction for operating equipment, demonstrate t he following:

[ Startup and shutdown.

2. Noise and vibrztion adjustmerits

Finzl Cleaning: Employ experienced cleaners for final cleaning Clean each surface or unit to ‘he condition

expected in 2 normal, commercial buiiding cleaning and maintenance program. Complete the following

operations before requesting inspection for certification of Substantial Completion

1 Remove labels that are not permanent labels,

2. Clean exposed finishes 1o 2 dus‘—f ce condition, free of stains, films, and foreign substances. Leave
concrete floors broom clean.

3 Wipe surfaces of electrical equipment. Remove excess lubrication. Clean light fixtures and lamps.

CONTRACT CLOSEQUT 01700 -2
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5
foreign deposits. Rake grounds to a smooth, even-iextured suriace.

D. Removal of Protection: Remove temporary protection and facilities.

o

m

Compliance:  Comply with regulations of authorit
Remove waste materials and dispose of lawiully.

END OF SECTION 01700

CONTRACT CLOSEOUT

f rubbish, litter, and foreign substancas. Sweep paved areas; remove stains, spills,

and

rities having jurisdiction and safety standards for cleaning.



Starvation Reservoir State Park, Duchesne, Utzh
New Restroom and Shower Facility
Division of Facilities Construction Management

SECTION 01740 - WARRANTIES

[ GENERAL

A Standard product warranties are preprinted written warranties published by individual manufacturers for
particular products and are specifically endorsed by the manufacturer to the Owner.

2. Special warranties are written warranties required by or incorporetad in the Contract Documents, efther to

tend time limits provided by standard warranties or to provide greater rights for the Owner.

C D'" laimers and LimRations: Manufacturer's disclaimers and limitations on product warranties do not relieve

he Contractor of the warrarity on the Work that incorporates the products. Manufacturer's disclaimers
and limitations on product warranties do not relieve suppiiers, manufacturers, and subcontractors required
to countersign special warranties with the Contractor.

D. Relzted Damages and Losses: Whean correcting falled or damaged warrarited construction, remove and
replace construction that has been damaged as 2 result of such fa ilure or must be removed and replaced to
provide access for correction of warranted construction.

E Reinstztement of Warranty: When Work coversd by 2 warranty has failed and been comrected by
x‘eplace nent or rebuilding, reinstate the warranty Dy written endorsement. The reinstated warranty shall be
equal to the original warranty with an equitable adjustment for depreciation.

F. Replacement Cost: Upon determinztion that Work coverad by a warranty has failed, replace or ruf u'
Work toc an acceptable condition complying with requirements of the Contract Document
Coritractor is 1t Ds:onsiblc for the cost of replacing or rebuilding defective Work regardiess of wi -ez? er the
Owner has benefitad from use of the Work through z portion of its anticipated useful service fite.

G Owner's Recourse:  Expressed warranities made to the Owner are in addition to implied warranties and
shall not limit the duties, obligations, rig! “».s, and remedies otherwise availat le under the law. Expressad
warranty periods shall not be interpreted as limitations on the time in which the Owner can enforce such
other duties, obligations, rights, or remedies.

L. Rejection of Warranties: The Owner reserves the right o reject warranties and to limit selection 1o
products with warranties not in conflict with reguirements of the Contract Documents.

2. Wheare the Contract Documerits require & special warranty, or similar comr*wit*ﬁcnt, the Owner
reserves the right to refuse to accept the Work, until the Contractor presents evidence
required to countersign such commitments are willing to do so.

H, Submit written warranties to the Architect prior to the date certified for Substantial CO'T]DI-"" If the
Owner's Certificate of Subm'\t Completion designates 2 commencement date for warranties other than

e
the date of Substantial Completion, submit writien warranties upon request of the Owners

When the Contract Documents require the Contractor, or the Contractor and a subcontractor, cuppher or
manufacturer to execute z special warranty, prepare a written document that contains appropriate t
and identification, ready for execution by the requi ec‘ parties. Submit a draft 1o the Owner for approval
orior to final execution.

I Refer to Divisions 2 through |6 Sections
requirements for submitting special warranties,

—+
9]
=

spacific content requirements and particular

WARRANTIES 01740 - |
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END OF

Bind warranties and bonds in heavy-duty, commercial- Gu:lzy durable 3-ring, vinyl-covered loose-
binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (11
280-mm) paper.
I Provide heavy paper dividers with celluloid covere

d tabs for each separate waranty. Mark the tab
to identify 1 h° product or instaliation. Provide 2 typed descript

ion of the product or instzaliation,

=3

including the name of the product, and the name, address, and tele ph0'1= number of the Installer.

2. dentify sach binder on the front and spine with the typed or printed title "WA RRANTIES," Project
title or name, and name of the Contractor.

3. Whan warranted construction requires operation and maintenance manuals, provide additional

copies of each required warrarity, as necessary, for inclusion in each requ1r d manual,

PRODUCTS (Not Applicabie)

EXECUTION
Schadule: Provide warranties on products and instaliations as specified in the following Sections:

SECTION 01740

WARRANTIES 01740 -2
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SECTION 06192 - METAL-PLATE-CONNECTED WOOD TRUSSES
11 GENERAL
A tructural Performance:  Engineer, fabrica te and ersct metal-plate-connacted wood trusses to withstand
design loads without exceeding ANSI/TPI-1 deflection limits.
B. Engineering Responsibility:  Engage 2 fabricator who uses 2 ifi engineer o prepare

Y.o.0
[
B
=
0]
Q.

'U
O
=3
‘_’.’
o}
=]
=N

caleulations, Shop Drawings, and other structural data for metal-plate-connected ood trusses.

C Submittals:  In addition to Product Datz, submit Shop Drawings detailing location, pitch, span, camber,
configuration, and spacing for each type of truss required; lumber species, sizes, and stress grades; connector

pizte size, material, finish, design values, and orientation and location; and bearing details.

nclude truss Shop Drawings and structural analysis datz signed and sealed by the qualified

professional engineer responsible for their preparation.

D. Fabricator's Qualifications: Engage 2 fabricator who participates in a recognized quality-assurance program
that involves inspection by SPIB; Timber Products Inspection, Inc; Truss Plate Institute (TPI); or other
independent inspacting and testing agency acceptable 1o authorities having jurisdiction.

E Comply with applicable requiremenits and recommeandations of ANSYTPI 1, "I\aﬂoml Design Standard for
Metal-Plate-Connected Wood Truss Construction,” and TP H‘. “Commamary and Recommendzations for
Handling Installing & Bracing Metal Plate Connacted Wood Trusses.”

F Wood Structural Design Standard:  Comply with applicable requirements of AFPA's "National Design
Specification for Wood Construction” and its "Supplement.”

G Single-Source  Engineering | asponsibiiity' Provide trusses engineered by metalplate  connscior
manufacturer 1o suopon superimposed dead and five loads indicated, with design approved and certified by
2 qualified professional engineer who is legally authorized to practice in the jurisdiction where Project s
located and who is experienced in the desugn of metal-plate-connected wood trusses

H. Handle and store trusses with care and comply with manufacturer's written instructions and T7I
recommendztions to avoid damage and lateral bending,

1.2 PRODUCTS

A Lumber Standards: Comply with DOC PS 20, "American Softwood Lumber Standard” and with applicable
grading rules of inspection agencies certified by ALSC's Board of Review.

8. Grade and Species: Provide dimension lumber of any spacies for truss chord and web members, graded
visually or mechanically, and capable of supporting required loads without exceesding ahOVV:.’_’)l" onswn values
according to AFPA s "National Dmgn Specification for Wood Construction” and its "Supplem

C. Metal ComnCOI Plates: Fabricate connector

es from structural-quality steel
ASTM Z| ti

heet, zinc cozted by hot-
A 653M, jes

dip process complying with ASTM A 653, G ( signztion; Grade 33 and

not less than 0.0359 inch (0.1 mm) thick.

METAL-PLATE-CONNECTED WOOD TRUSSES 0

o~
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D. Fasteners: Provide fasteners of size and type indicated that comply wit h re
material an d manufacture. Where truss members are expo sed to weather
orovide fasteners with 2 hot-dip zinc coating per ASTM A 153 or of st»mi

Nails, Wire, Brads, and Staples: FSF
Power-Driven Fasteners: CABO ’\'
Wood Screws: ASME B18.6.1,

Lag Bolts and Screws: ASME B18.2.1 (ASME B18.2.3.8M).
Bolts: Steel bolts 'omalyinc with ASTM A 307, Grade A
ASTM A 563 (ASTM A 563M) hex nuts and, where indicate

F-N-|
-272

U W

], flat

co

quirements specified below for
or 1o high relative
s steel, Type 304

humidities,

or 316,

(ASTM F 568, Property Class 4.5); with
t washears,

E. Metal Framing Anchors: Provide metal framing anchors with allowagl design loads, as published by

manufacturer, that meet or exceed those indicated, of the following metal and fin s'

. Galvanized Steel Sheet '—w'o*‘dip, zinc-coated steel shest complying with ASTM A 633, G50
(ASTM A 653M, Z180) coating designation; structural, commercial, or lock-forming quality, as
standard with manufacturer for type of anchor indicated.

F Assemble truss membe ci sign configuration indicated using jigs or other means 1o ensure uniormity
and accuracy of asse ly with joints closely fitted 1o comply with tolerances of ANSI/TPI 1. Position

members to prooucad sign camber indicated.

Fabricate wood trusses within manufacturing tolerances of ANSITP! 1.

Con nnect iruss members by metal connecior

both sides of wood members by air or hydraulic pr

located and securely emb

w

EXECUTION

A Install and brace trusses according to recommendations of TPl Space trusses
square, and true to line; and securely fasten to supporting construction.
B Anchor trusses securely at aH beas*ing points using metal framing anchors and

‘T‘E"\l'\g anchor manufact

Securely connect each truss ply required for forming built-up girder

trusses 25 indicated.

TUSSe

inSTaH and fasten permanent bracing during truss erection and beiore
nchor ends of permanent bracing where terminating at walls or beams
= Install wood trusses within instaliztion tolerances of ANSITPI |

m

Do not alte

usses that
uirameanis.

turm wood 1
tdon

are

do not meet requiremenits to fabricat

oF e
eetre

END OF SECTION 061922

METAL-PLATE-CONNECTED WOOD TRUSSES

edded simultaneously into

or and replace with trusses
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SECTION 06402 - INTERIOR ARCHITECTURAL WOODWORK

I GENERAL

A Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips, unless concealed
within other construction before woodwork installation.

B. Submittals: In addition to Product Data, submit the llowing:

L Shop Drawings: Show location of gach item, dimensioned plans and elevations, large-scale details,
attachment devices, and other components.
Samples of plastic-laminate-clad panal products, for sach type, color, pattern, and surface finish

C yality Standard:  Unless otherwise indicated, comaly with AWI's "Architectural Woodwork Quality
Standards” for grades of interior architectural woodwork, construction, finishes, and other requirements.

. Provide AWI certificztion lzbels or compliance certificate indicating that woodwork complies with
N J 7 o ¥
requirements of grades specified.

D. Qu*ii‘»y Standard:  Unless otherwise indicated, comply with WIC's "Manual of Millwork" for grades of
interior architectural woodwork, construction, finishes, and other requiremeants,

. Provide WIC-certified compliance certificate indicating that woodwork complies with reguirsmens
ofgr?d s specified.
2. Provide WIC-certified compliance certificate for installation.

E Environmentzl Limitations: Do not deliver or install woodwork until building is enclosed, wet work is
complete, and HVAC cys‘em is operating and maintaining temperature and relative humidity at occupancy
levels during the remainder of the construction period.

L2 PRODUCTS

A Fabricators: Subject to compliance with requirements, provide interior architectural woodwork by ons of
the following:

B Wood Products: Comply with the following:

. Hardboard: AHA Al354.
2, Hardwood Plywood and Face Veneers: HPVA HP-1.

cC High-Pressure Decorative Laminater NEMA LD 3

D. Furring, Blocking, Shims, and Hanging Strips: Hardwood lumber, kiln-dried to less than |5 percent moisture
content.

E. Fabrication, General Complete fabrication, including assembly to maximum extent possible, before

m

and fitting.

INTERIOR ARCHITECTURAL WOODWORK

hipment to Project site. Where necessary for fitting zt site, provide ampie allowance for scribing, trimming,

(=L

06402 - |
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.

[SN

Shop cut openings San

burrs.

10 maximum extert Dossid

@

of cutouts to remove Spl ters an

d

2. eal edges of openings in countertops with a coat of varmish.

3. Backout or croov— Dnck_ of fat trim members and kerf backs of other wide, flat members, except
for members with ends exposed in finished work.

4. Assemble casings in plant except where limitzati of instaliztion require fieid
assembly.

F Plastic-Laminate Counteriops: As follows:

. High-P ressure Decorzative Laminzte Grade: HGP
2. Colo(> Patterns, a'\d Finishes: Provide materials and products that result in colors and textures of
eXDose larmn e surfaces complying with the ollowms requireme
2 rovide Architect's selections from manufacturer's full range of colors and finishes.
3. Edge Treatment: As indicated.
4. Core Mate ~laJ at Sinks: exterior-grade plywood.
13 EXECUTION

A Condition woodwork 1o ;v=rage o ef—lm humidity conditions in installation areas and examine and
complete work as required, including remova | of packing and backpriming before installation.

3. Quality Standard: install woodwork 1o comply with AWI Section 1700 for the same grade specified in
Section for type ‘.’ woodwork involved

C Quality Standard: Install woodwork to comply with WIC Section 26 for the same grade s ecified in this
Section for type of woodwork involved.

D. Install woodwork level, plumb, true, and straight to a tolerance of | /8 inch in 96 inches (3 mm in 2400 mm)
Shim as required with concealed shims.

= Scribe and cut woodwork 1o Tit adjoining work, and refinish cut surfaces and repair damaged finish at cuts

F Anchor woodwork to anchors or blocking built in or directly attached o substrzies.  Secure with
courtersunk, concezled fasteners and blind nailing s rsoun‘;d for complete installation. Use screws for
exposed fastening, countersunk and filled flush with woodwork and matching final finish if transparent finish
is indicated.

G. Courr’*rtoas Anchor securely by screwing through comer blocks of base cabinets or other supports Ifto
underside of countertop. Calk space between backsplash and wall with sealant specified in Division 7
Section "Joint Sealants.”

END OF SECTION 06402

INTERIOR ARCHITECTURAL WOODWORK

02-2
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SECTION 07210 - BUILDING INSULATION

PART |

[

s

;l>

i

1

w

- GENERAL

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division | Specification Sections, 2pply 1o this Section.

This Section includas the following:

1

B Concealed building insulation.

SUBMITTALS

General: Subm'ﬁ each item in this Article according to the Conditions of the Contract and Division |

Product Data for each type of insulation product s ecifiad.

h h

Samples of exposed insulation for initial selection in the form of actual units or sections of units showing the
full range of colors :\wlhole for each type of exposed insulztion indicated.

Samples for verification in full-size units of 2ach type of exposed insulation indicated for gach color specifiec.
Product test reports from znd based on tests periormed by 2 qualified independent testing agency
evidencing compliance of insulation products wit th spacified requirements induding *u ose for t‘nemal
resisiance, Tire-test-response  Characteristics, water-vapor transmission, water 2

properties, based on comprehensive testing of current | products.

1723 R
O
oy
)
o
3
2]
3
.
Q

Research or evaluation reports of the model code organization acce; table to authorities having jurisdiction
W i

shat evidence compliance of foam-plastic insulations with buiiding code in effect for Project

QUALITY ASSURANCE

Single-Source Responsibility for Insulation Products: Obtain each type of building insulztion from a single

source with resources to provide products complying with requirements indicated without delaying the
Work.

Fire-Test-Response Characteristics:  Provide insulation and relzted materials with the fire-test-response
characteristics indicated on Drawings or savcw ed elsew s Section as determined by testing
identical products per test method indicate i below by UL or another testing and inspecting agency
acceptable 1o authorities having jurisdiction. identify materials wi izte of i
testing and inspecting agency.

@
W
5
o
=)

" Surface-Burning Characteristics: ASTM E 84

BUILDING INSULATION 07210 -
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2. Fire-Resistance Ratings: ASTM E 119,
3 Combustion Characteristics: ASTM E 136,
15 DELIVERY, STORAGE, AND HANDLING
A Protect insulation materials from physical damage and from deterioration by moisture, soiling, and other
sources. Store inside and in 2 dry location. Comply with manufacturer's written instructions for handling,
storing, and protecting during installation.
3. Protect plastic insulztion as follows:
I Do not expose 10 sunlicht, except 1o
2 Protect against ignition at all times
installation time.
3. Complete installation and concealm
construction.
PART 2 - PRODUCTS
21 MANUFACTURERS
A Awvailable Manufacturers: Subjea to compliance with requirements, manufacturers offering insulation
‘ y be incorporated in the work include, but are not fimited to, the following:
8. Manufacturers:  Subject to compliance with requirements, provide insulation products by one of the
foliowing:
Glass-Fiber insulation:
2 CertainTeed Corporation.
b. Knau T’F]:Pr Glass GmbH.
c Owens-Corning Fiberglas Corporation.
d. Schuller lrxwmauona,, Inc.
22 INSULATING MA
A General: Provide insulzting materials that comply with requirements and with referenced standards.
I applications indicated; selected from manufacturer's standard
= Unfaced Mineral-Fiber Blanket Insutation: Thermal insulztion combining mineral fibers of type described
below with thermosetting resins to comply with ASTM C 665, Type | (blankets witho! rmembrane facing)
I Mineral-Fiber Type: Fibers manufactured from glass.
2 Surface-Burning Characteristics: Maximum Aame- -spread and smoke-developed indices of 25 and 50,
respectively.

BUILDING INSULATION
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BUILDING INSULATION 07210 -

C
VAPOR RETARDERS

Polyethylene Vapor Retarder ASTM D 4397, 6 mils (0.15 mm) thick, with maximum permeance rating of
0.13 perm (7.5 ng/Pa x s x sq. m).

Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor retarder manufacturer for

sealing joints and penetrations in vapor retarder.

Available Products: Subject to compliance with reguiremenits, products that may be incorporated into the
Work include, but are not limited to, the Tollowing:

AUXILIARY INSULATING MATERIALS

Adhesive for Bonding Insulztion:  Product with demonstrated capability
substrates indicated without damaging insulation and substrates.

o bond insulation sacurely to

et

3 - EXECUTION

EXAMINATION

mine substrates and conditions, with Installer present, for ompl.=nc= with requirements of Sections in
which substrates and slated work are specified and to determine if other conditions aueding performance
of insulation are satisfactory. Do not proceed with installation until unsatisfactory condftions have beer
corrected.

of substances harmful o insulztions or vapor retarders, including removing projections
uring vapor retarders or that interfere with insulation attachment.

punct

INSTALLATION, GENERAL

Comply with insulation manufacturer's written instructions applicable to products and application indicated.

instal! insulation that is undamaged, dry, unsoiled, and has not been exposed at any time 1o ice and snow.

L><’=>nc: insulation in thickness indicated to envelop entire area to be insulated. Cut and fit tightly around
tructions and fill voids with insulation. Remove projections that interfere with place me .t.

Apply single layer of insulztion to produce thickness indicated, unless muitiple layers are otherwise shown or

required to make up total thickness.

NSTALLATION OF GENERAL BUILDING INSULATION

Apply insulztion units to substrates by method indicated, comptym’ with manufacturer's written instructions.
i no specific method is molc:ated, bond units o subsirate with adhesive or use mechanical anchorage T
orovide permanent placement and support of units.

W
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8. Instalil mineral-fiber blankets in cavities

ormed by framing members according to the following
requirements
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. Use blanket widths and lengths that ﬁH cav" ‘Form=c by framing mambers
ength is required to fill cavity, provide lengths that will produce a snug fit

o
(=3

2. Place blankets in cavities formed by fra mmg members to produce a friction fit between edges of
insulztion and adjoining framing members.
C. Stuff glass-fiber loose ﬁH insulation into miscellaneous voids and cavity spaces where shown. Compact to
approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 Ib/cu. . (40

kglcu. m).

.L/J
w1

INSTALLATION OF VAPOR RETARDERS

A General Extend vapor retarder to extremities of areas 10 be protected from vapor transmission. Secure in
place with adhesives or other anchorage sysiem s indicated. Extend vapor retarder to cover miscellaneous
voids in insulated substrates, including tho e filled i ion.

"U

—F,

=4

with oose~ﬂber insu

T

8. Seai \rar:ma! joints in vapor retarders over T’raﬂiwc by lapping not less than 2 wall studs. Fasten vapor
1o framing at top, end, and bottom edges; at perimeter of wall openings; and at lap joints. Space
|6 inches (—Oo mm) o.C.

C Seal overlapping joints in vapor retarders with adhesives or vapor -re tarder tape according to vapor retarder
manufacturer's instructions.  Seal butt joints and fastener penetrations with vapor-retar der tape. Locate all
joints over framing members or other solid substrates.

D. Firmly attach vapor retarders 1o substrates with mechanical fasteners or adhesives as recommended by
vapor retarder manufacturer.

m

Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders w with
vapor-retarder tape 1o create an airtight seal between penetrating objects and vapor retardar.

" Repair any tears or punctures in vapor retarders immediately before concealment by other wo Cover
with vapor—reiar jer tape or another layer of vapor retarder,
356 PROTECTION
A General: Protect installed insulation and vapor retarders from damage due to harmiul weather exposures,

age
physical abuse, and other causes. Provide temporary coverings or enclosures where insulation is subject to
zbuse and cannot be concealed and protected by permanent construction immediately after installztion.

END OF SECTION 07210

BUILDING INSULATION 07210 -
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SECTION 07311 - ASPHALT SHINGLES

I GENERAL
A Submittals: Provide the following
1 Product Data: Include dimensions of individual components, ;)roﬂlos textures, and colors,
2 Samples: Two full-size shingles showing the full range of variztions expected in these characieristics

(o)
[
E
&
>
iy
vy
i
f
po)
)
W
o
(]
p]
ot
3
[}
N
o
(@)
c
s}
Q.
D
Q,

o
1

re-Test-Response Classification:  Provide shingl
jurisdiction.

2. Wind-Resistance-Test Characteristics: Where wind-resistant shingles are indicated,
identical to those that have pa d ests according to ASTM D 3161 or UL 297

.2 PRODUCTS

4

. Manufacturers: Subject 1o co"walmc: with requirements, manufacturers offering asphait
be incorporztad in the Work i inciude, but are not iimit ed to, the following:

Elk Corporztion of America.

.
2. GAF Building Materials Corporation.
3 Pabco Roofing Producs.
4, Tamko Asphalt Products, Inc.
8. Products:  Subject to compliance with reguirements, products that may be incorporaie

h 7

include, but are not limited to, the following:

L Ridge Vents:

shingles with appropriate markings of applicable testing and

es classified according to ASTM E 108 or UL7?
and li"lzed by UL or another testing and inspecting agency acceptable to authorities having

d in the Work

2 Ridge Fitter Shinglevent; Air Vent, Inc.
b. Ridge Fittervent; Air Vent, Inc. (for Class A).
C. Cobra Ridge Vent; GAF Building Materials Corporation.
2. Waterproof Underlayment:
a \’\/infarGuard' CertainTeed Corporztion.
b. ituthene Ice and Water Shield; Grace: W.R. Grace & Co.
c Norcsmaio ice and WeaterGard; No i Bitumi US, Inc.
d. Moisture Gu:m, amko Asphalt Pr d' cts, Inc.
e. Weather Waich; GAF Building Materials Coraor:‘uon
C sp alt Shhglas Match colors, textures, and patterns indicated by referencing manufacturer's standard
designations for these characieristics.
! Square-Tab, Fiberglass Strip Shingles ’thcx al-surfaced, fsea!ing, 3-tab, fiberglass-based, strip
shingles, complying with ASTM D 3018 pe |, and mee mg he following requirements

ASPHALT SHINGLES

07311 -1
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2 Physical Requirements: Mest the physical requirements of ASTM D 3462,
b. Wind Resistance: Passes the test requirements of ASTM D 3161,
c Fire-Test-Response Classification: Class A
d. Warranty Period: 30 years.

2. Minerel-surfaced, self-

: ; . ip s, complying with both

ASTM D 3018, lype !, and ASTI ! D 3462, Provide shingles with 2 Ciass A Aire-test-responss
classification that pass the wind-resistance-test requirements of ASTM D 3161 and have a 30-year
warranty

3 Hip and Ridge Shingles: job-fabricated or factory-precut units to match shingles.

e following shest metal materials:
1B 209 (/—\Sl M B 209M), zlioy 3003 H14 with mill finish, minimum 0.024
otherwise indicated.

Sheet Metal Materials: Furnish
P Aluminum Sheets: AS
inch (0.6 mm) thick, unless

etal Drip Edgez Brake-formed sheet meial with at least 2 2-inch (50-mm) roof deck flange and 2 1-1/2-
inch (38—mm) cia flange with a 3/8 ch (5.6-mm) drip at lower edge. Fumish in lengths of 8 or 10 fest
(25 or3m).

B Material: Aluminum shests.

Metal Flashing: job-cut to sizes and configurations required.
. Mzterial: Aluminum sheets.

Vent Pipe Flashing: Lc?C! conforming to ASTM B 749, Type L51121, at least 1/16 inch (1.6 mm) thick,
unless otherwise indicated

Minimum 40-mil- (1-mm-) thick, self-adhering, polymer-modified, bituminous
Hee membrane, CO"’]Z)‘ymﬁ with ASTM D 1970

Asphalt Plastic Cement: ASTM D 4586,

Roll-Roofing Lap Cement: ASTM D 3019, Type IIL

Nails: Aluminum or hot-dip galvanized steel conventional roofing nails of sufficient length 1o penetrate 3/4
inch (19 mm) into solid decking or at least 1/8 inch (3 mm) through plywood sheathing.

EXECUTION

Examine substrate for comali:nc= with reguirements for conditions affecting performance of asphalt
shingles. Do not proceed with installation until unsatisfactory conditions have been corrected.

Clean substrates of projections and cover knotholes or other minor voids in substrate with sheet metal
flashing.

Coordinate instaliztion with flashings and other adjoining work to ensure proper sequencing.

C:

Installation: Comply with manufacturer's instructions and recommendations but not less than thoss
recommeandad by ARMA's "Residential Asphalt Roofing Manual" or "The NRCA Steep Roofing Manual*

Waterproof Underlayment:  Apply waterproof underlayment at eaves. Cover deck from eaves 1o at least
. P Y

24 inchas (600 mm) inside exterior wall line.

7
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I In addition to eaves, apply waterproof underiayment in place of felt underiayment at valieys.

F Flashing: lnsvll metal flashing and trim according to details and recommeandations of the "Asphalt Roofing'
section of "The NRCA Steep Roofing Manual" and ARMA's "Residential Asphalt Roofing l\’ nual."

G. Shingles: Install shingles, beginning at roof's lowm* edge, with 2 starter strip. Fasten shingles in the desired
weather exposure pattern with number of fasteners per shi ngle 25 recommended by manufacturer. Cut
and fit shingles at valleys, ridges, and edges to p‘ovnds maximum weather protection.  Provide sams
wezther exposure at ridges as specified for roof.

. Pattern: &-inch (150-mm) offset at succeading courses.
H. Ridge Vents: Install ridge vents according to manufacturer's instructions.

Replace damaged materials installed under this Section with new matenials

requirsments.

mest specified

END OF SECTION 07311

ASPHALT SHINGLES 07311 -3
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SECTION 07620 - SHEET METAL FLASHING AND TRIM

P RELATED DOCUMENTS

~

Division | Specification Sections, apply to this Section.

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

2 SUMMARY

A This Saction includes sheet metal flashing and trim in the Tollowing categories:
I Expesad trim and fasciae
2 Metal flashing.

B Related Sections: The following Sections contain requirements that relate to this Section:
| Division 7 Section "joint Sealanis” for elastomeric sealants.
2, Division 7 Roofing Sections for flashing and roofing accessories instalied integral with roofing

(=] (=] =
membrange as part of roofing-system work.
L3 PERFORMANCE REQUIREMENTS

Al General: Install shest metal flashing and trim to withstand wind loads, structural movement, thermally
induced movemeni, and exposures to weather without failing,

) Fabricate and install flashings at roof edges to comply with recommendations of FM Loss Prevention Data
Sheset 1-4S for the following wind zone:
I Wind Zone 3: Wind pressures of 46 to 104 psf (220 to 498 kPa).

4 SUBMITTALS

A General  Submit each item in this Article according to the Conditions of the Contract and Division |
Specification Sections.

3. Product Dzta including manufacturer's meaterial and finish datz, installation instructions, and general
recommendztions for pach specified flashing material and fabricated product

C Shop Drawings of each item specified showing layout, profiles, methods of joining, and anchorage details

[ Samples of sheet ified finish. Where finish involves

etal flashing, trim, and accessory items, in the specified
normal color and texture variztions, include Sample
range of variations expected.

) QUALITY ASSURANCE

SHEET METAL FLASHING AND TRIM

ets compeosed of 2 or more units showing the full

8-inch- (200-mm-) square Samples of specified sheet materials to be ex; osed zs finished surfaces.

07620 - |
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A Installer Qualifications: Engage an experience lh"?' ller who has completed sheet metal flashing and trim
work similar in material, design, and extent to that indicated for this Project and with 2 record of succe ssful
in-service performance

6 PROJECT CONDITIONS

A Coordinzte Work o. t"ns Section with interfacing and adjoining Work for proper saquencinc of each
instaliation. Ensure best possible weather resistance, durability of Work, and protection of materials and
finishes.

PART 2 - PRODUCTS
2.1 METALS
A Galvanized Steel Sheet: ASTM A 526, G 90 (ASTM A 526M, Z 275), commercial quality, or ASTM A . 527,

G90 (ASTM A 527M, Z 275), lock-forming quality, hot-dip galvanized steel sheet with 0.20 percent copper,
mill phosphatized where indicated for painting; not less than 22 Ga, unless otherwise indicated.

22 MISCELLANEOUS MATERIALS AND ACCESSORIES

A, Solder: ASTM B 32, Grade Sn50, used with rosin flux.

B hing or other noncorrosive meta! as recommsanded by sheet

heads with material being fastened.

C Asphalt Mastic.  SSPC-Paint 12, solvent-type asphalt mastic, nominally free of sulfur and containing no
2sbestos fibers, compounded for 15-mil (0.4-mm) dry ﬂlm thickness per coat.

D. Mastic Sealant: Polyisobutylens; nonhardening, nonskinning, nondrying, nonmigrating sealant.

= Slastomeric Sealant:  Generic type recommended by sheet mstal manufaciurer and fabricator of
components being sealed and complying with requiremertts for joint sealants as specified in Division 7
Section "joint Sealants.”

F Epoxy Seam Sealer  2-part, noncorrosive, aluminum seam-cementing compound, recommended by
sluminum manufacturer for exterior and interior nonmoving joints, including riveted joiris,

G Adhesives: Type recommended by 4=shi"1g sheet metal manufacturer for waterproof and weather-resistant
seaming and adhesive application of flashing sheet metal.

H. Paper Slip Sheet: 5-lb/square (0.244 kg/sq. m) red rosin, sized building paper conforming to FS UU-B-790,
Type |, Style 1b.

L Metal Accessories: Provide sheet tal clips, straps, anchoring devices, and similar accessory un nits as
required for instaliztion of Work, matching or compatible with material being instalied; noncorrosive; ) size
and thickness required for performance.

). Roofing Cement: ASTM D 4586, Type |, asbestos iree, asphait based.

SHEET METAL FLASHING AND TRIM 07620 -2



Sta
N SW i

rvation Resarvoir Stat

+e Park, Duchesne, Utzh

estroom and Shower Facility

Division of Facilitias Construction Management

I

[

REN

(U8

J>

sl

i1

Al

2l

T

oo

I

“H

ABRICATION, GENERAL

et Metal Fabrication Standard: Fabricate sheet me‘tal flashing and trim to comply with recommendations
SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and other
characteristics of the item indicated.

S'n

Comply with details shown 1o fabricate sheet 5
waterproof and weather-resistant performance once instzlled. Verify shapes and dimensions of suriaces 1o
be covered before fabricating shest metal.

Q.
ot
o
n
=8
)

-

Form exposed sheet metal \//O?‘l that is without excessive oil canning, buckling, and tool marks an
o o

S a
=4
true 1o line and levels indicated, with exposed edges folded back to form hems.

Seams: Fabricate nonmoving seams in sheet metal with flat-lock seams. Tin edges 1o be seamed, form

Expansion Provisions: Space movement joints at maximum of 10 feet (3 m) with no joints allowed within
24 inches (610 mm) of comer or intersection. Where lapped or bayonet-type EXPENSIoN Provisions

Work cannot be used or would not ‘:)a sufficiently weatherproof and waterproof, form expansion joints of
intermeshing hooked flanges, not less than | inch (25 mm) deep, iilled with mastic sealant (concealed within
joints).

N

Sealed Jom< Form nonexpansion, but movable, joints in metal to accommodate elastomeric sealant 10
comply with SMACNA standards.

ts and atiachment device
from compatible, noncorrosive metal rec

SHEET MET

]
(o8}
Y
0O
2
0
Z

[¢1]

requirements but not less than that listed below for ea ch application and metal.

General  Fabricate sheet metal items in thickness or weight needed to comply with performanc
le

Exposed Trim and Fasciae: Fabricate from the following material:
Coil-Coated Galvaniz 2

[0}
Q.
(V2]
-t
(¢}
ol
.
I
D

Flashing Receivers: Fabricate from the following material
|, Coi-Cozted Galvanized Steel: 0.0217 inch (0.55 mm) thick.

ITI

Drip Edges: Fabricate from the following material:
L Coil-Cozted Galvanized Steel: 0.0217 inch (0.55 mm) thick.

Eave Flashing: Fabricate from the following materiak
L Coil-Cozted Galvanized Steel: 0.0217 inch (0.55 mm) thick.

SHEET METAL FLASHING AND TRIM 07620 -3
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F Seamiess Gutiers: Fabricate from the foliowing material:
I Aluminum: 0.0320 inch (0.8 mm) thick

G Downspouts: Fabricate from the following material
[ Aluminum: 0.024 inch (0.6 mm) thick.

5 COIL-COATED GALVANIZED STEEL SHEET FINISH
A High-Performance Organic Coating Finish: Apply the following system ! il-coating s alvanized
A High-Performance Organic Coating Finish: Apply the following system by coil-Coating process on galvanized
steel sheet as :‘ecommcnded by coszting manufacturers and applicator.

I Fluoropolymer 2-Cozt Coating System:  Manufacturer's standard 2-coat, tharmo”umd sysiem
compo od of specially formulat c’ inhioitive primer and flucropolymer color topcoat containing not
less than 70 percent polyvinylidene fluoride resin by weight with 2 total minimum dry film thickness

of 0.8 mil (C. 023 mm) and 30 percent reflective gloss when tested according 10 AS] TM D523
a Color and Gloss: Match Architect's sample.
D. Resin Manufacturers:  Subject to compliance with requirements, provide fluoropolymer
coating systems containing resins produced by one of the following manufacturers
1 Ausimont USA, Inc. (Hylar 5000)

2 Coil-Cozated Steel Sheet Manufacturers:  Subject to compliance with requiremenits, manufacturers

offering products that may be incorporated in "h== Work include, but are not limited to, the
following:
Durability: Provide cozting field tested under normal *mge of weather conditions for minimum of
20 years without significant peel, biister, flake, chip, crack, or check in finish; without chalking in
excess of a chalk rating of 8 according to ASTM D 421 4 and without fading in excass of 5 Hunter
units.

3. Coil-Cozted Steel Sheet Manufacturers: Subject to compliance with requirements, provide products
by one of the following:

a Atas Aluminum Corporation.

b. Copper Szies, Inc.

c MM Systems Corporztion.

d. Petersen Aluminum Corporation.
e Vincent Metals,

ART 3 - EXECUTION

A EXAMINATION
A :x*mine su3>~_.a es 2nd conditions under which shest metal flashing and trim are to be instalied and verity
that Wor ﬂa) properly commence. Do not proceed with installztion urit til unsatis .aao:*y conditions have
been correctad.
2 INSTALLATION
HEET METAL FLASHING AND TRIM 07620 -4
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A General:  Unless otherwise indicated, install sheet metal flashing and trim to comply with performance
requirements, manufacturer's installation instructions, and SMACNA's "Ar chitectural Sheet Metal Manual"
Anchor units of Work securely in place by methods indicated, providing for thermal expansion of metal
uni*s; conceal fasteners where possible, and set units true 1o line and level as indicated. Install Work with

ps, joints, and seams that will be permanently watertight and w reatherproof,

B, Install exposed shest met al Work ‘?ﬂa is without excessive oil canning, buckling, and tool marks and that is
true 1o line and levels indicated, with exposed edges folded back to form hems. Install sheet metal flashing
and trim 1o fit substrates and to resuft in waterproof and weather-resistant periormance f’eriﬁl shapes ang
dimensions of surfaces 1o be covered before fabricating sheet metal

C Roof-Edge Flashings: Secure metal flashings at roof edges according to FM Loss Prevention Dzta Shest 1-49
for specified wind zone.

D. Expansion Provisions: Provide for thermal expansion of exposed sheet metal Work. Space movement
joints at maximum of 10 fee* (3 m) with no join‘s allowed within 24 inc’ es (610 mm) of comer or
intersection. Where iappea - bayonet-type expansion pr ovisions in Work cannot be used or would not
be sufficiently weztherproof and waterproof, form expansion joints of inte meshing hooked flanges, not less
than | inch (25 mm) deep, filled with mastic sealant (concealed within joirits

E Soldered joints:

L Do not solder the following metals:
2 Coil-cozted galvanized steal sheet

F Sezled Joints: Form nonexpansion, but movabie, joints in metal 10 accommodate elastomeric sealant 1o
comply with SMACNA standards. Fill joint with sealant and form metal 10 completely conceal sealant.
[ Use joint adhesive for nonmoving joints specified not 1o be solderad.

G. Seams: Fabriczte nonmoving seams in sheet metal with flat-lock seams. Tin edges 10 bz ssamed, form
seams, and solder.

H. Separztions: Separaie metal from nonc metal or co*rosi\/c substrates by coating concealed
surfaces, at locations of contact, with asphaft mastic or other permanent separztl
manufacturer.

. Bad flanges of Work in a thick coat of roofing cement where required for waterproof performance.

33 CLEANING AND PROTECTION

osed metal surfaces, removing substances that might cause corrosion of metal or deteriorztion of

>

e
(]
833
D
[¢]
X
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3. Provide final protection and maintain conditions that ensure sheet metal flashing and trim Work during
construction is without damage or deterioration other than natural weathering at the time of Substantial
Completion.

END OF SECTION 07620
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SECTION 07920 - JOINT SEALANTS

A GENERAL

A, Preconstruction Joini-Sealant-Subst ests:  Submit substraie tat f actual joint
surfaces, to joint ssalant manufacturer for !:oora,oxy testing of joint sealants for adhesim 1o primed and
unprimad substrates and for compatibility with joint substrates and other joint-related materials

3. Submittals: In addition to Product Data, submit the following:

[ Samples of each type and color o jo’m sealant required.
2, Test reports for joint sea l nts evidencing compliance with requirements.
12 PRODUCTS
A Elastomeric Sealant Manufacturers:  Subject to compliance with requirements, provide sealants by one of
the following:
. Silicons Sealants:
a Bostik inc.
b. Dow Coming,
c NUCO Industries, Inc.
d. Polymeric Systems, inc.
e Sonnsbormn Building Products Div,, ChemRex Inc.
i Tremco.
2. Urethane Sealants
a. W.R, Meadows, Inc.
b. Sika Corporation.
C Sonnebormn Building Products Div., ChemRex Inc.
d. Tremco.

B Compatibility: Provide joint sealants, backings, and other rela‘ed materi e compatible with one
another and with joint substrates under conditions of service and application, as demonstrated by testing
and field experience.

cC Colors: Provide colors indicated for exposed joint seafants or, if not indicated, as selected by Architect
from manufacturer's full range for this characteristic.

D. Elastomeric Sealant Standard: Comply with ASTM C 920 and other requirements indicated for each liquid-
applied chemically curing sealant of base polymer specified below:

. Mildew-Resistant Silicone Sealart: Type S; Grade NS; Class 25; Uses NT, G, A, and O; formulated

with fungicide; intended for sealing interior joints with nonporous substrates expose d o high

humidity and temperature extremes.

Il

Multicomponent Pourzble Urethane Sealant:
products complying with the Tollowing:

JOINT SEALANTS

Where joirt sealants of this type 2



Starvation Reservoir State Park, Duchesne, Utah
Neaw Restroom and Shower Facility
Division of Facilities Construction Management

U

-oducts: Provide one of the following
Pourthane; W.R. Meadows, Inc.
Elasto-Thane 920 Pourable; Pacific Polymers, Inc.
PSI-551/RC-2; Polymeric Systems, Inc.
Sikaflex - 2¢ SL; Sika Corporation.
SL 2; Sonneborn Building Products Div., ChemRex Inc.
THC-901; Tremco.

SN oW

2, Type and Grade: M (mufticomponent) and P (pourable).
3. Class: 25.

4, Use Related to ExposureT (traffic)

5. Uses Related 1o Joint Substrates: M, A

6. Applications: Exterior Concrete Walkways

1

Single-Component Nonsag Urethan

il
Y
[¢))

Sealant Type S Grade NS; and as follows:

a Class 12-1/2.

b. Class 25.

C Usas NT, M, G, A and Q.
d. Uses NT, M, A, and O.

1

Latex Sealant; ASTM C 834,

G. Sealart Backings, General: Nonstaining; compatible with joint substrates, snalan:s primers, and other joint
fillers; approved for applications indicated by sealant manufaciurer based on field experience and laboratory
testing

. Cylindrical Sealant Backings: ASTM C 1330, of type indicated below and of size and density 1o control

+h and otherwise contribute to producing optimum sealant performance:

L Type C Closed-cell material with 2 surface skin.

L Elastom

ic Tubing Sealant Backings:  Neoprene, butyl, EPDM, or sificone tubing complying with

o
ASTM D 1056, nonabsorbent 1o wzier and gas, and capable of remaining resilient 2t temperztures down 1o
o T [l

minus 26 deg  (minus 32 deg C).

J. Bond-Brezker Tape: Polyethylens tape or other plastic tape ecommenc% by sealant manufacturer for
preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint
K Primer: As ‘=commended by joint sealant manufacturer where required for adhesion of sealant to joint

substrates indicaie

I3 EXECUTION

A General: Comply with joint sealant manufacturer's instructions for products and d applications indicated.
B. Sealant Installation Standard: Comply with ASTM C 1193,

END OF SECTION 07920

JOINT SEALANTS
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SECTION 08110 - STEEL DOORS AND FRAMES

PART | - GENERAL
Pl RELATED DOCUMENTS

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

Division | Saﬂcmc tion Sections, apply o this Section.
2 SUMMARY

A This Section includas steel doors and frames.

2 Related Sections: The foliowing Sections contzin requirements that relzte 1o this Section
. Division 4 Section "Unit Masonry" for building anchors into and grouting frames in masonry

construction.
2. Division 8 Section "Door Hardware" for door hardware and weatherstripping.
3. Division 9 Section "Gypsum Board Assemblies” for spot grouting frames in gypsum board partitions
4. Division ¢ Section "Painting” for field painting primed doors and frames
1.3 SUBMITTALS

A Generzl:  Submit each item in this Article according to the Conditions of the Contract and Division |
Specification Saciions.

8. Product Datz for each type of door and frame specified, includmg detzils of constructi
dimensions, hardware preparation, core, label compliance, sound ratings, profiles, and finishes.

- Shop Drawings showing 13 7' brication and instaliztion of stesl doors and frames. Include details of each frame
type, elevations of door design types, conditions at opanings, details of construction, locztion and instaliztion
requirements of door and frame hardware and reinforcements, and details of joints and connections. Show
anchorage and accessory items.

D. Door Schedule: Submit schedule of doors and frames using same reference numbers for details and
openings as those on Contract Drawings.

E Samples for initial selection in the form of manufacturer's color charts showing the full range of colors
available for factory-finished doors and frames

£ Sampies for verification of each type of exposed finish requirec, prepared on Samples not less than 3 b y 5
inches (75 by 125 mm) and of same thickness and material indicate ad for final unit of Work. Where finishe
involve normal color and texture variations, mclude Sample sets showing the full range of variations
expected.

4

QUALITY ASSURANCE

STEEL DOORS AND FRAMES

08110 -1
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L DOORS AND FRAMES 08110 -

Provide doors and frames complying with ANSI/SDI 100 "Recommended Specifications for Standard Steel
Doors and Frames” and as specified.

DELIVERY, STORAGE, AND HANDLING

iver doors and frames cardboard-wrapped or crzted to provide protaci'ion during transi
i ditional protection o prevent damage to finish of factory-finished doors and fram

-

;

Inspect doors and frames on delivery for damage. Minor damages may be repaired provided refinishad
tems match new work and are accepiable to Architect; otharwise, remove and replace damaged items 23
directed

Store doors and frames zt building site under cover, Place units on minimum 4-inch- (100-mm-) high wood
blocking. Avoid using nonvented plastic or canvas shelters that could create a humidity chamber. If
cardboard wrappers on doors become wet, remove cartons immediately. Provide minimum 1/4-inch (6-
mm) spaces between stacked doors to promote air circulation,

PRODUCTS

MANUFACTURERS

o ¢

Availabie M J.zC“u'“:m Subject to compliance with require 'n=n.>, manufacturers offering products that
' the Work include, but are not limited 1o, the following:

t to compliance with requirements, provide products by one of the following;

n

Frames:

a Amweld Building Products, Inc.
b. C=>co Door Products.

c Deanstzel Manufacturing Co.

L Fenestra Corp.

e. Kewanee Corp.
i Pioneer Industries.
g Republic Builders Products.
h teelcraft
2. Prefinished Interior Steel Frames:
2. Dunbarton Corp. (Rediframe Products).

b. Timely industries.

Sheets and Strip:  Commercial-quality carbon steel, pickled and oiled, complying with

Colc’—E{oll Steel Sheets: Carbon steel complying with ASTM A 358 (ASTM A 366M), commearcial quality,
r ASTM A €20 (ASTM A 620M), drawing quality, special kilied.

e

)
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C Galvanized Steel Shests:  Zinc-coated carbon steel complying with ASTM A 526 (ASTM A 526M),
commercial QJali‘-y. or ASTM A 642 (ASTM A 642M), drawing quality, hot-dip galvanized according 1o

. Supports and Anchors: Fabricated from not fess than 0.0478-inch- (1.2-mm-) thick steel sheet; 0.05 1 6-inch-
(1.3-mm-) thick galvanized steel where used with galvanized :xeel frames.

E Imserts, Bofts, and Fasteners: Manufacturer's standard units, Where items are to be built into exterior walls,
hot-dip galvanize complying with ASTM A 153, Class C or D as applicable.

2.3 DOORS

A Steel Doors: Provide 1-3/4-inch- (44-mm-) thick doors of materials and ANSYSDI 100 grades and models
specified below, or as indicated on Drawings or schedules:

. Exterior :)oor\ Grade lll, extra heavy-duty, Modsl 3, minimum 0.0635-inch- (l.6-mm-) thick
galvanized steel sheet stiles and rails and 0.0516-inch- (1.3-mm-) thick galvanized steel sheet flush
panels.

8. Door Louvers: Provide louvers according to SDI 1 11C .o nterior doors where indicated, with blades or
baflles formed of 0.023%-inch- (0.6-mm- \ thick cold-rolled steel shest set into minimum 0.035%-inch- (0.3-
mm-) thick steel frame.

I Sight-Proof Louvers: Stationary louvers constructed with inverted V-shaped or Y-shaped biades

24 FRAMES
A *":)v»ab metal frames for doors, transoms, sidelights, borrowad lights, and other openings, according to
ANSI/SDI 100, and of ‘ as shown on DMAwiﬂcc and schedules. Conceal fﬁmn s, unless
otherwise indicated. Fabricate frames of minimum 0.0478-inch- (1.2-mm-) thick cold-rolied steel shest

I Fabricate frames with mitered or coped and comruouly welded comers.

2 Eorm exterior frames from 0.0785-inch- (2.0-mm-) thick galvanized steel sheet.

2. Door Silencers: r'xcap on wezthersiripped frames, drill stops to receive 3 silencers on sirike jambs of
single-door frames and 2 silencers on heads of doubie-door irames.

C Plaster Guards: Provide minimum 0.017%9-inch- {0.45-mm-) thick steel plaster guarcs or mortar boxes at
back of hardware cutouts where mortar or other materials might obstruct hardware operzation and to clo
off interior of openings.

D. Grout: When reguired in masonry construction,

2.5 FABRICATION

>
‘l“l

zbricate steel door and frame units to be rigid, neat in appearance, and
Where practical, fit and assemble units in manufacturer's plant.  Clea
permanently factory mbled before shipment, 1o assure proper asse
ANSI/SDI 100 requn ment

STEEL DOORS AND FRAMES

1

mbly at Project site. Comply wit

08110 -

. with A60 or G660 (ASTM A 525M, with Z 180 or ZF 180) coating designation, mill

free from defecis, warp, or buckle,
ry identify work that cannot be

D

)

3



Starvation Reservoir State Park, Duchesne, Utz

New Restroom and Shower Facility

Division of Facilities Construction Management

U

I

s

0

L

o
o~

1>

b Imternal Construction: One of the following manufacturer's standard core materials according to SDI

standards:

2, Rigid polystyrene conforming to ASTM C 578
b. Unitized steel grid.

C. Vertical steel stiffeners.

!\)

Clearances: Not more than 1/8 inch (3.2 mm) at jambs and heads, except not more than 1/4 inch
(6.4 mm) between non-fire-rated pairs of doors. Not more than 3/4 inch (1% mm) at botiom.

abricate exposed faces of doors and panels, including stiles and rails of nonflush units, from only cold-rolied

Tolerances: Comply with SDI 117 "Manufacturing Tolerances Standard Stesl Doors and Frames.

stifieners, rainforcement, edge channels, louvars, and moldings from efther cold- or hot-

Galvanized Steel Doors, Panels, and Frames: For the following locztions, fabricate doors, panels, and frames
from galvanized steel sheet according to SDi [12. Close top and bottom edges of doors flu sh as an integral
part of door construction or by addition of minimum 0.0635-inch- (1. -mmo) hick galvanized stesl channels,
with channel webs placed even with top and bottom edges. Seal joints in top edges of doors gain;‘ water
penetration.

all locations.
hermal-Rated (Insulating) locztions and elsswhere as shown or scheduled,
provide doors fabricated ] and frame assemblies and tested according io
ASTM C 236 or ASTM C 976 i foor assemblies.

. Unless otherwise indicated, provide thermal-rated assemblies with U-value rating of 041 Btu/sg. . x

h x dsg F (2.33 W/sq. m x K) or better.

Sound-Rated {Acoustical) Assembliess Where shown or
~

e 5
fabricated 25 sound-reducing iype. iested according to AS]

. Unless otherwise indicated, provide acoustical assemblies with STC sound ratings of 33 or bett
Hardware Pr on: Prepare doors and frames to receive mortised and concealed hardware according

eparati al
o final door hardware schedule and templates provided by hardware supplier. Comply with applicable
requirements of SDI 107 and ANSI Al 15 Series specifications for door and frame preparztion for hardware,

Locate hardware 25 indicated on Shop Drawings or, if not indicated, -ccoromg 1o the Door aw d Har
iﬂ?hu’a- (DHI) "Recommended Locations for Architectural Hardware for Standard Stee D ors an
Frames."

(.]. ( I)

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual" for recommendztions relative to applying and designating
finishes

Comply with SSPC-PA 1, "Paint Application Specification No. 1," for steel sheet finishes.

STEEL DOORS AND FRAMES 08110-4



Starvation Reservoir State Park, Duchesne, Utah
New Restroom and Shower “mlity
Division of Facilities Construction Management

27 GALVANIZED STEEL FINISHES
A Surface Preparation: Clean surfaces with nonpetroleum solvent so that surfaces are T’ree of oil or other
contaminanis. After cieaning pply a conversion coating of the type suited 1o the or;a cozating applied
over it. Clean welds, echanical connactions, and abraded areas, and apply galvanizing repair paint spacified
bslow to comply vw-!" ASTM A 780.
L Galvanizing Repair Paint:  High- zmc—m,s: content paint for regalvanizing welds in galvanized steel,
with dry film containing not less than 94 percent zinc dust by weight, and complying with DOD-P-
21035 or SSPC-Paint 20.
3 Faciory Priming for Field-Painted Finish: Where field painting after installation is indicated, apply air-dried
primer specified below immediately after cleaning and pretreatment
I Shop Primer  Zinc-dust, zinc-oxide primer paint complying with performance requirements of
FSTT-P-641, Type ll.
2.8
A Surface Preparztion: Solvent-clean surfaces 1o comply with SSPC-SP | to remove dirt, oll, grease, and other
contaminants that could impair paint bond. Remove mill scale and rust, if present, from uncozted steel io
comply with SSPC-5P 5 (\-’\/m- Metal Blast Cleaning) or SSPC-SP 8 (Pickling).
3. Factory Priming for Field-Paintad Finish:  Apply shop orimer that complies with ANSI A224.1 acceptance
criteriz, is compatible with finish paint syﬁ:"x: mon ted, and has capability to provide a sound foundation
for field-applied topcoats. Apply primer immediate aﬁ:er surface preparation and pretreaiment.

PART 3 - EXECUTION

ia)
Z
4
I
[
%
@)
P

(9]

re seL.

commezed remove ‘Lsmporary braces and spreaders, leaving su;—."ac s smooth and undamaged

L. Except for frames located in existing concrete, masonry, or gypsum board assembly construction,
place frames before construc ting enclosing walls and ceilings.

2. In masonry construction, install at least 3 w;h anchors per jamb adjacent to hinge location on hinge
jamb and =t cox"‘=spond| g heights on strike jamb. Acceptable anchors include masonry wire
anchors and masonry T-shaped anchors.

C Door Installztion: Fit hollow-metal doors accurately in frames, within clearances specified in ANSI/SDI 100,
2 ADJUSTING AND CLEANING
A Prime Coat Touchup: Immediately after erection, sand smooth any rusted or damaged areas of |

and zpply touchup of compatible air-drying primer.

T

ﬂ)

TEEL DOORS AND FRAMES
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Protection Removal Immediztely before final inspection, remove protective wrappings from doors and

END OF SECTION 08110

STEEL DOORS AND FRAMES 08110-6
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SECTION 08305 - ACCESS DOORS

PART | - GENERAL

f RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division | Specification Sections, apply to this Section.
12 SUMMARY
A This Saction includes the following types of access doors:
L Ceiling access doors.
8. Relzted Sections: The following Sections contain requirements that refate 1o this Section:
Division 9 Section "Gypsum Board Assembilies for gypsum board walis and ceifings.
13 SUBMITTALS
A General:  Submit each item in this Article according to the Conditions of Contract and Division |
Specification Sections.
3. Product data for each type of access door assembly specified, including details of construction relztive to
materials, individual components, profiles, finishes, and fire-protection ratings (if required).
C Shop drawings showing fabrication and instaliation, including deta frame type, elevations of door
design types, anchorage, and accessory items,
D Samples, 3-inch (75-mm) by 5-inch (125-mm) minimum size, of each panel face mater izl showing factory-
finished color and texture.
A QUALITY ASSURANCE
A Single-Source Responsibility:  Obtain access doors for entire Project f from one source and by a single
manufacturer.
B. Size Variations: Obtain Architect's acceptance of manufacturer's standard size units, which may vary slightly
from sizes indicated.
15 COORDINATION
A erification:  Determine p=cmc locations and si ezled

izes for access doors needed 1o gain access 10 conc
equipment, and indicate on schedule specified under "Submittals" Article.

ACCESS DOCRS 08305 - |
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T
PART 2 - PRODUCTS
2.1 MANUFACTURER

A Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that

may be incorporated in the Work include, but are not limited to, the following:

3. Manufacturers: Subject to compliance with requiremenits, provide products by one of the following:

L Acudor Products Inc.

2. Bar-Co, Inc. Div., Alfab, Inc.

3. Cesco Products.

4, Eimdor Manufacturing Co.

5. J.L. Industries.

6. Larsen's Manufacturing Co.

7. Milcor, Inc.

8. Nystrom, Inc.

° The Wiliiams Bros. Corporation of Amarica.
22 MATERIALS

A, Zinc-Coated Steel She 5 ASSIM), Elnctl-o}ytic zinc-coatad steel sheet with Class C
coating and phosphate treatment to prepare surface for painting

2.3 ACCESS DOORS
A Slush Access Doors with Exposed Trim: Units consisting of frame with exposed rim, door, hardware, and
complying with the following requirements:
I Frame: 0.0598-inch- (1.52-mm-) thick zinc-coated steel shest.
2 Door: 0.0747-inch- (1.90-mm-) thick zinc-cozted szee! sheet
3. Trim: Flange integral with frame, 3/4 inch (19 mm) wide, overlapping surrounding finished surface.
4, Hinge: Continuous type.
5. Locks: Key-operated cylinder fock.
24 FABRICATION

A General: Manufacture each access door assembly 2s an integral unit ready for installation.

B. Sreal Accass Doors and Frames: Continuous welded construction.  Grind welds smooth and flush with
adjacent surfaces. Fumish attachment devices and fasteners of type required to secure access panels 1
types of supports indicated.

L Exposed Flange: Nominal | to 1-1/2 inches (25.4 10 38.1 mn m) wide around perimeter off?. me.
2. For gypsum board assemblies, furnish frames with edge trim for gypsum board or gypsum base.
C Locking Devices: Furnish number required 1o hold door in flush, smooth plane when closed

For cylinder lock, fumnish 2 keys per lock and key all locks alike.

ACCESS DOORS

08305 - 2
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door installztion, including

PART 3 - EXECUTION
3.1 PREPARATION
A, Advise Installers of other work about specific requirements relating to acce
51235 of openings to receive access door and frame, as well as locati of su ppo s,
devices. Fumish inserts and anchoring devices for access doors 1
Coordinate delivery with other work to avoid delay.
32 INSTALLATION
A Comply with manufacturer's instructions for installing access doors.
2 Set frames nccura‘aly irv position and attach securely 1o supporis with plane ©
adjacent finishad surface
C Install concealed-frames access doors flush with adjacent finish surfaces
33 ADJUST AND CLEAN
A Adjust hardware and panels after instaliation for proper operation,
2. Remove and replace panels or frames that are warped, bowed, or otherwise dam

END OF SECTION 08305

ACCESS DOORS
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ons nserts, and anmormg
at must be built into other construciion.

gned with
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ECTION 087 10--FINISH HARDWARE

PART | --GENERA|

RELATED DOCUMENTS
A Drawings and gen—evl D!
Division-| Specification section

rovisions of Contract, including General and Supplemental
ctions, apply o work of this section.

1

ry Conditions and

2 DESCRIPTION OF WORK

A Definition: "Finish Hardware" includes items known commercially as finish hardware which are reouirec!
for swing, sliding and folding doors, exce] t special types of unique and non-maiching hardware specified
in the same saction as the door and door frame.

8. Extent of finish hardware required is indicated on drawings and in schedules.

C Types of finish hardware required include the following;

Butt Hinges
_o"k cylinders and keys
ock and lztch sets
C]OSE’"
Door trim units
3 RELATED SECTIONS
A Division 8 - Steel Doors and Frames
4 QUALITY ASSURANCE

A Manufacturer: Obtain each fype of hardware (lzich and locksets, etc) from a single manufacturer

B. Supplier A recogniz ed ctural finish hardware supplier, with warehousing facilities, who has been
furnishing hardware in the prOJects vicinity for 2 period of not less than 2 years, and who is, or who

employs an experie d architectural hardware consultant who is avallzble, at reasonable times during
the course of the work, for consuttation about project's hardware requirements, 10 Owner, Architect
and Contractor.

C Fire-Rated Openings: Provide hardware for fire-rated openings in compliance with NFPA Standard No.
80 and local building code requirements. Provide only hardware which has been tested and listed by
UL or an approved testing agency for types and sizes of doors required and complies with requirements
of door and door frame !abvl s.

D. Where emergancy exit devices are required on fire-rated doors (with supplementary marking on doors
with labels indicating “Fire Door to be Equipped with Fire Exit Hardware") provide labels on exit devices
indiczating "Fire Exit Hardware

E This supplier shall be responsible to field check existing openings for proper application of sizes and

sirikes for all openings.

FINISH HARDWARE

08710-1
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A
A\

LATORY REQUIREMENTS

Where indicated to comply with accessibifity requirements, comply with Americans with Disabilities Act

h
/
(,—\Dr\,, "Accessibilities Guidelines for Buildi s and Facilities (ADAAG)," ANSI ALT7.1, FED-STD-795,
“Uniform Federal Accessibility Standard

OQ

SUBMITTALS

o

111

ui

Product Data: Submit manwac*urms technical product data for each item of hardware in accordance
with Division-1 section "Submitials".  Include wn:z:vsr information may be necessary 1o show

compliance with requirements, and includs instructions for instaliztion and for maintenance Of oDerating
parts and finish.

Hardware Schadule: Submit final hardware schedule in 2 vertical format as recognized by the Door and

Hardware Institute (DHI). Horizon L:.I :CL‘I dule format will not be accepted. Coordinate hardware with

doors, 7’ ames and related work to ensure proper size, thickness, hand, function and finish of hardware.

| Final Ha *owa'““ Schedule Contert Based on finish hardware indicaied, organize hardware
schedule into "hardware sets" mmcating complete designations of every item required for each

door or opening. Include the foliowing information:
=] o

2. Type, style, T’um-so“, size anc’ finish of each hardware item

) Name and manufacturer of each item.

c Fastenings and other perzmen: information.

d Index to ind of hardware set cross-referenced to indications on
drawings !

e Explanzation of ns, symbols, codes, etc, containad in schedule

i Mounting locations T'o hardware.

g. Door and frame sizes and materials.

n. Keying information.

Wiring diagrams with theory of operation.

Submittal Sequence: Submit sched
hardware schedule must precade fab

ule in accordance to Division |, particuiar

brication of other work (e.g. nohow metal 7
in the project construction schedule. Include with schedule the product Gat; sam
other work afiected by finish hardwars, and other information essential to the coordinated rev .yw o‘?

hardware schedule,

Keying Schedule: Submit sep
on keying of locks has been fi

+agged with full description for coo"'u'\atno*\

(&)
Templates: Fumish hardware templates to each fabricztor of doors, frames and other wor
factory-prepared for the installation of hardware. Upon request, check sh D drawings of such other

work, to confirm that adequate provisions are made for proper location Jnf* in alla_on of hardware.

FINISH HARDWARE 08710-2
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1.7 PRODUCT HANDLING

I
M

|

ag each ftem or package sep:ratel/ with identification related to final hardware schedule, and include
asic instaliztion instructions w m

O —

lnv n‘ory hardware :_ ntly with representatives of hardware supplier and hardware installer until gach is
,

satisfied that count is correct.

Deliver individually packaged hardware ftems at the proper times to the proper lozations (shop or
project site) for installztion.

Provids secure lock-up for hardware delivered to the project, but not yet installed. Control handling
and inst alla ion of hardware ftems which are nor m*nsan:tely replaceable, so that completion of the
work will not be delayed by hardware losses, both before and after installation.

i.8 "OR EQUAL" PROVISIONS

A
/N

The Contractor shall b responsible for supplying the primary product listed as the quality standard or 2
model, which is equal to the primary spe iﬂed model in r=gan,s to specified function, qualfty, finish, sizes,
accessories, options, durability, warranty, parts availability and listing approvals. If it is determined by the
Owner or its appointed ra:resen:-uv at any time during the bidding revisw, construction or
instaliztion, and prior o the final acceptance of the Project, that the "or equal” model submitted by the
Contractor is not equal 1o 1 ‘h= primary specified model, the Contractor shall assume all costs to replace

+he model submitted, with an approved equal model.

he bidders shall submit 2 list in their bids providing manufacturer and model for all equipment i
ection, which they propose to provide. The Owner will dstermine if the tems so Droposed m:

uality standards set by the specification.

0 V’

PART 2—PRODUCTS

2.1 sC

HEDULED HARDWARE

'

Requirements for design, grade, function, finish, si
hardware is indiczted in the Finish Hardware Da
section. Products are identified by using hardware

Manufacturer's Product Dasignations:

Butt Hinges: ives
Locksets: Schlage
Closers: LCN
Kickplates: lves
—soov /\Wall Stops: hves
reshold & Weazatherstrip Naztional Guard Products

FINISH HARDWARE 08710-3
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22 MATERIALS AND FABRICATION
A General
. Hand of doorr  Drawings show direction of slide, swing or hand of each door leaf. Fumish
d’} item of hardware for proper installztion and operztion of door movement as shown.

2. Manq‘lacu ar's Name Plate: Do not use manufacturer's products which have manufacturer's
name or trade name displayad in 2 visible location (omit removable nameaplates), except in
conjunction with required UL labels and as otherwise acceptable to Architect

3. Manufacturer's identification will be permitted on rim of lock cylinders only.

4 Finish: Al hardware finish shall match US32D unless otherwise indicated. Closer bodies,
covers and arms shall be powder-coated finishas.

5 Lockset Design: Lever handle design shall be similar to 07 A as manufactured by Schiage Lock
Co.

6. Facteners:  Provide hardware manufactured to conform to published templates, generally
prepared for machine screw installation. Do not provide harowaa which has been prepared
for self-tapping shest matal screws, except as spe cifically indicated

7. Eurnish screws for installation, with each hardware ftem. Drov|m Phillips flat-head screws
except as otherwise indicated. Finish exposed (exposed under any cmo.»lm) screws 1o match
hardware finish or, if exposed in surfaces of other work, to mztch finish of such other work as
closaly 25 possible, including "prepared for paint" in suraces 1o receive paint ed finish,

8. Provide co*1c=a=d fastenars for hardware units which are ex::osad when door s closed,
except to exient no :Landa d units of fype spe md are available with concealed fasteners.
Do not use thru-botts for inst l tion where bolt it on opposite face is exposed in
other work, except where it is not feasible 10 ad force the work In such casss,
provide sleeves for each thru —boh ruse sex screw fasteners

°. Tools and Maintenance Instructions for Maintenance: Furnish 2 complete set of specialized
tools and m*htcnaﬁce instructions 25 neaded for Owner's continued adjustment,
maintenance, and removal and replacement of finish hardware.

2.3 HINGES, BUTTS AND PIVOTS
A Templates: Except for thms and pivots o be installed entirely (both leavas) inte wood doors and
frames, provide only template-produced units.
3. achine screws for installation of units, except fumis‘n Philiios
Iztion of units into wood. Finish screw heads t tch surf:

23 follows:

Hinge Pins: Except as otherwise indicat

L.
2.
3.
4
3.
Z

O.

2d, provide hinge pins
Steel Hinges: Steel pins.

Non-farrous Hinges: Stainless steel pins.
Out-swing Corridor Doors: Non-removable pins.
Interior Doors: Non-rising pins.

Tips: Flat button and matching plug, finished to m
Number of hinges: Provide number of hinge
leaf for doors /O or less in height and one

sizes

as required by architect

a of
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E Acceptable Manufacturers:
I lves
2. McKinney
3. Hager

)
5N

LOCK CYLINDERS AND KEYING

~

3>

wiTting.

the Owner and provide 2

w
.
I
o
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C Furnish temporary keyed cores for the construction period, and remove these when directed. Tt
construction cores remain property of the supplier and shall be retumned 1o the supplier when tf

removad. Contractor shall install the permanent cores in the presence of the owner's re;

Pl
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as i e
individual change key for each lock which is not designaied to be keye P alike with 2 group of relzted

locks.

1

key symbol, and inscribe key with the notation "DO NOT D PLICATE".

o)
=

Key Material |

Q)

rovide keys of nickel silver only.

. Kay Quantity:

new  masier,

key pinning charts are required, owner 1o fumish charis 1o

ainless steel or nickel sitver.

G

|, Furnish 3 change keys for each lock.
2. 5 master keys for each master system.
3. 5 grandmaster keys for gach grandmaster system.
4 One extra blank for each lock.
5. 3 Cortrol Keys.
6. 6 Construction master kays.

) Deliver keys to Owner's represeritative.

5 LOCKS, LATCHES AND BOLTS

A, Mortise Locksets and Laichsets: as scheduled.
R Chassis: colc-rolled steel, handing field-changeable without disassembly.
2. Lztchbolts: 3 j nti-friction type.

3. Lever Trim: through-bolted, a g design, cast lever or's
scheduled. Filled hollow tube design unacceptable.

FINISH HARDWARE

olid extruded bar type

08710-5

Generah  Suppiier will meet with Owner to finalize keying requirements and obtain final instructions in

Permanently inscribe each key and cylinder with Visual Key Corirol that identifies cylinder manufacturer

levers as
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2. Spindles: security design independent break-away. Brezkage of outside lever does
not allow access o inside le ver's hubworks 10 gain wrong‘uul entry.

Thumbturns: acc essible design not requiring pinching or twisting motions to operzte.
Deadbolts: stainless steel 1-inch throw.

Strikes: |6 gage curved steel, Dron e or bfasc w't‘”a | inch deep box construction, lips of
sufiicient fength 1

o
Scheduled Lock Series and Desngn: S

Certifications:
a ANSHAIBS.13, 1994, Grad
b. ANSI/ASTM F476-84 Grad

-

et L

Comply with UL requiremerits for throw of bolts and latch bolts on rated fire opanings.
h T b (=}

Lock Manufacturers: Su:) ect to compliance with requirements, provide lockset products of the following

approv

w I\) —

Lon

Flush Bolt
fong rod

N
height.

ved

dust-proof strikes for foot bolts, except wnere special threshoid construction provides

manufacturers

Schiage Lock Co. "L Series”

Sargent Lock Co. "8200-Series”
Corbin/Russwin Lock Co. “ML2000 Series

Leadss Minimum of 1/2" diameter rods of brass, bronze or stainiess steal, with minimum 12"

for doors up to 7'-0" in neigm. rovide longer rods 25 necessary for doors excesding 70" in

I £ Iy r P

7l

=ssad sirike for boft.

SERS AND DOOR CONTROL DEVICES

S?:ze of Units: 25 otherwise specifically indicated, comply with the manufacturer's
=commendations for size of door control unit, depending upon size of door, EXposure 10 wezthar and

anttopa ed frequency of use.

Closers: Al door closers shall be of one manufacturer 1o ;)“owca for proper installation and servicing

after instaliation. All closars shali be inspected after instaliation by a faciory repre ensure

oroper adjustment and operation. Closer shall cany 2 ma J‘a«“umr‘ lO year waranty for hydraulic

units and 2 year warranty for electrical and/or handicap power ass ist closers against manufacturing
defects and workmanship.

Cylinder: Shall be of high strength cast iron construction. All door exterior closers shall be tested 1o
ANSI/BHMA Al564 test r—equiremerrs by a Bt ‘M,—\ certified mo=p=10‘=m testing ‘a ztory. A written

certification mowanv successiul com

tion of 2 minimum of 10,000,000 cycles for all exterior door

-

o

closers must be provided. Cylinder shall have been manufactured and in the mai K:t:)\ace for & minimum

All door dlosers shall be fully hydraulic and have full rack and pmow action, Closer shall utilize full
complemenit bearings &t sha 'f‘ : inion and pistons shall be hardened regardless of closer size. The closer

shall incorporate tamper resistant non-critical screw valves of V-slot design to reduce possib

&
0
Q
aQ
Q
2

Closer shall have separste and independent screw valve adjusiments for latch speed, general speed and

ARDWARE
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DOOR

hydraulic backcheck. Backcheck shall be properly located so as 1o effectively slow the swing of the door
at 2 minimum of 10 degrees in advance of the dead stop location. Pressure relief valves are not
accepiable.

All door closers shall pass ULI0C postive pressure fire test.

Sarallel Arm Closers: Shall incorporate one piece solid forged steel arms with bronze bushings. 1—9/!6“
x 112" steel stud shoulder bolts, shall be incorporated 'n regular arms, hold open arms, arms with stop
built in, 2rms with hold open and stop buik in. All other closers to have forged steel main amms for

strengih, and durzbility.

All closers 1o have 2 powder cozt finish on closer body, arm, metal cover
coat finish yvll exceed 2 minimum |00 hour sakt spray test, as described in
ASTM BLIT,

Hydradlic Fluid: All closers, with the exception of interior and interior ==l=>”tro*1ic closers, shall utilize
temperzture stable fluid capable of withstanding temperature ranges of 120 degrees F. 1o -30F. without

requiring seasonal adjusiment of closer speed to property close the door.

o

Supply all drop plates, shoe supports, templates, e€ic. 10 Proj erly install closers according

Closer being submitted for approval shall have been A manufaciured for at least 10 years. A list of {10
b / \

te 5
year oid projects smg submitted closer shall be available upon request.

'

All door closars shall be fumished with metal covers.

9".
ﬂ

Closer Manufacturers: Su 10 compliance with requirements, provide closer products of the
following approved man facturexs:

LCN Closars — 4 4 5, 4041 EDA
Sm,\:\,m Closers — _8a, 281 PO
Corbin/Russwin — DC2000, DC2000 A

W

TRIM UNITS

Fasteners: Provide m?'wufﬂcturer‘s standard exposed fastenars Tor door Trim units (kick plates, edgs trim,
viewers, knockers, mail drops and similar units); either machine screws or seff-ta; DPING SCrews.

[yl : r : " " " T :
Fabricate edge trim of stainless steel, not more than 1/2" nor less than [/18" smaller in length than door
dimension.

Fabricate protection plates {armor, kick or moo) not more than |-1/2" less than door width on siop
side and not more than 1/2" less than door width on pull side, x the height indicated.

Where existing doors are receiving new hardware, provide new proie ction plate
existing piates, if not already specified. New plates are 1o be of fequal or greater size than existing plates

Acceptable Manufacturers:

FINISH HARDWARE 08710-7
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fves
Rockwood
Quality

w N —

28 WEATHERSTRIP AND GASKETING

A General: Except as otherwise indicated, provide continuous weather strippin

() Q

. '

t i
exterior door. Provide type, sizes and profiles shown or scheduled. Provide non-gom'osivs {asieners as

recommendad by manufacturer for aoohb,_ ion indicated.

™t

B Replaceable Seal Strips: Provide only these u'ms where resiiient or flexible seal strips is
and readily available from stocks maintained by the manufacturer.

C Acceptable Manufacture
[ Pemko
2. Nztional Guard Products
3. Zer

25 THRESHOLDS

A General: Except as otherwise indicated provide standard aluminum threshold unit of type, size and
profile as shown or detailed,

B, Brovide wealded custom thresholds where scheduled and noted in the hardware sets Provide cover
plates where scheduled.

C. Provide thrasholds that are | wider than depth of frame

o

Acceptable Manufaciurers:
Nztionz! Guard Producis

|
2
3. Zero

Pemko
210 DOQOR SILENCERS

All hollow metal framas shall hav
pairs of doors.

[¢}]
0Q
5
~Z
@
(_e
I}
3
—t
0
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PART 3--EXECUTION
31 INSTALLATION

A Hardware specified under this section for aluminum doors will be coordina

. Quantity (3) on single doors and quantity (2) on

and delivered in a timely

manner to aluminum door manufaciurer for installation on aluminum doors p: ior to delivery to project.
This coordination will not impede delivery of storefront or securing exterior of building during

construction.

FINISH HARDWARE 08710-8
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B Mount hardware units at heights indicated in "Recommended Locations for Builders Hardware for
tandard Steel Doors and Frames' by the Door and Hardware Institute, except as specifically indicated
or required to comply with goveming regulations, and except as may be otherwise directed by
Architect.

C Install each hardware item in compliance with the manufacturer's instructions and recommendations.

\Wherever cutiing and fitting is required to install hardware onto or into surfaces which are later 1o be
painted or finished in another way, coordinate removal, storage and reinstaliation or application of
surface protections with finishing work specified in the Division-9 sections. Do not install

R P L

surface-mounted ftems uritil finishes have been completed on the substrate.

D. Set units level, plumb and true 1o fine and location. Adjust and reinforce 1

hment subsirate as
necessary for proper installation and operation.

E Drill and countersink units which are not factory-prepared for anchorage fasteners. Space fastenars and
anchors in accordance with industry standards.
F. Set thresholds for exterior doors in full bed of butyl-rubber or polyisoburylens mastic sealant.
32 ADJUST AND CLEAN

A Adjust and check each operzting ftem of hardware and sach door, o ensure proper operztion or
function of every unit. Replace units which cannot be adjusied to operate freely and smoothly as
intendad for the application made.

3 Clean adjacent surfaces soiled by hardware installation.

C Final Adjustment Wherever hardware instaliat made more than
or occupancy of 2 space or arez, reium o the work
and make final check and adjustment of all hardware #
as necessary to restore proper function and finish
1o compensaie for final operation of heating and ven

D. Instruct Owner's Personnel in proper adjustment and maintenance of

o
|

during the final adjustmenit of hardware,

33 HARDWARE SCHEDULE

3 EA  HINGE 5BB] 45 X 4.5 NRP 630 IVE

| EA  DEADBOLT B643P 626 SCH
| EA  PUSH PLATE 8200 " X 14" 630 IVE

| EA  PULLPLATE 8302-0 4" X 16" 430 IVE

| EA  SURFACE CLOSER 4171 SCUSH X 30 X 61 689 LCN
| EA  KICKPLATE 8400 10" X 2" LDW 630 IVE

| SET SEALS 700SA AL NGP
| EA  DOOR SWEEP 9 L NGP
1

O Ul
2
T
>
f

(93
<
I

Rl

THRESHOLD

(o]

NGP
FINISH HARDWARE 08710-9
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HW SET: 02
3 EA  HINGE 5BB| 45 X 45 NRP
| EA  STOREROOM LOCK 19480P O7A
| EA  KICK PLATE 8400 10" X 2" LDW
| A SECURITY FLOORSTOP FSI8S
| SET  SEALS 700SA
| EA  DOOR SWEEP SESWH
| EA  THRESHOLD 836V

HW SET: 03
3 EA  HINGE 5881 45 X 45 NRP
| EA PRIVACY LOCK 19496P 07A
| EA SURFACE CLOSER 4111 SCUSH X 30 X 61 SR
| EA  KICKPLATE 8400 10" X 2" LDW
! SET  SEALS 700SA
| EA DOOR SWEEP 25WH
| EA THRESHOLD 896V

FINISH HARDWARE

gy o Oy O
—w W Ww
O oo
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SECTION 09255 - GYPSUM BOARD ASSEMBLIES

L PRODUCTS

A, Manufacturers: Subject to compliance with requiremenits, provide products by one of the foliowing:
L Gypsum Board and Relatad Products:
EN Domitar Gypsum.
b. Georgia-Pacific Corp.
C Nztional Gypsum Co.; Gold Bond Building Producis Division.
d. United Stztes Gypsum Co.
B Gypsum Board Products: Types indicated in maximum ien gns available that will minimize end-to-end butt
joints in each arez indicated 1o receive gypsum board application.
L Gypsum Wallboard: ASTM C 36, in thickness indicated.
2 Type: Type X
b. Type: Sag-resistant type for ceiling suriaces
c Edges: Tapered and featured (rounded or beveled) for prefilling
2 Water-Resistant Gypsum Backing Board: ASTM C 630, in thickness indicated.
2 Type: Tyae ><
b ag-resistant type for ceiling surfaces
C Accessories for Imterior Installation:  Comerbead, edge trim, and control joints complying with
ASTM C 1047, formed metal or plastic, with metal complying with the following requirement:
D. me th ASTMCA475 and the
recommendations of both the manufacturers of sheet products and of joint treatment materials for each
application indicatad

loint Tape for Gyosum Board: Paper reinforcing tape, unless otherwise indicated.
- ' f] T

2. Setting-Type Joint Compounds for Gypsum Board:  Factory-packaged, job-mixed, chemical-
hardening powder products formulated for uses indicated.
a For prefilling gypsum board joints, use formulation recommended by gypsum board
manufacturer.
b. For filling joints and treating fasteners of water-resistant gypsum backing board behind base
for ceramic tile, use xO""’WUI"‘IOﬂ recommendad by gypsum board manufacturer,
c For topping compound, use sandable formulation.
3. Drying-Type Joint Compounds for Gypsum Board:  Factory-package I vinyl-based products

v

complying with the following requirements for formulation and intended use.
2 Ready-Mixed Formulation: Factory-mixed product.
b. Job-Mixed Formulation: Powder product for mixing with water at Project s

J

v":r
W

GYPSUM BOARD ASSEMBLIES 09255 - |
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D Taping compound formulated for embedding tape and for first coat over fasteners
and face flanges of trim accessories.
2) Topping compound formuiated for fill (second) and finish (third) coats.
3) All-purpose compound formulated for both taping and topping compounds.
E Miscellansous Materials:  Provide auxiliary materials for gypsum board construction that comply with

refarenced standards and recommendations of gypsum board manufacturer.
f=7

I Spot Grout:  ASTM C 475, setting-type joint compound recommended for spot-grouting hollow

ing Adhesive for Wood: ASTM C 557,
Steel drill screws complying with ASTM C 1002 for the following applications:

I
Y TE
A

&
o)
2
5

a Fastening gypsum board to wood members.

4, Polysthylene Vapor Retarder: ASTM D 4397, thickness and maximum permeance rating 2s foliows
2 & mils (0.15 mm), 0.13 perms (7.5 ng/Pa x s x sq. m).

5 Vapor Retarder Tape:  Pressure-sensitive tape of type recommended by wvapor retarder

oirts and penetrations in vapor retarder.

A, Gypsum Board Application and Finishing Standards: Install and finish gypsum panels to comply with

ASTM C 840 and C 216.

. Instzl ceiling board panels across framing to minimize the number of abutting & nd joints and to avoid
sbutting end joints in the central area of each ceiling, Stagger abutting en nd joints of adjacent panels
not less than one framing m='noar

2. Spot grout hollow metal door frames for hollow metal doors, and doors over 32 inches {813 mm)
wide. Aoply spot grout at eac 'n Ja mb anchor clip and immediately insert gypsum ;:nm‘s into framas.

3. Space festeners in gypsum panels according to referenced gypsum board applicat tion and finishing
standard and manufacturer’s recommendations.

2. Space screws 2 maximum of 8 inches (304.8 mm) o.c. for vertical applications.

4. install glass-mat, water-resistant gypsum backing board pane Is to comply with manufacturer's
installztion instructions.

5 stall water-resistant gypsum backing board panels at showers, Lubs. and where indicated. install
with i/u—mm (o --m*ﬁ) ope i

6. Single-La h
2. Fasten with screws,

B installing Trim Accessories: For trm accessox‘ies with back ﬂangas fasten to framing with the same fasteners
A o " .

GYPSUM BOARD ASSEMBLIES 09255 -2
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ot

a install LC-bead where g
flange can be attached to

b. In; Il L-bead where edge trim can only be installed after gypsum panels are instalied

c. Install U-bead where mdlca‘.EG

d. Install control joints according 1o ASTM C 840 and manufacturer's recommeandztions and in
speciﬁc locations approved by Architect for visual e”ed.

C Finishing Gypsum Board Assemblies: Treat gypsum board joints, interior angles, flanges of comnerbead, edge
rim, control joints, penstrations, fastener heads, surface defects, and eisew} ere as reauired 10 prepars
gypsum board surfaces for decorztion
. Prefill open joints, rounded or beveled edges, and damaged areas using setting-type joint romaom\_
2. Apply joint tape over gypsum board joints and 1o flanges of trim accessori es as recommeandad by

trim accessory manufacturer.

3. Levels of Gypsum Board Finish: Provide the following levels of gypsum board finish per GA-214.

a Level 4 for gypsum board surfaces, unless otherwise indicated.

4. For Level 4 gypsum board finish, embed tape in joint compound and apply first, fill (second), and
finish (third) cozts of joint compound over joints, angles, fastener heads, and accessories. Touch up
and sand between coats and after last coat as needed to produce a surface free of visual defects and
ready for decorztion.

END OF SECTION 09255

GYPSUM BOARD ASSEMBLIES
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SECTION 09653 - RESILIENT WALL BASE AND ACCESSORIES

PART | - GENERAL

P RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division | Specification Sections, apply t s Section.
12 SUMMARY
A This Saction includes the following:
L Resilient wall base
[.3 SUBMITTALS
A o (W Tard ot B iy mume OF e ° Mol
A Product Data: For each type of product specified

B. Samples for Inftial Selection: Manufacturer’
f lors and patterns availzble fo

0

roduct indicated

standard sample sets conwumc of sections of units showing the

4 QUALITY ASSURANCE
A Installer Quaiifications: Engage an ex; e'*ienced instzliar to perform work of thi is S ction w"uo has sp ciali
in instzlling resilient products similar to those required for this Project and with a record of su

service periormance.

urees 1o

2 Source Limitations: Obtain each type and color of product specified from one source with re
provide products of consistent quality in appearance and physical properties without delaying the \f\r ork.
C Fire—Test—Respo nse Cha'jctnris*'ics Provide products with the following ﬂre-te’l.—resoonse characieristics

!

hav lﬂg Uf’b""CUO"\

[ Critical Radiant Flux: 045 W/sq. cm or greater when tested per ASTM E 648,
2. Smoke Density: Maximum specific optical density of 450 or less when tested per ASTM E

) DELIVERY, STORAGE, AND HANDLING

, as
Ganslcal products per test method indicated below by 2 testing and inspecting agency

662.

A Deliver products to Project site in manufacturer’s original, unopened cartons and containers, each bearing
names of product and manufacturer, Project identification, and shipping and handling in structions
=) Store products in dry spac s pr otecied from the weather, with ambient temperatures maintained between

50 and 90 deg F (10 and 32 deg C).

RESILIENT WALL BASE AND ACCESSORIES
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en

C Move products into spaces wheare they will be instalied

conditioning period is recommended in writing by manufacturer.

taliation, unless longer

1.6 PROJECT CONDITIONS
A Maintain 2 temperature of not less than 70 deg F (21 deg C) or more than 95 deg F (35 deg C) in spaces
o receive resilient products for at least —’1—8 hours before installation, during installation, and for at least 48
hours after mstalLuon unless maﬂufacm s written recommendations specify longer time periods. After
postinstallation period, maintain 2 temperzture of not less than 55 deg F (13 deg C) or more than 95 deg F
(35 deg C).
=8 Do not install products until they are at the same temperature as the space where they are to be installed.

ror re

sifient products instalied on iz ﬁc surfaces, close s
period after installation recommanded in writing by manu fa turer,

soiling during remainder of construction period.

Coordinzte resilierrL product installation with other construction
uring
including pam‘unc have been completed.

to minimize
install resilient products afie

possibility of damage and

r other finishing operztions,

17 EXTRA MATERIALS
A Fumish extra materials described below that ma tch products installed, are packaged with protective
covering for storage, and are identified with labels describing contents.
I Eumnish not less than 10 linear feet (3 lmear m) for each 500 lingar fest (150 lingar m) or fraction
thereof, of each different type, color, pattem, and size of resilient product installed.
2, Deliver extrz materizls to Owner.
PART 2 - PRODUCTS
2. MANUFACTURERS
A Availzble Products: Subject to compliance with requirements, products that may be incorporzted into the
Work include, but are not fimited to, those indiczted in the Resilient Wall Base and Accessory Schedule at
the end of Part 3.
B. Products: Subject to compliance with requirements, provide one of the products indicated for ead
designation in the Resilient Wall Base and Accessory Schedule at the end of Part 2.
2.2 RESILIENT WALL BASE
A Rubber Wall Base: Products complying with resilient wall base and accessories section 35 of this
specification section.
2.3 RESILIENT ACCESSORIES

RESILIENT WALL BASE AND ACCESSORIES
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A Rubber Accessories: Products complying with requirements specified in the Resilient Wall Base and
Accessory Schedule.
24 INSTALLATION ACCESSORIES
A Trowelable Leveling and Paiching Compounds: ex-modified, portland-cement-based formulztion
rovided or cDDFOV“d by resilient product manufaciurer for applications indicated.
2 Adhssives: Water-resistant type recommended by manufacturer 1o suit resilient products and substraie

conditions indicaied.

PART 3 - EXECUTION

3.1 EXAMINATION

>
m

~

"U

resent, for

h

Examine substrates, areas, and conditions where installation of resilient products will occur, with installer
compliance with manufacturer's requirements, including those for maximum moisture content.

Verify that substrates and conditions are satisfactory for resilient product instaliation and comply with

requirements specified. Do not proceed with installation until unsztisfactory conditions have been

corrected.
32 PREPARATION
A General: Comply with manufacturer's written installation instructions for pre

receive rasilient products.

aring subsirates indicated to

B. Use trowelable leveling and paiching compounds, according to manufacturer's writien instructions, 1o il
cracks, holes, and depressions in substretes.

C Remove coztings, including curing compounds, and other substances that are incompatible with adhesives
and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer. Do

not use solvents.

D. Broom and vacuum clean substrates to be covered immediately before installing resilient products. After
cleaning, examine substrates T'ov' moisture, alkaline safts, carbonation, or dust. Do not proceed with
installation until unsatisfactory conditions have been corrected,

33 INSTALLATION

A Generzl: Install resilient products according to manufacturer's written installation instructions.

3. Apply resilient wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and other
permanent fixtures in rooms and areas where base is required.

!

l. Install wall base in lengihs as long as practicable without
pieces aligned.

o0
Y]
0
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L
1723
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Y]
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Tightly adhere wall base to subst
contact with horizontzl and vertical substrates.
Do not stretch base during msvllatlon

Form outside comers OI’IJ from straight piece
bends. Shave back of base at points where
of base that are only deep enough to produ
base thickness.

5. Form inside cormners on Job from straighit pieces of maximum lengths possible, by cutting an inverted

o i

gach piece, with base In cortinuous

o

of maximum lengths possible, without whitening at
s occur and remove strips perpendicular to length

[l
3]
o
w1
=
C
[$14]
-o

i without removing more than half the wall

V-shaped notch in toe of wall base at the point where comer is :ormad Shave back of base where
necessary to produce a snug fit to substrate

Place resilient products so they are butted to adjacent materials and bond 1o substrates with adhesive
Install reducer strips at edges of flooring that would otherwise be exposed.

CLEANING AND PROTECTING

~ .

Perform the following operztions immediately after installing resilient products:

L Remove adhesive and other surface blemishes using cleaner recommended by resilient product
manufacturers

2. Sweep or vacuum horizontal surfaces thoroughly.

3. Do not wash resilient products unil zfter time period recommended by resilient product
manufacturer.

4

Damp-mop or sponge resilient products o remove marks and soil,

Protact resilient products against mars, marks, indenitations, and other damage from construction oparztions

and placement of equipment and fixtures during the remainder of construction period. Use protection
methods indicated or recommended in writing by resilient product manufacturer.
I Apply protective fioor polish to vinyl resilient products installed on floors and stairs that are free
from soll, visible adhesive, and sun’:ce : lemis‘nes if recommended by manufacturer,
2. Use commercially available product acceptable to resilient product manutacturer.
b, Coordinzte selection of floor polish with Owner's naintenance service
2. Cover resilient products instzlled on floors and stairs with undyed, untrezted building paper until
‘ g P

inspection for Substantial Completion.

Clean resilient products not more than 4 days before dates scheduled for inspeciions intended 1o establis
date of Substantial Completion in each area of Project. Clean products according 1o manuiacturer's writien
recommvncanons,

vy

Before cleaning, strip protective floor polish that was applied to vinyl products on floors and stairs
zfer completing installation only if required to restore polish finish and if recommended by resilient
od ct manufacturer.
frer cleaning, reapply polish on vinyl products on floors to restore protective floor finish according
1o resilient product manufacturer's written recommendations. Coordinate with Owner's
maintenance program.

I~
j> 9

o)
T
%)
=
]
AL
—i

WALL BASE AND ACCESSORY SCHEDULE
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A Rubber Wall Base: Where designated, provide rubber wall

Color and Pattern: Roppe 700 series or equal,

Style: 6" Coved at all locations.
Thickness: /8"

W

END OF SECTION 094653

RESILIENT WALL BASE AND ACCESSORIES
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SECTION 09960 - HIGH-PERFORMANCE COATINGS

PART | - GENERAL

[ RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including Generzal and Supplementary Conditions and

Division | Specification Sections, apply o this Section.

1.2 SUMMARY
A This Section includes surface preparetion and field application of high-performance coating systems 1o items
and surfaces scheduled.
B Related Sections include the following;
h Division 9 Section "Painting” for general field painting,
13 DEFINITIONS
A Standard coating terms defined in ASTM D 16 apply 1o this Section.
B. Gloss ranges used in this Section include the following:
L Semigloss refers to medium-sheen finish with 2 gloss range between 30 and 65 when measured at 2
< 5 (=4
60-degree meter,
4 SUBMITTALS
al Product Data: ror sact zting sysie ztad. Include block fillers and primers
A Product Data: For sach coating system indicated. Include block fillers and primers.

I Mazterial List  An inclusive list of required cozting materials. Indicate each material and cross-
reference the specific coating, finish system, and apphcauon. ldentify each material by manufacturer's
catalog number and genersl cl%;mcaﬂoq

2. Manufacturer's lmor’nauon. Manufacturer's technical informsztion, including label analysis and
instructions for handling, storing, and applying each material specified.

3. Certification by manufacturer that products supplied comply with requirements indicaied that limit the
amount of VOCs in coating proouczs.

C Samples for Initial Selection: Manufacturer's color charts showing the full range of colors available for each
type of finish-coat material indicated.

D. Qualification Data:  For firms and persons specified in "Quality Assurance” Article to demonstrate their
c:aabxllﬁs and experience. Include lists of completed p ‘O)bc‘a wi :h project names and addresses, names

and addresses of architects and owners, and other information specified.
L5 QUALITY ASSURANCE

HIGH-PERFORMANCE COATINGS
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A Applicator Qualifications: Engage an experienced applicator who has completed high-performance coatin
system applications similar in material and extent to those indicated for Project and whose work has

.."

record of successful in-service performance.

nooQ

B Source Limitations: Obtain primers and undercoat materials for sach coating system from the sams
manufacturer 2s the finish cozts.

C Benchmark Samples (Mockups): Provide a full-coat benchmark finish sample of each type of coating and
substrate required. Comply with procedures specified in PDCA PS5, Duplicate finish of approved sample

Submittals.

. Arc’ni'LeCL will select one room, arez, or surface to represent suriaces and conditions for

sach T ’)’D“ of CO.'.‘.'_I"IG and subsirate.

a Small Areas and ftems: Architect will designate items or areas required.
2. After permanent lighting and other environmental services have been activated, apply coatings in this
room or to each surface as specified. Provide the required sheen, color, and texture of each surface
a. After finishes are accepted, Architect will use the room or surface to evaluate coating
systems of a similar nature.
3. Final approval of colors will be from benchmark samples

O~
U
rm

ELIVERY, STORAGE, AND HANDLING

A Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing
manufacturer's name and label with the following information:
L Name or title of material.
2. Product description {generic classi - type).
3. Manufacturer's stock number an d e of manufacture.
4, Conients by volume, for pigment and vehicle constituents
5. Thimhc instructions.
6. Application instructions.
7. Color name and number.
8. Handling instructions and precautions.

=3 Store materials not in use in tight

<
temperature of 45 deg F (7 deg C). Maintain containers used in storage i 'n a clean condition, f
materials and residue,

ly covered comtainers in a well-ventilated area at a minimum ambient
e

ree of foreign

. act materials from freezing, Keep storage arez neat and orderly. Remove oily ?gs and wasie

d ! Take necessary measures to ensure that workers and work areas are protected
heahh hazards resutting from handling, mixing, and applying coatings.

1.7 PROJECT CONDITIONS

P
J
9
=B
~<
0
o]
)
ot
-]
G
@)
=2
<
5
5-

en temperzture of surfaces 10 be coated and surrounding air tem
F(7 and 35 deg C).

HIGH-PERFORMANCE COATINGS
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B. Do not apply costings in snow, rain, fog, or mist; when relative humidity excesds 85 percent at
temperzatures less than 5 deg F (3 deg C) ﬁbov= the dew point; or to damp or wet surfaces

[ Allow wet surfaces to ory thoroughly and aftain temperature and conditions specified before
proceeding with or continuing coating operation.

2. Work may continue during inclement weather only if areas and surfaces 1o be cozted are enclosed
and temperature within the area can be maintained within limits specified by manufacturer during
application and drying periods.

[.B EXTRA MATERIALS
A Furnish exira high-parformance cozting materials from the same production run as ma?.eﬁais applied and in

quantities described below. Package coating materials in unopened, factory-s seaie for storage
and identify with labels describing contents.
L Quantity: Furnish extra coating materials in quantities indicated below
a Semigloss, Epoxy Coatings: | gal. (3.785 L) of gach color appiie
ART 2 - PRODUCTS
2.1 MANUFACTURERS

A Available Products: Subject 1o liance wi oS, | th be +2d into the

A Availa roducts: Subject to compliance with requiremenis, products may be incorporzaied into the
Work include, but are not limitad 1o, products indicated in the coating system descmpt;ons.

B. Products: Subject to compliance with requiremants, provide one of the products indicatad in the coating
system dascriptions.

C. Manufacturers' Names: The following manufacturers are referred to in the coating system descriptions by
shortenad varsions of their names shown in parenthesis
I DuPont Company, High Performance Coatings (DuPont)
2. IC! Dulux Paints; D evoe Coatings (IC}).
3. Pittsburgh Paint; PPG Industriss, inc. (PPG).
4, Sherwin Williams; Industrial and Marine Coaztings (5-W),

22 ATINGS MATERIALS, GENERAL

Al Material Compztibility: Provide primers, undercoats, and finish-coat materials that are compatible with one
another and substrates indicated under conditions of service and application, as de strat
manufaciurer based on testing and field experience.

B, Material Quality: Provide manufacturer's highest grade of the various high-performance coatings specified
M::LET";&!S not displaying manufacturer's product identification are not accepta able.
L Proprietary Names: Use of manufacturer's proprietary product names 10 designzaie coiors or

materials is not intended to imply that products named are required to be used to the exclusion of

HIGH-PERFORMANCE COATINGS
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equivalent products of other manufacturers. Furnish manufacturer's material data and certificates of
performance for proposed substitutions.

C vOC Classiﬁca*ion' Provide high-performance coating materials, including primers, undercoats, an nd finish-
coat materials, that have 2 \/OC classification of 450 c/L or less.
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Architect from manufacturer's full range.

24 INTERIOR HIGH-PERFORMANCE COATING SYSTEMS
A Concrete Masonry Units and Gypsum Board Ceilings:  Provide t’nc following nxsh sysiems over interior
concrete masonry block and gypsum board: (Block filier not equired on gypsum board surfaces)
I Severe Environment (Semi-Gloss Finish): Two finish coats over block filler.
a Slock Filler: epoxy block filler applied at spreading rate recommended by manufacturer.
D S-W: KEM CATI-COAT HS Epoxy Block Filler Sealer/Sealer.
2) ADDrO\/=d Equal By DuPont, PPG or ICL
b, First Coat: Epoxy applied at spreading rate recommended by manufacturer.
D) S-W: MACROPOXY 646, Fast Cure Epoxy
2) Aoporoved Equal By DuPont, PPG or ICL.
C Second Coat: High-gloss epoxy applied at spreading rate recommended by manufacturer.
D S-W: MACROPOXY 646, Fast Cure Epoxy.
2) Approved Equal By DuPont, PPG or ICL
25 TERIOR HIGH-PERFORMANCE EPOXY FLOOR BASE SYSTEMS (In shower rooms only)
A Fpoxy Base: Provide the foliowing epoxy floor base finish systems at Shower Rooms Only
D S-W: STEEL-SEAM FT910, (Epoxy floor base to be applied prior to epoxy wall finish)
2.6 INTERIOR HIGH-PERFORMANCE COATING SYSTEMS
A Hollow Metal Doors and Frames: Provide the following finish systems over Hollow Metal Doors and

Frames

I Severe Environment (Semi-Gloss Finish): One finish coat over an int rarmediate coat and a block
filler.

!\)

First Coat: Epoxy applied at spreading rate recornmended by manufacturer.

1) S-W: MACROPOXY 646, Fast Cure Epoxy.

HIGH-PERFORMANCE COATINGS 09960 - 4
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2) Approved Equal By DuPont, PPG or iCl.
b. Second Coat: High-gloss epoxy applied at spreading rate recommended by manufacturer.

D) S-W: MACROPOXY 6456, Fast Cure Epoxy.
2) Approved Equal By DuPorit, PPG or ICL.

2.7 INTERIOR HIGH-PERFORMANCE CONCRET FLOOR SEALER
h Moxie 1500 or Approved Equal By DuPont, PPG or ICL. for this environment.
3. EXAMINATION
A With Applicator present, ex:“ﬁm substrates and conditions under which high-performance coatings will be
R 1: = 7 [=}
applied, for compliance with cozting application requirements.
. Apply coztings only after unsatisfactory conditions have been corrected and surfaces to receive
coatings are Ihorougwly dry.
2, Start of application is construed as Applicator's acceptance of suri rfaces within that tparticular area.
3. Notify Architect about anticipated problems before using the coetings specified over subsirzies
primed by others.
32 PREPARATION
A Generzl: Remove pizates, machined surfaces, and similar ftems already in place that are not 1o be cozted. I
removal is impractical or impossible because of size or weight of #tem, provide surface-applied protection
before surface preparetion and coating.
. After o"’oleunv coating operztions, reinstall items that were removed; use workers skilled in the
trades involved
B2 Cleaning: Before applying high-performance coatings, clean substrates of substances th Id impair bond
of coatings. Remove oil and grease before cleaning,
[ Schedule cleaning and cozting appl cation so dust and other contaminates from cleaning process will
not f2ll on wet, nawly coated surface
C Surface Preparation: Clean and prepare surfaces 1o be coated accor ~ding to manufacturer's

instructions for each substrate condition and as specified.

I Cementitious Substrates: masonry block surfaces to be coated. Remove efflorescence, chal

on’:, grease, oils, and release agents. Roughen as require ad to remove glaze. |
ave been used to improve curing, use mechanical methods to prepare sui rfaces.

”j‘

e

Use abrasive blast-cleaning methods if recommended by coating manufacturer.
Determine zalkalinity and moisture content of surfaces

o

b performing 2ppr ropri

surfaces are sufiiciently alkaline to cause the finish paint to blister and burn, correct this

ity
i

condition before aaplicatim Do not coat suriaces
permitted in manufacturer’s written instructions.

HIGH-PERFORMANCE COATINGS
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D. Material Preparstion: Carefully mix and prepars cozating materials according to manufacturer's writien

instructions

! Maintain containers used in mixing and applying coztings in a clean condition, free of foreign
materials ano esidue.

2. Stir materials before applying 1o produce a mixture of uniform density. Stir as required during
a phcauon Do not stir surface film into the material. Remove film and, if necessary, sirain coating
material before using.

3. Use only the type of thinners approved by manufacturer and only within recommendead limits.

)

APPLICATION

2
A

ccording

finishes are indicated in

visibie when permanent or
n, =nd simiia' co'n:)oncnts are in place

to manufacturaer's writien instructions.

sture, scuffed surfaces, or

glsH

ions.

buili-in fixtures, convecior
Extend coztings

. Use applicators and techniques best suwu for e
2, Do not apply h|gh-pem’ormance COaT
conditions detrimental 1o forming 2 du rabie cozting nlﬂ
3. Cozting colors, surface treatments, and fi
4, Provide finish coats coms ed.
> The term "exposed sur 7’a
covers, grilles, covers fo
in these areas, as reguir am |

Y
red protection.

a nc movzble equipment and furniture the same as similar exposed surfaces.
cozt surfaces behind permanently fixed equipment or furniture with
b. s o‘f access panels, removable or hinged covers, and similar hingad rtems 1o
2. Scheduling surfaces that have been cleaned, pretreate d or otherwise preparsd
for cozting reparztion and bafores subseauent surface deterioration.
[ The number of cozts and film thickness required is the same regardiess of 2pp hcauon method,
2. Do not apdly succeeding coats until previous cost has cured as recommended by
manufac:urer.
b. Where manufacturer's writien instructions require sanding, sand between applications 1o
D"oduce 2 smooth, even surface.
c. Allow sufiicient time between success
surfaces uniil cozting has dried to where
moderzate thumb pressure, and application of ano
or lose adhesion.
2. If undercozais or other conditions show through final coat, apply additional coats until cured film has
a uniform coating finish, color, and appearance. Give special auenﬂm to edges, comers, cr=v'ca<

welds, expose

equivalent to that of flat surface
C Application Procedures:  Apply coatin
manufacturer's written instructions.

nes

. Bru vsh Application:  Use brushes be
surface or item being cozted.

u

[}

IGH-PERFORMANCE COATINGS
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I {asteners, aﬂd similar surfaces t

rush, roller, spray, or other applicators according to
suited for mazterial applied and of approprizte size for the
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Completad Work: Match approved Samples for color, texture, and cove

WOrk

FIELD

Owner reserve

neces

sary during the period when coatings are being applied:

ilities Construction Management

2. Apply primers and first coats by brush unless manufacturer's writien instructions permit using
roller or mechanical applicators.

b. Brush out and work brush coats into surfaces in an even film,

C. Eliminate cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other

surface imperfections. Neaztly draw glass lines and color breaks.

Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool 2s recommended by
manufacturer for the material and texture required.

ach material no thinner than manufacturer's recommended spreading
{the entire system as recommended by manufacturar.

illers:  Apply block fillers 1o concrete masonry block at

W

rate to ensure compleie coverage with

zge. Remove, r

(l)

nish, or reco!

that does not comply with spacified requirements.

QUALITY CONTROL

the right to invoke the following procedure at any time and 2s ofien as Owner deems

[

Owner will engage the services of 2 qualified testing agency to sample coating material being used
oo d t-] R ¥ =1 ) [~
Samples of material delivered to Project site will be tzken, identified, sealed, and certffied In presence

of Contractor.
Testing agency will pe

Quant“ is.

Absorption.

Accelergied wezatherin
Acceleraied yellownes

Colox retention.

Alicali and mildew resistance,

Abrasion resisiance.

App rent reflectivity.

Weas ’r‘abzlr'y

Dry opacity.

k. r\ecoa’.mg.

| Skinning.

ative materials analy

%)

(SN

g
2.
S

=y fD .Q‘ [al

".

o aa

Owner may direct Corrr:cor to stop applying coati g< if test results show mazterials being used do

not comalv with specified 1 “=ﬂu1r=merts. Coritractor shall remove noncom:lymc coating materials
from Project site, pay fo: ie <‘1ng, and recoat surfaces coaLed with rejected materials, If necessary
Contractor may be required to remove rejected materials from Dmv:ously coated surfaces if, on
reccating with specified materials, the two coatings are not compatible.

LEANING

oA

Cleanup: At end of each workday, remove rubbish, empty cans, rags, and other discarded mezteriais from

HIGH-PERFORMANCE COATINGS 03960 -7
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b After completing coating application, clean spattered surfaces. 3\ move spa‘ri.ereo coztings by
washing, scraping, or other methods. Do not scratch or damage a faces
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36 PROTECTION
A, Protect work of other irades, whether being cozted or not against Gar“
Correct damage by cleaning, repairing, replacing, and recosating, a5 approved b

undamaged condition.

. Provide "Wet Paint" signs to protect newly coated finishes. Adie ompl ting cozling operations,

remove ‘nmpo*aw protective wrzappings provided by others to protect their work,
2 At completion of construction activities of other t:‘ades, touch up and restors damaged or defaced

coated surfaces. Comply with procedures specified in PDCA P1.

END OF SECTION 09250
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SECTION 10155 - TOILET COMPARTMENTS

PART | - GENERAL

RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Suppiementary Conditions and
Division | Specification Sections, apply to this Section.
12 SUMMARY
A This Saction includes <oilet compartments and scresns as follows:
h Type: Steel, color-cozted finish.
2. Compartmant Style: Overhead braced and floor anchored.
3. Screen Styler Wall hung,
=3 Related Sections include the following:
Division |0 "Toilet and Bath Accessories” for toilet paper holders, grab bars, purse shelves, and
similar accessories.
1.3 SUBMITTALS

Product Data: For each type and sty\e T toilet

construction reiztive to materials,

ert and scr

brication, and insta liztion. Include d

fastenings.

3. Shop Drawings: For fabricztion and installztion of toilet compariment and screen assemblies, Include plans,
elevations, sections, details, and attachmants to other work
I Show locations of reinforcemant and cutouts for compartment-mounted toilet accessorias

C Samples for Initial Selection: Manutacturer's color charts consisting of sections of actuzl units showing the
full range of colors, textures, awd patterns available for each type of compartment or screen indicated.

D. Samples for Verification: Of sach compartment or screen color and finish required. samples of same
thickness and material indicated for Work.

4 PROJECT CONDITIONS
A Field Measurements: Verify dimensions in areas of installation by field measurements before fabrication and

i |o|ca‘.b measurements on Shop Drawings.
avoid delaying the Work

TOILET COMPARTMENTS

Coordinate

with construction progress 10

10155 - i
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I Established Dimensions: Wheare ;:d Y ; ﬂk
establish dimensions and proceed wit iczti it T ' 3 Cooru \ate
supports, adjacent construction, and fixi ol to ensure actual dimensi correspond 1o
established dimensions.
EART 2 - PRODUCTS
2. MANUFACTURERS
A Available Manufacturers:  Subject to compliance with 'aouir°m= s, manufacturers offering products that
may be incorporzted into the Work include, but are not limited 1o, the following:
B Manufacturers: Subject 1o compliance with requirements, provide products by one of the following:
[ All American Metal Corp.
2. Ampco Products, Inc
3. Bobrick Washroom Equipment, Inc.
4 Capitol Partitions, Inc.
5. Crane Plumbing; Sanymetal.
8. Knickerbocker Partition Corporation.
7. Metpar Corp.
8. Santanz Products, Inc.
g Young Sales Corp.; DesignRite
2.2 MATERIALS
A Generzl: Provide materials that have been selected for surface flatness and smoothness. Exposed surfaces
that exhibit pitting, seam marks, roller marks, stains, discolorations, telegraphing of core material, or other
imperfections on finished units are unacceptable.
B Steal Sheets heet that is leveled o stretcher-

for Color-Coztad Finish:  Provide mill-phosphatized steel s
leveled fiztness complying with the requirements of standards indicated below:

Electrolytically Zinc-Cozted Steel Sheet: ASTM A 591 (ASTM A 591 M), Class C, of the following
minimum thicknesses:

2 Pilasters (Overhead Braced): 0.0359 inch (0.9 mm)
b Panels and Screens: 0.0359 inch (0.9 mm).

d Doors: 0.0299 inch (0.75 mm

d Tapping Reinforcement: 0.0747 inch (1.9 mm)

adening honeycombd of resin-
1 inch (25 mm) minimum for
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D. Pilaster Shoes and Sleeves (Caps): ASTM A 665, Type 302 or 304 stainless steel, not less than 0.0312 inch
(0.8 mm) thick and 3 inches (75 mm) high, finished to match hardware.

TOILET COMPARTMENTS 10155-2
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TOILET COMPARTMENTS Gl
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i

Stirrup Brackets: Manufacturer's standard ear or U-brackets for attaching panels and screens 1o walls and
pilasters of the Tohowms material:
L Material: Stainless steel.

Fuli-Height (Continuous) Brackets: Manufacturer's standard design for attaching panels and screens 1o walls
and pilasters of the following material:
. Material: Stainless steel,

Hardware and Accessories: Manufacturer's standard design, heavy-duty operating hardware and accessories
of the foliowing '"waier'al'
l Material Stainiess steel,

Overhzad Bracing: Mmufnc*urer‘s standard continuous, extruded-aluminum head rail with antigrip profile in
manufacturer's standard finis

standard continuous, extruded-aluminum strip in manufacturer's standard

stzinless steel or chrome-plated
s.  Provide sex-type bolis for
through-bolt applications. For conce:leo anchors, use hot-dip galvanized or other rust-resistant, protective-

reatac ol
coatad steel

FABRICATION

Senerall Provide standard doors, panels, screens, and pilasters fabricated for compartmeant system. Provide

units wi‘i.n cutouts and drilied holes 1o recsive c mpartmeant-mounied hardware, accessories, and grab bars
as indicated.

O

IS

-

Provide intarmal reinforcement in metal units for compariment-mounted hardware, accessories, and

grab bars, as indicated.

Faced Toilet Compartments and Screens: Pressure laminate ssamless face sheets to core maziarial
and provide continuous, interiocking molding strip or lapped anc formed edges. Seal comners by welding or
clips. Grind exposed weids smooth.

Me

Overhe u-Bmc,\,—md-*ioor—mﬁchorzd
resistant supports, leveling machan

provisions for setting and securing continuous h

conceal supports and leveling mechanism.

unless otherwise indicatad.

Doors: Unless otherwise indicated, provide 24-inch- (610-mm-) wide in-swinging doors for standard toiiet
comparimeants and 36-inch- (3 14-mm-) wide out-swinging doors v\a h a minimum 32-inch- (813-mm-) wide

clear opening for compartments indicated to b

"’

handicap
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Q.

d door strike an
requiremant
I accessibie.

Manufacturer's standard combinztion
pre door from hitting compax-‘me it-mounted access
Door Bumper: Manufacturer's stand ]
screen doors.

designed for emergency access.
authorities having jurisdiction at
hook
ories.
ndard rubber-tipped bumpers

stz

and

~
VENT

G

A~

Ci

ZINC- OR ZINC-ALLOY-COATED

FINISHES

Comply with NAAMM's

ons reiztive to applying

General for

recommendat

I -

Provide manufacturer's standard baked fin

w

Color-Coatad Finish: ish complying wi

per facturer's standard surface-mounted lztch unit with combinat
Provide unfis
compartments

rubber-tipped bumper, size

T out- S\Nh"\uh'm doors or

Architectural and

tion rubber-
comply with

io be

3

1
t

L

indi

cate

Lald

d

o

T

C

tran

&
[
]

Mstal Producs” for

ith cozting manufaciurer's
o

written instructions for pretreatment, application, baking, and minimum dry film thickness.

Color:
colors.

3 - EXECUTION

PN

between panels and walis. units n position with manu

Ugnien.

so tops of doors are paralle l wit

devices according to
ievel and plun

ftach with anchoring
§':3“uc7 ure. Set units

O

manufacturer's written
mb and to resist lateral impact.

NS

G AND CLEANING

(99

ADJUSTIN

Adjustment: rdware
proper operziion. Set
position when unlziched

to fully closed position.

d lubricate har according to
es on in-swinging doors to hold open
t hinges on out-swinging doors and sw

2T

o

< ol

approxima
S

TOILET COMPARTMEN

One color in each room as selected by Contracting Officer from manufacturer's full range

Iniall u'\i*'.:, m

manufaciurer's wirit
ly 30 degress from close
wving doors in entrance

straight, plumb, and
and not more

(PR

r's recommeanded

a,

EI

nd p
facturs

nels

ST
an

=%

ttached near fop znd

n masonry or tiile joins.

instructions

rien

instructions for

screens o retum
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Provide fin

scresns are without

Q.
§
3
ja8)

oQ
o)
o]

r deterioration at the tims of Substant

END OF SECTION 10155
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SECTION 10801 - TOILET AND BATH ACCESSORIES

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division |
Specification Sactions, apply 1o this Section.

o ,
SUMMARY

his Section includ e following:

t:'

Product Datz: Include construction details, mat rial descriptions and thicknesses, dimensions, profiles, fastening and
mounting methods, specified options, and finishes for each type of accessory specified,

Product Schedule: Indicating types, quantiti

)
w
w,
N
0]
w

and installation locations by room of each accessory required. Use

=
jesignations indicated in the Toilet and Bath Accassory Schedule and room designations indicated on Drawings in
product schedule.

lists of

O_
4]

For accessories 1o inclu de in maintenance manuzls specified in Division |, Provi
replacement paris and service recommendation

ne of accessory unit and for units exposead o

COCORDINATION

Coordinzte accessory locations with other work 1o 3r=v=n‘ interference with clearances required for access by
disabled persons, proper instzliztion, adjustment, operation, cleaning, and servicing of accessories.

WARRANTY
General Warranty: Special warranty specified in this Article shall not deprive Owner of other rights Owner may have
under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other

warranties made by Contractor under requiremenis of the Contract Documents.

Manufacturer's Mirror Warranty: Written warranty, executed by mirror manufacturer agreeing 1o replace mirrors that
develop visible silver spoilage defects within minimum warranty period indicated.

TOILET AND BATH ACCESSORIES 1C8O1 - |
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Minimum Warranty Period: |5 years from date of Substantial Compietion.
PRODUCTS

MANUFACTURERS

Available Manufacturers: Subject to compliance with rmoun*emmvt manufacturers offering accessories that may de

L

incorporated into the Work include, but are not limited 1o, the following:
Manufacturers: Subject to compliance with requirements, provide accessories by one of the following:

Toilet and Bath Accessories: See spacified accessories alternate must meet specified quality and construction.  Pre-

A & | Washroom Accessorigs, Inc.

merican Spaciafties, Inc.
50b1 ick Washroom Eguipment, Inc.
Bradiey Corporation.
McKinney/Parker Washroom Accessories Corp.
Available Products: Subject io compliance with "equiremm‘s, 'oducts that may be incorporated into the Work
include, but are not limited to, those indicated in the Toilet and Bath Accessory Schedule 2t the end of Part 3.

Sroducts: Subject to compliance with requirements, | ovnoy one of the products indicated for each designation in the
oilet and Bath Accessory Schedule at the end of Part 2.

Seainless Steel: ASTM A 666, Type 304, with No. 4 finish (satin), in 0.0312-inch (0.8-mm) minimum nominal thickness,
unless otharwise indicats c‘

Mirror Glass: ASTM C 1036, Type! lass Qm\uy c2, nominal 6.0 mm thick, with silvering, electroplated copper
coating, and protective organic coating ccm:;]yr\c with FS DD-M-411.

o
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3%

s accessory unit, tamper

eners: Screws, bolts, and other devices of same material
exposed, and of galvanized steel when concealed.

General: One, maximum |-1/2-inch- (38-mm-) diameter, unobtrusive stamped manufacturer logo, 2s approved by
Architect, is permitted on exposed face of accessories. On interior surface not exposed to view or back surface of
each accessory, provide printed, waterproof label or stamped nameplate indicating manufacturer's name and product
model number.

Surface-Mounted Toilet Accessories:  Unless otherwise indicated, fabricate unii: with tight sesams and joints, anc
exposed edges rolled. Hang doors and access panels with continuous stainless-steel nmge. Provide concezled
anchorage where possible.

20
a1
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T

Framed Glass-Mirror Units:  Fabricate frames for glass-mirror units to accommodate glass edg

g

Ot

ection material.

DI
Provide mirror backing and support system that permits rigid, tamper-resistant glass installatio and prevents moistures

h

accumutation.

~

Provide galvanized steel backing sheet, not less than 0.034 inch (0.85 mm) and full mirror size, with nonabsorptive filler
al

material. Corrugated cardboard is not an acceptable filler material.

Mirror-Unit Hangers: Provide mirror-unit mounting system that parmits rigid, tamper- and theft-resistant instaliztion, 2

follows:

(W] )

Heavy-duty wall brackets of galvanized steel, equipped with concealed locking devices requiring 2
remove.

Keys: Provide universal keys for intemal access 1o accessories for s ervicing and resupplying. Provide minimum of three

i<

keys 1o Owner,
EXECUTION
Install accessories according to manufacturers' written instructions, using fasteners appropriate to su

and recommended by unit manufacturer. Install units level, plumb, and firmly anchored in 1ocazions
indicat ide blocking in walls 2s needed for sufficient instalfation Toilet and Bath accessories.
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Sacure mirrors 1o walls in concealed, tamper-resistant manner with specia
level, plumb, and square at locations indicate

ed, according to manufacturer's written instructions for subst

[}

soecial tool 1o

and

iangers, toggle bolts, or screws. Set units

rete indicaied.

Install grab bars to withstand 2 downward load of at least 250 Iof (1112 N), when tested according to method in
ACTNM T 44L
ASTM F 446

ADJUSTING AND CLEANING

- . . I

Adjust accessories for unencumbered, smooth operation and verify that mechanisms function properly. Replace

damaged or defect

<
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Remove temporary labels and protective coatings.

Clean and polish exposed surfaces according 1o manuacturers wiftten recommendations,

TOILET AND BATH ACCESSORY SCHEDULE

1. Waste Receptacle, Bobrick B-277 waste receptacle, stainless steal satin finish, or pre-
by others.

2. Paper Towel Dispenser: Bobrick B-4262 stainless steel sat in finish, or pre-approved e

3. Surface Mounted Multi-Roll Toilet Tissue Dispenser: Bobrick B-4288 stainless steel

pre-approved equal by others.

-

4. Surface Mounted Toilet Sezt Cover Dispenser; Bobrick B-4221 stainless steel satin finish, or pre-

approved equal by others.

TOILET AND BATH ACCESSORIES
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5. Partition mounted Santtary Nankin Disposal: (1 per each women'’s stall) Bobrick B-354 stainless steel
satin finish, or pre-approved equal by others,

T

B. Soap Dish: (One per each shower) Bobrick B-973 or pre-approved equal by others,

7. Hook Strip: (One per each shower. Two at ADA shower location) Bobrick B-985 or pre-approved
equal by others.

8. Surface Mourted Soap Dispenser: Bobrick 8-4 112 or pre-approved equal by others by ot

9. Grab Bar, Bobrick 3-5805 or approved equal, stzinless steel grab bar with snap flange | @ 3’“ long

and | 2t 30" long. | per each handicap stall or per approved equal by others

10.  Reversible Solid Phenolic Folding Shower Seat: Bobrick B-5181, One at ADA shower or approvad
equal by others.

11.  Shower /Dressing Sezt: Bobrick 8-5191, One at gach shower or anproved equal by others.
12.  Utility Shelf With Broom Holders and Rag ﬁool s, Bobrick B-224 or approved equ ual by others.
|
iy

13.  Grab Bar, Bobrick B-68137.99 or approved eguz

stainless steel grab bar with snap flange . | per
each handicap shower stall.

Mirror Unit, provids mirror unft com:tvins with the following:
Stainless-Steal, Channel-Framed Mirn Eahricate frame from stainless-steel channels in manufacturer's standarg sztin
or bright finish with square corners mitered 1o hairline joints and meachanically interlocked

END OF SECTION 10801
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SECTION 15010 - MECHANICAL REQUIREMENTS
PART 1 - GENERAL

1.1 GENERAL CONDITIONS

A. The General Conditions of the Contract, with the amendmenis, supplements, forms and requirements
in Division 1, and herewith made a part of this Division.

B. All sections of Division 15 shall comply with the Mechanical General Requirements. The standards
established in this section as to quality of materials and equipment, the type and quality of
workmanship, mode of operations, safety rules, code requirements, eic., shall apply to all sections of
this Division as though they were repeated in sach Division.

1.2 SCOPE OF WORK

A. The project described herein is the Starvation Reservoir Restroom and Shower Facility. This work
shall include all labor, materials, equipment, fixtures, and devices for the entire mechanical work and
a complete operating and tested installation as required for this project.

1.3 CODES & ORDINANCES

regulations applicable o the irade affected. Should any change in the plans and Specifications be
required to comply with these regulations, the Coniractor shall notify the Architect before the time of
submitting his bid. After entering into contract, the Contractor will be held to complete all work
necessary to meet these requirements without exira expense o the Owner. Where work required by
drawings or specifications is above the standard required, it shall be done as shown or specified.

B. Applicable codes:
Utah Boiler and Pressure Vessel Rules and Regulations-1998 Edition

Latest Edition

International Building code- 2003 Edition
International Mechanical Code- 2003 Edition
International Plumbing Code- 2003 Edition
International Fire Code- 2003 Edition

1.4 INDUSTRY STANDARDS
A. All work shall comply with the following standards.

Associated Air Balance council (AABC)

Air Conditioning and Refrigeration Institute (ARI)

Air Diffusion council (ADC)

Air Movement and Control Association (AMCA)

American Gas Association (AGA)

American National Standards Instiiute (ANSI)

American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE)

NoO W=

MECHANICAL REQUIREMENTS 15010 - 1



Starvation Reservoir State Park, Duchesne, Utah
New Restroom and Shower Faocility
Division of Facilities Construction Management

8. American Society of Mechanical Engineers (ASME)

9. American Society of Testing Materials (ASTM)

10. American Water Works Association (AWWA)

11. Cooling Tower Institute (CT!)

12. ETL Testing Laboratories (ETL)

13. Instifuie of Electrical and Electronic Engineers (IEEE)

14. Hydronics Institute (HI)

15. Manufaciurers Standardization Society of the Valve and Fitting Industry (MSS)
16. National Fire Protection Association (NFPA)

17. National Electrical Code (NEC)

18. National Electrical Manufacturers Association (NEMA)

19. National Electrical Safety code (NESC)

20. Utah safety Standard (OSHA), Utah State Industrial Council.

21. Sheet Metal and Air Conditioning Contractor's National Association (SMACNA)
22. Underwriters Laboratories (UL)

23. Tubular Exchanger Manufaciurers Association, Inc. (TEMA)

24. Heat Exchanger Institute (HEI)

25. Hydraulic Institute (HI)

26. Thermal Insulation Manufacturer's Association (TIMA)

27. Scieniific Apparatus Makers Association (SAMA)

1.5 UTILITIES & FEES

A. All fees for permits required by this work will be paid by this Division. The contractor shall obtain the
necessary permits io perform this work. Unless noted otherwise, all sysiems furnished and or
accessories required for a fully functioning system. This Contractor shall furnish cleaners and water
treatment additives.

1.6 SUBMITTALS AND SHOP DRAWINGS

A. Submittals: As soon as possible after the coniract is awarded, but in no case more than 45 calendar
days thereafier, the Contractor shall submit to the Architect six (8) copies of the descriptive literature
covering products and materials to be used in the installation of mechanical systems for this project.
The review of the submitied data will require a2 minimum of 21 days. If the Contractors schedule
requires return of submitted literature in less than the allotted time, the Contractor shall acceleraie his
submittal delivery date. The Contractor shall resubmit all items requiring re-review within 21 days of
returned submitials. Refer io each specification section for items requiring submitial review. Writien
approval of the Owner's Representative shall be obtained before installing any such equipment or
materials for the project. The submittals shall be prepared in an orderly manner, contained in a 3-ring
loose-leaf binder with index and identification tabs each item or group of items and for each
specification section. All items shall be submitted at one time except automatic temperature control
drawings and seismic restraint drawings which may be submitted separately within 120 days of the
coniract award date. Partial submiitals will not be reviewed until the complete submittal is
received.

Submitted literature shall bear the Coniractor's stamp, indicating that he has checked all equipment
being submitied; that each item will fit into the available space with the accesses shown on the
drawings; and, further, that each item conforms to the capacity and quality standards given in the
coniract documents.

Submitted literature shall clearly indicate performance, quality, and utility requirements; shall show
dimension and size of connection points; and shall include derating factors that were applied for each
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itern of equipment to provide capacity at job site elevation. Temperature control submiitals shall
include piping and wiring diagrams, sequence of operation and equipment. Equipment must fit into
the available space with allowance for operation, maintenance, etc. Factory piped and wired
equipment shall include shop drawings for all internal wiring and piping furnished with the unit.

Submitied literature shall clearly show all required field install wiring, piping, and accessory
installations required by the Coniractor to provide a complete operating system.

Review by the Owner's Representative is for general conformance of the submitted equipment to the
project specification. In no way does such review relieve this Contractor of his obligation to furnish
squipment and materials that comply in detail to the specification nor does it relieve the Contractor of
his obligation io determine actual field dimensions and conditions that may affect his work.
Regardless of any items overlooked by the submittal review, the requirements of the coniract
drawings and specifications must be followed and are not waived or superseded in any way by the
review.

By description, catalog number, and manufaciurer's names, standards of quality have been
established by the Architect and the Engineer for certain manufactured equipment items and
specialties that are to be furnished by this Division. Alternate products and equipment may be
proposed for use only if specifically named in the spscifications or if given written prior approval in
published addenda. Design equipment is the equipment listed on the drawings or if not listed on the
drawings is the equipment first named in the specifications.

If the Engineer is required to do additional design work to incorporate changes caused by submitiing
equipment or products, difierent than the design equipment specified, as defined above, the
contractor shall reimburse the engineer for additional time and expenses at the engineers current,
recognized, hourly raies.

1.7 DRAWINGS AND MEASUREMENTS

A. Construction Drawings: The contract document drawings show the general design, arrangements,
and extent of the system. In certain cases, the drawings may include details that show more nearly
exact locations and arrangements; however, the locations, as shown diagrammaitically, are 1o be
regarded as general.

It shall be the work of this Section to make such slight alterations as may be necessary io make
adjustable parts fit fo fixed parts, leaving all complete and in proper shape when done. Al dimensions
given on the drawings shall be verified as related to this work and with the Architect's office before
work is started.

This Section shall carefully study building sections, space, clearances, efc., and then provide offsets
in piping or ductwork as required to accommodate the building structure without additional cost to the
Owner. Inany case and at any time, a change in location required by obstacles or the installation of
other trades not shown on the mechanical plans shall be made without charge.

The drawings shall not be scaled for roughing in measurements nor shall they be used as shop
drawings. Where drawings are required for these purposes or where drawings must be made from
field measurements, the Coniractor shall take the necessary measurements and prepare the
drawings. Shop drawings of the various subcontraciors shall be coordinated fo eliminate all
interferences and fo provide sufficient space for the installation of all equipment, piping, ductwork, eic.

The drawings and specifications have been prepared to supplement each other and they shall be

interpreted as an integral unit with items shown on one and not the other being furnished and installed
as though shown and called out on boih.
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B.

1.8

Coordination Drawings: The contracior shall provide coordination drawings for mechanical rooms, fan
rooms, equipment rooms, and congested areas to eliminate conflicts with equipment, piping, or work
of other trades. The drawings shall be a minimum scale of 1/4 inch= 1 foot and of such detail as may
be required by the Engineer io fully illusirate the work. These drawings shall include all piping,
conduit, valves, equipment, and ductwork.

Record Drawings: Refer o Division 1.

EXISTING CONDITIONS

The Coniractor shall carefully examine all existing conditions that might affect the mechanical system
and shall compare these conditions with all drawings and specifications for work included under this
contract. He shall, at such time, ascertain and check all conditions that may affect his work. No
allowance shall subsequently be made in his behalf for an extra expense incurred as a result of his
failure or neglect to make such examination. This Contractor shall include in his bid proposal all
necessary allowances to repair or replace any item that will remain or will be removed, and any item
that will be damaged or destroyed by new construction.

The Contractor shall remove all abandoned piping, etc., required by new construction and cap or plug
openings. No capping, efc., shall be exposed in occupied areas. All openings of items removed shall
be sealed io maich adjacent surfaces.

The Coniracior shall verify the exact location of all existing services, utilities, piping, etc., and make
connections io existing sysiems as reguired or as shown on the drawings. The exact location of each
utility line, fogether with size and elevation, shall be established before any on-site lines are installed.
Should elevation or size of existing main utility lines make connections to them impossible as shown
on drawings, then notification of such shall immediately be given io the Owners Representative fora
decision.

1.9 EQUIPMENT CAPACITIES

A. Capacities shown for squipment in the specifications and on the drawings are the minimum

1.10

acceptiable. No equipment shall be considerad as an alternate which has capacities or performance
less than that of design equipment.

All eguipment shall give the specified capacity and performance at the job-site elevation.
Manufacturers' standard ratings shall be adjusted accordingly. All capacities and performances listed
on drawings or in specifications are for job-site conditions.

SEISMIC REQUIREMENTS FOR EQUIPMENT

All equipment shall be furnished structurally adequate to withstand seismic forces as outlined in the
international Building Code and SMACNA GUIDELINES. Refer io section Mechanical Vibration
Controls and Seismic Restraints. Equipment bases shall be designed for direct aitachment of seismic
snubbers and/or seismic anchors.

COOPERATION WITH OTHER TRADES

The Contractor shall refer to other drawings and parts of this specification that cover work of other
trades that is carried on in conjunction with the mechanical work such that all work can proceed
without interference resulting from lack of coordination.

MECHANICAL REQUIREMENTS 15010 - 4
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B. The Contractor shall properly size and locate all openings, chases, sleeves, egquipment bases, and

1.12

1.13

1.15

1.16

accesses. He shall provide accurate wiring diagrams io the Electrical Contractor for all equipment
furnished under this Division.

The ceiling cavity must be carefully reviewed and coordinated with all trades. In the event of conflict,
the installation of the mechanical equipment and piping shall be in the following order: plumbing,
waste, and soil lines; supply, return, and exhaust ductwork; water piping; medical gases; fire
protection piping; and pneumatic control piping.

The mechanical Coniractor shall insure that the installation of all piping, ducts and equipment is in
compliance with Articles 110-16 and 384-4 of ihe National Electrical Code relative 1o proper
clearances in front of and over all electrical panels and equipment. No piping or ductwork will be
allowed to run over electrical panel.

RESPONSIBILITY OF CONTRACTOR

The Contractor is responsible for the installation of a satisfactory piece of work in accordance with the
true intent of the drawings and specifications. He shall provide, as a part of his work and without
expense, all incidental items required even though these items are not particularly specified or
indicated. The installation shall be made so that its several component parts will function together as
a workable system and shall be left with all equipment properly adjusted and in working order. The
Contractor shall familiarize the Owner's Representative with mainienance and lubrication instructions
as prepared by the Contractor and shall explain and fully instruct him relative to operating, servicing,
and maintenance of them.

PIPE AND DUCT OPENINGS AND EQUIPMENT RECESSES

Pipe and duct chases, openings, and equipment recesses shall be provided by others only if shown
on architeciural or structural drawings. All openings for the mechanical work, except where plans and
specifications indicate otherwise, shall be provided as work of this Division. Include openings
information with coordination drawings.

Whether chases, recesses, and openings are provided as work of this Division or by others, this
Contractor shall supervise their construction and be responsible for the correct size and location even
though detailed and dimensioned on the drawings. This Contractor shall pay for all necessary cutting,
repairing, and finishing if any are left out or incorrectly made. All necessary openings thru exisiing
walls, ceilings, floors, roofs, etc. shall be provided by this Contractor uniess indicated otherwise by the
drawing and/or specifications.

UNFIT OR DAMAGED WORK

Any part of this installation that fails, is unfit, or becomes damaged during construction, shall be
replaced or otherwise made good. The cost of such remedy shall be the responsibility of this Division.

WORKMANSHIP

Workmanship shall be the best quality of its kind for the respective indusiries, trades, craits, and
practices, and shall be acceptable in every respect o the Owner's represeniative. Nothing contained

-

herein shall relieve the Contractor from making good and perfect work in all details in consiruction.

SAFETY REGULATION

MECHANICAL REQUIREMENTS 15010 -5
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A. The Contractor shall comply with all local, Federal, and OSHA safety requirements in performance
with this work. (See General Conditions). This Coniracior shall be required to provide equipment,
supervision, consiruction, procedures, and all other necessary items {0 assure safety to life and
property.

117  ELECTRICAL SERVICES

A. All equipment control wiring and all automatic iemperature conirol wiring including all necessary
coniacis, relays, and interiocks, whether low or line voltage, except power wiring, shall be furnished
and installed as work of this Division unless shown io be furnished by Division 16. All such wiring
shall be in conduit as required by elecirical codes. Instaliation of any and all wiring done under
Division 15 shall be in accordance with the requirements of Division 16, Electrical.

All equipment that requires an electrical connection shall be furnishad so that it will operaie properly
and deliver full capacity on the elecirical service available.

Refer fo the elecirical conirol equipment and wiring shown on the diagrams. Any changes or
additions required by specific equipment furnished shall be the compleie responsibility of the
Contractor furnishing the equipment.

The Mechanical Contractor must coordinate with the Electrical Coniractor to insure that all required
components of conirol work are included and fully undersiood. No additional cost shall accrue to the
Owner as a result of lack of such coordination.

118  WORK, MATERIALS, AND QUALITY OF EQUIPMENT

A. Unless otherwise specified, all matierials shall be new and of the best quality of thair respective kinds
and all labor shall be done in a most thorough and workmaniike manner.

B. Products or equipment of any of the manufacturers cited herein or any of the products approved by
the Addenda may be used. However, where lists of products are ciled herein, the one first listed in
the design equipment used in drawings and schedules io establish size, quality, function, and capacity
siandards. If other than design equipment is used, it shall be carefully checked for access io
equipment, electrical and control requirements, valving, and piping. Should changes or additions
occur in piping, valving, elecirical work, etc., or if the work of other Coniractors would be revised by
the alternate equipment, the cost of all changes shall be borne as work of this Division.

The Execution portions of the specifications specify what products and materials may be used. Any
products listed in the Product section of the specification that are not listed in the Execution portion of
the specification may not-be used without written approval by the Engineer.

C. The access to equipment shown on the drawings are the minimum acceptable space requirements.
No equipment that reduces or restricts accessibility to this or any other equipment will be considered.

D. All major items of equipment are specified in the equipment schedules on the drawings or in these
specifications and shall be furnished complete with all accessories normally supplied with the catalog
item listed and all other accessories necessary for a complete and satisfactory installation.

E. All welders shall be certified in accordance with Section IX of the ASME Boiler and Pressure Vessel
Code, latest Edition.

119  PROTECTION AGAINST WEATHER AND STORING OF MATERIALS

MECHANICAL REQUIREMENTS 15010 - 6
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A.

1.21

1.23

All equipment and materials shall be properly stored and protected against moisture, dust, and wind.
Coverings or other protection shall be used on all items that may be damaged or rusied or may have
performance impaired by adverse weather or moisture conditions. Damage or defect developing
before acceptance of the work shall be made good at the Coniracior's expense.

All open duct and pipe openings shall be adequately covered at all times.

INSTALLATION CHECK

An experienced, competent, and authorized representative of the manufaciurer or supplier of each
item of equipment indicated in the equipment schedule and the seismic supplier shall visit the siie of
the work and inspect, check, adjust if necessary, and approve the equipment installation. In each
case, the equipment supplier's representative shall be present when the eguipment is placad in
operation. The equipment supplier's representative shall revisit the job siie as ofien as necessary
until all trouble is corrected and the equipment installation and operation is satisfaciory o the
Engineer.

Each equipment supplier's representative shall furnish to the Owner, through the Engineer, a written
report certifying that the equipment (1) has been properly installed and lubricated; (2) is in accuraie
alignment; (3) is free from any undue siress imposed by connecting piping or anchor bolts; and, (4)
hes been operated under full load conditions and that it operated satisfactorily.

All costs for this work shall be included in the prices quoted by equipment suppliers.

EQUIPMENT LUBRICATION

The Contracior shall properly lubricate all pieces of equipment before turning the building overio the
Owner. A linen tag shall be attached to each piece of equipment, showing the date of lubrication and
the lubricant used. No equipment shall be started uniil it is properly Jubricated.

Necessary time shall be spent with the Owner's Representative o thoroughly familiarize him with all
necessary lubrications and maintenance that will be required of him.

Detergent oil as used for automotive purposes shall not be used for this work.

CUTTING AND PATCHING

No cutting or drilling in structural members shall be done without written approval of the Architect.
The work shall be carefully laid out in advance, and cutting, channeiing, chasing, or drilling of floors,
walls, partitions, ceilings, or other surfaces necessary for the mechanical work shall be carefully done.
Any damage to building, piping, or equipment shall be repaired by professional plasterers, masons,
concrete workers, etc., and all such work shall be paid for as work of this Division.

When concrete, grading, etc., is disturbed, it shall be restored to original condition as described in the
applicable Division of this Speciiication.

EXCAVATION AND BACKFILLING

All necessary excavations and backfilling for the Mechanical phase of this project shall be provided as
work of this Division. Work shall conform to Division 2, Site Work. Trenches for all underground
pipelines shall be excavated to the required depths. The botiom of renches shall be compacted hard
and graded to obiain required fall. Backfill shall be placed in horizontal layers, not exceeding 12
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1.24

1.26

inches in thickness, and properly moisiened. Each layer shall be compacied, by suitable equipment,
to a density of not less than 95 percent as determined by ASTM D-1557. After pipelines have been
tested, inspected, and approved, the trench shall be backfilled with selecied material. Excess earth
shall be hauled from the job site. Fill materials approved by the Architect shall be provided as work of
this Division.

No trenches shall be cut near or under any footings without consultation first with the Architect's
office. Any irenches or excavations more than 30 inches deep shall be tapered, shored, covered, or
otherwise made absolutely safe so that no vehicle or persons can be injured by falling into such
excavations, or in any way be harmed by cave-ins, shifting earth, roliing rocks, or by drowning. This
protection shall be exiended to all persons approaching excavation related 1o this work whether or not
such persons are authorized io be in the vicinity of the construction.

ACCESS

Provide access doors in walls, ceilings and floors, for access {o mechanical equipment such as
valves, fans, controls, eic. Refer io Division 8 for door specifications. All access doors shall be 24" x
24" unless otherwise indicated or required. Coordinate location of doors with the Architect prior to
installation.

Valves: Valve must be installed in locations where access is readily available. If access is
compromised, as judged by the Mechanical Engineer, ihese valves shall be relocated where directed
at the Coniraciors expense.

Equipment: Equipment must be installed in locaiions and orientations so that access io all
components requiring service or maintenance will not be compromisad. If access is compromised, as
judged by the Mechanical Engineer, the coniractor shall modify the installation as direcied by the
Engineer at the Coniraciors expense.

CLEANING AND PAINTING

Cleaning: After all tests and adjustments have been made and all systems pronounced satisfaciory
for permanent operation, this Contractor shall clean all exposed piping, duciwork, insulated members,
fixture, and equipment installed under this Section and leave them ready for painiting. He shall
refinish any damaged finish and leave everything in proper working order. The Contracior shall
remove all stains or grease marks on walls, floors, glass, hardware, fixiures, or elsewhere, causad by
his workman or for which he is responsible. He shall remove ali stickers on plumbing fixtures, do all
required paiching up and repair all work of others damaged by this division of the work, and leave the
premises in a clean and orderly condition.

Painting: Painting of exposed pipe, insulated pipe, ducts, or equipment is work of Division 9, Painting.
Mechanical Coniracior: All equipment which is to be furnished in faciory prefinished conditions by the
mechanical Contractor shall be left without mark, scratch, or impairment io finish upon completion of
job. Any necessary refinishing to match original shall be done. Do not paint over nameplates, serial
numbers, or other identifying marks.

Removal of Debris, Eic: Upon completion of this division of the work, remove all surplus material and
rubbish resulting from this work, and leave the premises in a clean and orderly condition.

CONTRACT COMPLETION

MECHANICAL REQUIREMENTS 15010 - 8
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1.27

Incomplete and Unacceptable Work: If additional site visits or design work is required by the
Engineer or Architect because of the use of incomplete or unacceptable work by the Coniractor, then
the Contracior shall reimburse the Engineer and Architect for all additional time and expenses
involved.

Maintenance Insiructions: The Contractor shall furnish the Owner complete printed and illusirated
operating and maintenance instructions covering all units of mechanical equipment, together with
parts lisis.

Instructions To Owner's Representatives: In addition to any detailed instructions calied for, the
mechanical Contractor must provide, without expense {o the Owner, competent instructors fo train the
Owner's representatives who will be in charge of the apparatus and eguipment, in the care,
adjustment, and operation of all parts on the heating, air conditioning, ventilating, piumbing, fire
protection, and automatic temperature conirol equipment. Instruction dates shall be scheduled at
time of final inspection. A writien report specifying iimes, dates, and name of personnel instrucied
shall be forwarded to ihe Architect. A minimum of four 8-hour instruction periods shall be provided.
The instruction periods will be broken down to shorter periods when requested by the Owner. The
total instruction hours shall not reduced. The ATC Contractor shall provide 12 hours of insiructions.
The remaining hours shall be divided between the mechanical and sheet metal Coniracior.

Guarantee: By the acceptance of any coniract award for the work herein described or shown on the
drawings, the Contractor assumes the full responsibility imposed by the guarantee as set forih herein
and in the General Conditions, and should protect himself through proper guarantees from equipment
and special equipment Contractors and from subconiraciors as their interests may appear.

The guarantee so assumed by the Contractor and as work of this Section is as follows:

That the entire mechanical systemn, including plumbing, heating, and air-conditioning system shall be
quiet in operation.

That the circulation of water shall be complete and even.

That all pipes, conduit, and connections shall be perfectly free from foreign matter and pockets and
that all other obstructions to the free passage of air, water, liguid, sewage, and vent shall be removed.

That he shall make promptly and free of charge, upon notice from the Owner, any necessary repairs
due io defective workmanship or materials that may occur during 2 period of one year from date of
Substantial Completion.

That all specialties, mechanical, and patent devices incorporated in these systems shall be adjusted
in a manner that each shall develop its maximum efficiency in the opergtion of the sysiem; i.e.,
diFusers shall deliver the designed amount of air shown on drawings, thermostats shall operate o the
specified limits, etc.

All equipment and the completie mechanical system shall be guaranieed for a period of one year from
the date of the Architect's Certificate of Substantial Completion. Any equipment supplier not willing to
comply with this guarantee period shall not submit a bid price for this project. The Contractor shall be
responsible for a 100-percent guaraniee for the system and all items of equipment for this period.

All filters used during construction shall be replaced just before equipment is turned over io the
Owner, and all required equipment and parts shall be oiled. Any worn parts shall also be replaced.

TEST RUN
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A. The Mechanical Contracior shall operaie the mechanical system for & minimum of 30 days to prove
the operation of the sysiem.

124  EQUIPMENT STARTUP AND CHECKOUT:
A. Each major piece of equipment shall be started and checked out by an authorized representative of

the equipment manufaciurer. A ceriificate indicating the equipment is operating to the satisfaction of
the manufaciurer shall be provided and shall be included in the commissioning report.

END OF SECTION 15010
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SECTION 15050 - BASIC MECHANICAL MATERIALS AND METHODS
PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Coniract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply o this Section.

1.2 SUMMARY

A This Section includes the following basic mechanical materials and methods io complement
other Division 15 Sections.

Piping materials and installation instructions common to most piping systems.
Concrete base construction requirements.

Escuicheons.

Dielectric fittings.

Flexible connectors.

Mechanical sleeve seals.

Equipment nameplate data requirements.

Labeling and identifying mechanical systems and equipment is specified in Division 15
Section "Mechanical Identification.” '

9. Non-shrink grout for equipment installations.

10. Field-fabricated metal equipment supports.

11. Installation reguirements common to equipment specification sections.

12. Mechanical demolition.

13. Cutting and paiching.

14. Touch up painiing and finishing.

O ND O R WN =

B. Pipe and pipe fitting materials are specified in Division 15 piping system Sections.

1.3 DEFINITIONS

A. Finished Spaces: Spaces other than mechanical and elecirical equipment rooms, furred
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above
ceilings, unexcavated spaces, crawl spaces, 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. Concealed, Interior Instaliations: Concealed from view and protected from physical contact
by building occupants. Examples include above ceilings and in duct shafts.

E. Concealed, Exterior Installations: Concealed from view and protected from weather

conditions and physical contact by building occupanis, but subject to outdoor ambient
temperatures. Examples include installations within unheaied shelters.

BASIC MECHANICAL MATERIALS AND METHODS 15050 - 1



Starvation Reservoir Siate Park, Duchesne, Utah
New Restroom and Shower Facility
Division of Facilities Consiruction Management

L

The following are industry abbreviations for plastic materials:

ABS: Acrylonitrile-butadiene-styrene plastic.
CPVC: Chilorinated polyvinyl chioride plastic.
NP: Nylon plastic.

PE: Polyethylene plastic.

PVC: Polyvinyl chloride plastic.

OGN =

G. The following are industry abbreviations for rubber maierials:

1. CR: Chlorosulfonated polyethylene synthetic rubber.
2. EPDM: Eihylene propylene diene terpolymer rubber.

1.4 SUBMITTALS

A. Product Data: For dieleciric fitlings, flexible connectors, mechanical sleeve seals, and
identification maierials and devices.

B. Shop Drawings: Detail fabrication and installation for metal supports and anchorage for
mechanical materials and equipment.

C. Coordination Drawings: For access pansl and door locations.

D. Coordination Drawings: Detail major elements, components, and systems of mechanical
equipment and materials in relationship with other systems, installations, and building
components. Show spacs requirements for installation and access. Indicaie if sequence and
coordination of installations are important io efficient flow of the Work. Include the following:

Planned piping layout, including valve and specialty locations and valve-stem movement.
Clearances for installing and maintaining insulation.

Clearances for servicing and maintaining equipment, accessories, and specialties,
including space for disassembly required for periodic maintenance.

Egquipment and accessory service connections and support details.

Exterior wall and foundation penetrations.

Fire-rated wall and floor penetrations.

Sizes and location of required concrete pads and bases.

Scheduling, sequencing, movement, and positioning of large equipment into building
during construction.

Floor plans, elevations, and details o indicate penetrations in floors, walls, and csilings
and their relationship to other penetrations and installations.

10. Reflected ceiling plans to coordinate and integrate installation of air outlets and inlets,
light fixtures, communication system components, sprinklers, and other ceiling-mounte
items.

W~

0N oo

©

E. Samples: Of color, lettering style, and other graphic representation required for each
identification material and device.

1.5 QUALITY ASSURANCE

A. Comply with ASME A13.1 jor lettering size, length of color field, colors, and viewing angles of
identification devices.

BASIC MECHANICAL MATERIALS AND METHODS 15050 -2
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1.7

B.

Equipment Selection: Egquipment of higher elecirical characteristics, physical dimensions,
capacities, and ratings may be furnished provided such proposed equipment is approved in
writing and connecting mechanical and electrical services, circuit breakers, conduit, motors,
bases, and equipment spaces are increased. Additional costs shall be approved in advance
by appropriate Contract Modification for these increases. If minimum energy ratings or
eficiencies of equipment are specified, equipment must meet design and commissioning
requirements.

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 prevent entrance of dirt, debris, and
moisture.

Protect stored pipes and tubes from moisture and dirt. Elevate above grade. Do not exceed
struciural capacity of floor, if stored inside.

Protect flanges, fittings, and piping specialties from moisture and dirt.

Store plastic pipes protecied from direct sunlight. Support o prevent sagging and bending.

SEQUENCING AND SCHEDULING

Coordinate mechanical eqguipment installation with other building componenis.

Arrange for pipe spaces, chases, slots, and openings in building siructure during progress of
consiruction fo allow for mechanical installations.

Coordinate installation of required supporting devices and set sieeves in poured-in-place
concrete and other structural components, as they are constructed.

Sequence, coordinate, and integrate installations of mechanical materials and equipment for
eFicient flow of the Work. Coordinate installation of large equipment requiring positioning
before closing in building. :

Coordinate connection of mechanical systems with exterior underground and overhead
uiilities and services. Comply with requirements of governing regulations, franchised service
companies, and controlling agencies.

Coordinate requirements for access panels and doors if mechanical items requiring access
are concealed behind finished surfaces. Access panels and doors are specified in Division 8
Section "Access Doors."

Coordinate installation of identifying devices after completing covering and painting, if devices
are applied to surfaces. Install identifying devices before installing acoustical ceilings and
similar concealment.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
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A. Available Manufacturers: Subject io compliance with requirements, manufaciurers offering
products that may be incorporated into the Work include the following:

1. Dieleciric Unions:

2. Capitol Manufacturing Co.

b. Central Plastics Co.

c. Eclipse, Inc.; Rockiord-Eclipse Div.

d. Epco Sales Inc.

e. Hart Indusiries International, Inc.

. Watls Indusiries, Inc.; Water Producis Div.
g. Zurn Industries, Inc.; Wilkins Div.

2. Dielectric Flanges:

Capitol Manufaciuring Co.

Central Plastics Co.

Epco Sales Inc.

Waits Industries, Inc.; Water Products Div.

Qoo

3. Dieleciric-Flange insulating Kits:

a. Calpico, Inc.
b. Ceniral Plastics Co.

S~

Dielectric Couplings:

a. Calpico, Inc.
b. Lochinvar Corp.

fJ}

Dielectric Nipples:

a. Grinnell Corp.; Grinnell Supply Sales Co.
b. Periection Corp.

c. Victaulic Co. of America.

Metal, Flexible Connectors:

o

ANAMET Indusirial, Inc.

Central Sprink, Inc.

Flexicrait Industries.

Flex-Weld, Inc.

Grinnell Corp.; Grinnell Supply Sales Co.
Hyspan Precision Producits, Inc.
McWane, Inc.; Tyler Pipe; Gustin-Bacon Div.
Mercer Rubber Co.

Metraflex Co.

Proco Products, Inc.

Uniflex, Inc.

a0 o

@

7. Rubber, Flexible Connectors:
a. General Rubber Corp.

b. Mercer Rubber Co.
c. Meiraflex Co.
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d. Proco Producis, Inc.
e. Red Valve Co., Inc.
. Uniflex, Inc.

Mechanical Sleeve Seals:

Calpico, Inc.

Metraflex Co.
Thunderline/Link-Seal.
Linkseal

poow

2.2 PIPE AND PIPE FITTINGS

A. Refer o individual Division 15 piping Sections for pipe and fitting materials and joining
methods.

B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.3 JOINING MATERIALS

A. Refer to individual Division 15 piping Sections for special joining materials not listed below.

B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping sysiem
contents.

1.

ASME B16.21, nonmetaliic, flat, asbestos-free, 1/8-inch maximum thicknass, unless
thickness or specific material is indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, casi-iron and steel flanges.

AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or
ring type, uniess otherwise indicated.

C. Flange Bolis and Nuis: ASME B18.2.1, carbon steel, unless otherwise indicated.

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, uniess otherwise indicated.

E. Solder Filler Metals: ASTM B 32.

1.

N

ok w

Alloy Sn85 or Alloy Sn94: Approximately 95 percent tin and 5 percent silver, with 0.10
percent lead content.

Alloy E: Approximately 95 percent tin and 5 percent copper, with 0.10 percent maximum
Jead content.

Alloy HA: Tin-antimony-silver-copper zinc, with 0.10 percent maximum lead content.
Alloy HB: Tin-antimony-silver-copper nickel, with 0.10 percent maximum lead content.
Alloy Sb5: 95 percent tin and 5 percent antimony, with 0.20 percent maximum lead
conient.

F. Brazing Filler Metals: AWS AS.8.

1.

BCuP Series: Copper-phosphorus alloys.
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2.4

2. BAg1: Silver alloy.

Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall
thickness and chemical analysis of sieel pipe being welded.

Solvent Cements: Manufacturer's standard solvent cements for the following:

ABS Piping: ASTM D 2235.

CPVC Piping: ASTM F 483,

PVC Piping: ASTM D 2564. Include primer according o ASTM F 658.
PVC io ABS Piping Transition: ASTM D 3138.

N -

Plastic Pipe Seals: ASTM F 477, elastomeric gasket.

Flanged, Ductile-lron Pipe Gasket, Bolts, and Nuis: AWWA C110, rubber gasket, carbon-
steel bolts and nuis.

Couplings: Iron-body sleeve assembly, fabricated io match OD of plain-end, pressure pipes.

1. Sleeve: ASTM A 126, Class B, gray iron.

2. Followers: ASTM A 47 malieable iron or ASTM A 536 ductile iron.
3. Gasketis: Rubber.

4. Bolis and Nuts: AWWA C111.

5. Finish: Enamel paint.

DIELECTRIC FITTINGS

A.

M

General: Assembly or filting with insulating material isolating joined dissimilar metals, to
prevent galvanic action and stop corrosion.

Description: Combination of copper alloy and ferrous; threaded, solder, plain, and weld-neck
end types and maiching piping sysiem materials.

Insulating Material: Suitable for system fiuid, pressure, and temperature.

Dielectric Unions: Factory-fabricated, union assembly, for 250-psig minimum working
pressure at 180 deg F.

Dielectric Flanges: Factiory-fabricated, companion-flange assembly, for 150- or 300-psig
minimum working pressure as required to suit system pressures.

Dielectric-Flange Insulation Kits: Field-assembled, companion-flange assembly, full-face or
ring type. Components include neoprene or phenolic gasket, phenolic or polyethylene bolt
sleeves, phenolic washers, and sieel backing washers.

1. Provide separate companion flanges and sieel bolts and nuts for 150- or 300-psig
minimum working pressure as required to suit system pressures.

Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.

Dieleciric Nipples: Eleciroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.
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2.5

2.6

FLEXIBLE CONNECTORS

A

General: Fabricated from materials suitable for system fluid and that will provide flexible pipe
connections. Include 125-psig minimum working-pressure rating, unless higher working
pressure is indicated, and ends according to the following:

1. 2-Inch NPS and Smaller: Threaded.
2. 2-1/2-Inch NPS and Larger: Flanged.
3. Option for 2-1/2-Inch NPS and Larger: Grooved for use with keyed couplings.

Bronze-Hose, Flexible Connectors: Corrugated, bronze, inner tubing covered with bronze
wire braid. Inciude copper-tube ends or bronze flanged ends, braze welded 1o hose.

Stainless-Steel-Hose/Stainless-Steel Pipe, Flexible Connectors: Corrugated, stainless-sieel,
inner tubing covered with stainless-stesl wire braid. include stainless-sies! nipples or
flanges, welded to hose.

Rubber, Fiexible Connectors: CR or EPDM elastomer rubber construciion, with multiple plies
of NP fabric, molded and cured in hydraulic presses. Include 125-psig minimum working-
pressure rating at 220 deg F. Units may be straight or elbow type, uniess otherwise
indicated. Limited fo non-potable water use.

MECHANICAL SLEEVE SEALS

A

Description: Modular design, with interiocking rubber links shaped io continuously fill annular
space between pipe and sleeve.

Under this section there shall be furnished and installed a complete Link-Seal® modular seal
assembly, manufactured by PS|-Thunderline/Link-Seal® located at 6525 Goforth Street,
Houston, TX 77021, as shown on drawings and specifications. For clarification, complete
assembly is defined as a combined:

Wall opening (i.e. steel sieeve, Thermoplastic (HDPE) sieeve, cored hole or formed hole).
The wall opening size and/or type shall be selecied according o recommendations found in
the most recent Link-Seal® modular seal catalog.

Sufficient quantity and type of Link-Seal® modular seals required io effectively provide a
hydrostatic and/or fire-rated seal.

Each individual link shall be conspicuously and permanently identified with the name of the
manufacturer and model number. Manufacturers other than the above-named company
wishing to quote equipment in this section shall submit detail drawings of their proposed
equipment and suitable evidence of a minimum of 25 years of experience and results o the
engineer to obtain written approval to quote at least ten (10) days prior to bid opening.

Link-Seal® Modular Seal Rubber Links

Shall be modular, mechanical type, consisting of inter-locking synthetic rubber links shaped
to continuously fill the annular space between the pipe and the wall opening. The elastomeric
element shall be sized and selected per manufacturer's recommendations and have the
following properties as designated by ASTM. Coloration shall be throughout elastomer for
positive field inspection. Each link shall have a permanent identification of the size and
manufacturer's name molded into it.
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For Standard Service Applications
-40 to +250°F (-40 to +121°C)
EPDM = ATSM D2000 M3 BA510
Color = Black

For Hydrocarbon Service Applications
-40 {0 +210°F (-40 o +99°C)

Nifrile = ASTM D2000 M1BF510
Color = Green

For High Temperaiure or Fire Seal Applications

-87 fo +400°F (-55 to +204°C)

Silicone = ASTM D2000 M1GES05

Color = Gray

Reference shall always be made to the latest published Link-Seal® modular seal selection
guide for the service iniended.

Link-Seal® Modular Seal Pressure Plaies

Link-Seal® modular seal pressure plaies shall be molded of glass reinforced Nylon Polymer
with the following properties:

Izod Impact - Notched = 2.05f-Ib/in. per ASTM D-256

Flexural Sirength @ Yield = 30,750 psi per ASTM D-790

Flexural Modulus = 1,124,000 psi per ASTM D-790

Elongation Break = 11.07% per ASTM D-638

Specific Gravity = 1.38 per ASTM D-792

Models LS200-275-300-315 shall incorporate the moest current Link-Seal® Modular Seal
design modifications and shall include an integrally molded compression assist boss on the
iop (boli eniry side) of the pressure plate, which permits increased compressive loading of
ihe rubber sealing element. Models 315-325-340-360-400-410-425-475-500-525-575-600
shall incorporate an integral recess known as a “Hex Nut Interfock” designed io
accommodate commercially available fasteners fo insure proper thread engagement for the
class and service of metal hardware. All pressure plates shall have a permanent identification
of the manufaciuraer's name molded inio it.

For fire and Hi-Temp service, pressure plates shall be sieel with 2-part Zinc Dichromate
Coating.

Link-Seal® Modular Seal Hardware
All fasteners shall be sized according io latest Link-Seal® modular seal technical data. Bolis,
flange hex nuis shall be:

316 Stainless Steel per ASTM F583-85, with a 85,000 psi average tensile strength.

2.7 PIPING SPECIALTIES
A. Sleeves: The following materials are for wall, floor, slab, and roof penetrations:

1. Sieel Sheet Metal: 0.0238-inch minimum thickness, galvanized, round tube closed with
welded longitudinal joint.

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

3. Castliron: Castor fabricated "wall pipe" equivalent io ductile-iron pressure pipe, with
plain ends and integral watersiop, unless otherwise indicated.
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B. Escuicheons: Manufaciured wall, ceiling, and floor plates; deep-patiern type if reguired io
conceal proiruding fittings and sleeves.
1. ID: Closely fit around pipe, tube, and insulation of insulated piping.
2. OD: Completely cover opening.
3. CeastBrass: One piece, with set screw.
a. Finish: Polished chrome-plate.
4. CastBrass: Split casting, with concealed hinge and set screw.
a. Finish: Polished chrome-plate.
5. Stamped Steel: One piece, with spring clips and chrome-plated finish.
6. Stamped Steel: Split plate, with concealed hinge, set screw, and chrome-plated finish.
7. Stamped Stesl: Split plate, with concealed hinge, spring clips, and chrome-plaied finish.
8. Cast-lron Floor Plate: One-piece casting.
2.8 GROUT
A. Nonshrink, Nonmetallic Grout: ASTM C 1107, Grade B.
Characteristics: Post-hardening, volume-adjusting, dry, hydraulic-cement grout, nonstaining,
noncorrosive, nongaseous, and recommended for interior and exterior applications.
Design Mix: 5000-psig, 28-day compressive sirength.
Packaging: Premixed and faciory packaged.
PART 3 - EXECUTION

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS

A

U O

m
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General: Install piping as described below, unless piping Sections specify otherwise.
individual Division 15 piping Sections specify unique piping instaliation reguirements.

General Locations and Arrangements: Drawing plans, schematics, and diagrams indicate
general location and arrangement of piping sysiems. Indicated locations and arrangements
were used to size pipe and calculate friction loss, expansion, pump sizing, and other design
considerations. Install piping as indicated, unless deviations to layout are approved on
Coordination Drawings.

Install piping at indicaied slope.

Install components with pressure rating equal to or greater than system operating pressure.

install piping in concealed interior and exterior locations, except in equipment rooms and
service areas.

Install piping free of sags and bends.

Install exposed interior and exterior piping at right angles or parallel to building walls.
Diagonal runs are prohibited, unless otherwise indicated.

~O
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H. Install piping fight {o slabs, beams, joists, columns, walls, and other building elements. Allow
suificient space above removable ceiiing panels to allow for ceiling panel removal.

I.Install piping io allow application of insulation plus 1-inch clearance around insulation.

J. Locate groups of pipes parallel io each oiher, spaced o permit valve servicing.

K. Install fitiings for changes in direction and branch connections.

L. Install couplings according io manufaciurer's written instructions.

M. Install pipe escuicheons for pipe pensirations of concreie and masonry walls, wall board
partitions, and suspended ceilings according io ihe following:

1.

KA

5.

Chrome-Plated Piping: Cast brass, one piece, with set screw, and polished chrome-
plated finish. Use split-casting escuicheons if required, for existing piping.

Uninsulated Piping Wall Escuicheons: Cast brass or stamped steel, with set screw.
Uninsulated Piping Floor Plates in Utility Areas: Cast-iron floor plates.

Insulated Piping: Cast brass or stamped stes!; with concealed hinge, spring clips, and
chrome-plated finish.

Piping in Utility Areas: Cast brass or stamped sieel, with set-screw or spring clips.

N. Sleeves are not required for core drilled holes.

O. Install sleeves jor pipes passing through concrete and masonry walls, gypsum-board
pariitions, and concrete floor and roof siabs.

1.

Cut sleeves to length for mounting flush with both surfaces.

a. Exceplion: Exiend sleeves installed in floors of mechanical equipment areas or other

wet areas 2 inches above finished fioor level. Extend cast-iron sieeve fiflings below
floor slab as required to secure clamping ring if ring is specified.

Build sleeves into new walls and slabs as work progresses.
Install sleeves large enough to provide 1/4-inch annular clear space between sleeve and
pipe or pipe insulation. Use the following sleeve materials:

a. Steel Pipe Sleeves: For pipes smaller than 6-inch NPS.

b. Steel, Sheet-Metal Sleeves: For pipes 8-inch NPS and larger, penetrating gypsum-
board partitions.

c. Stack Sleeve Fitlings: For pipes penetrating floors with membrane waterproofing.
Secure flashing between clamping flanges. Install section of casi-iron soil pipe io
extend sleeve o 2 inches above finished floor level. Refer to Division 7 Section
"Sheet Metal Flashing and Trim" for flashing.

1) Seal space ouiside of sleeve fitlings with nonshrink, nonmetallic grout.

Except for underground wall penetrations, seal annular space between sleeve and pipe
or pipe insulation, using elastomeric joint sealanis. Refer to Division 7 Section "Joint

n

Sealanis"” for maierials.
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U

5. Use Type S, Grade NS, Class 25, Use O, neutral-curing silicone sealant, unless
otherwise indicated.

Aboveground, Exterior-Wall, Pipe Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Size sleeve for 1-inch annular clear space between pipe and
slesve for installing mechanical sleeve seals.

1. Install steel pipe for slesves smaller than 6 inches in diameter.

2 Install casi-iron "wall pipes" for sleeves 6 inches in diameter and larger.

3 Assemble and install mechanical sleeve seals according {0 manufaciurer's writien
instructions. Tighten bolts that cause rubber sealing glemenis to expand and make
watertight seal.

Underground, Exterior-Wall, Pipe Penetrations: Install cast-iron "wall pipes” for sleeves.
Seal pipe penetrations using mechanical sieeve seals. Size sleeve for 1-inch annular clear
space between pipe and sleeve for installing mechanical sieeve seals.

1. Assemble and install mechanical sieeve seals according 10 manufacturer's writien
instructions. Tighten bolts that cause rubber sealing elements to expand and make
watertight seal.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, pariitions, ceilings, and floors
at pipe penetrations. Seal pipe peneirations with firestopping materials. Refer to Division 7
Section "Firestopping" for materials.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in
reguirements.

Piping Joint Construction: Join pipe and fitings as follows and as specifically required in
individual piping specification Sections:

-

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of sieel pips.

2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

3. Soldered Joints: Construct joints according to AWS's "Soldering Manual,” Chapter "The
Soldering of Pipe and Tube"; or CDA's "Copper Tube Handbook."

4. Brazed Joints: Construct joints according to AWS's "Brazing Handbook,” Chapter "Pipe
and Tube.”

5. Threaded Joinis: Thread pipe with tapered pipe threads according o ASME B1.20.1.

Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs

and restore full ID. Join pipe fittings and valves as follows:

a. Note internal length of threads in fittings or valve ends, and proximity of internal seat
or wall, to determine how far pipe should be threaded info joint.

b. Apply appropriate tape or thread compound to external pipe threads, unless dry seal
threading is specified.

c. Align threads at point of assembly.

d. Tighten joint with wrench. Apply wrench o valve end into which pipe is being
threaded.

e. 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.
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W.

B.

Welded Joints: Consiruct joints according to AWS D10.12, "Recommended Practices
and Procedures for Welding Low Carbon Steel Pipe," using qualified processes and
welding operators according to "Quality Assurance” Article.

Flanged Joints: Align flange surfaces parallel. Select appropriate gasket material, size,
type, and thickness for service application. Install gasket concentrically positioned.
Assembile joints by sequencing bolt tightening to make initial contact of flanges and
gaskets as flat and parallel as possible. Use suitable lubricants on bolt threads. Tighten
bolts gradually and uniformly using torque wrench.

Plastic Piping Solvent-Cement Joints: Ciean and dry joining surfaces by wiping with
clean cloth or paper towels. Join pipe and fittings according to the following:

a. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.

ABS Piping: ASTM D 2235 and ASTM D 2661.

CPVC Piping: ASTM D 2846 and ASTM F 493.

PVC Pressure Piping: ASTM D 2672.

PVC Nonpressure Piping: ASTM D 2855.

PVC o ABS Nonpressure Transition Fiitings: Procedure and solvent cement
according ioc ASTM D 3138.

moa0 o

Plastic Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean
cloth or paper towels. Join according io ASTM D 2857 procedures and manufaciurer's
writien insiructions.

a. Plain-End Pipe and Fittings: Use buit fusion.
b. Plain-End Pipe and Socket Fittings: Use socket fusion.

Piping Connections: Make connections according io the following, uniess otherwise
indicated:

1.

Install unions, in piping 2-inch NPS and smalier, adjacent {o each valve and &t final
connection o each pisce of equipment with 2-inch NPS or smaller threaded pipe
conneaction.

2. Install flanges, in piping 2-1/2-inch NPS and larger, adjacent io flanged valves and at final
connection to each piece of equipment with flanged pipe connection.

3. Wet Piping Systems: Install dielectric coupling and nipple fitlings {o conneci piping
materials of dissimilar metals.

Wall Opening

1.

Ceniury-Line® Sleeves - for openings to 24.81" diamster.

Where pipes must pass through walls and floors of new structures, unless otherwise
shown or specified, install molded non-metallic high density polyethylene Model CS
Century-Line® sleeves as manufactured by PSI-Thunderline/Link-Seal®. Model CS
sleeves shall have integrally formed hollow water stop sized having a minimum of four
inches larger than the outside diameter of ihe sleeve itself and allowing 1/2” movement
between wall forms {o resist pour forces. Each sleeve assembly shall have end caps
manufactured of the same material as the sleeve iiself and installed at each end of the
sleeve so as io prevent deformation during the initial concrete pour, and io facilitate
attaching the sleeve to the wall forms. End caps shall remain in place to protect the
opening from residual debris and rodent eniry prior to pipe insertion.
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3.2

3.3

3.4

Link-Seal® Modular Seal components and sysiems shall be domestically manufaciure
at a plant with a current 1S0O-9002 registration. Copy of 1IS0-9002 registrations shall be a
submittal item.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A

m

install equipment to provide maximum possible headroom, if mounting heights are not
indicated.

Install equipment according to approved submittal data. Portions of the Work are shown only
in diagrammatic form. Refer conflicts o Architect.

install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

Install mechanical equipment io facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference io
other installations. Exiend grease fitfings o accessible locations.

Install equipment giving right of way io piping instalied at required slope.

install flexible connactors on eguipment side of shutoff valves, horizontally and parallel to
equipment shafts if possible.

PAINTING AND FINISHING

A

Refer to Division 9 Section "Painting” for paint materials, surface preparation, and application
of paint.

Apply paint to exterior exposed piping, interior and exterior stands, supports and iframes
according to the following, unless otherwise indicated:

1. Interior, Ferrous Supports: Use semigloss, acrylic-enamel finish. Include finish coat over
enamel undercoat and primer.

2. Exterior, Ferrous Frames, stands and Piping: Use semigioss, acrylic-enamel finish.
Include two finish coats over rust-inhibitive metal primer.

3. Exterior, Ferrous Supports: Use semigloss, acrylic-enamel finish. Include two finish
coats over rust-inhibitive metal primer.

Do not paint piping specialties with factory-applied finish.

Damage and Touchup: Repair marred and damaged factory-painted finishes with materials
and procedures to match original faciory finish.

CONCRETE BASES

A

Construct concrete bases of dimensions indicated, but not less than 6 inches larger in both
directions than supported unit. Follow supported equipment manufacturer's setling templates
for anchor bolt and tie locations. Use 3000-psig, 28-day compressive-sirength concrete and
reinforcement as specified in Division 3 Section "Cast-in-Place Concrete.”
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3.5

3.7

3.8

3.9

ERECTION OF METAL SUPPORTS AND ANCHORAGE

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation io support and anchor mechanical maierials and equipment.

>

B. Field Welding: Comply with AWS D1.1, "Structural Welding Code—Sieel."

ERECTION OF WOOD SUPPORTS AND ANCHORAGE

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor
mechanical materials and equipment.

B. Select fasiener sizes that will not penetrate members if opposiie side will be exposed o view
or will receive finish materials. Tighten connections between members. Install fasteners
without splitting wood members.

C. Attach to subsirates as required to support applied loads.

DEMOLITION
A. Disconnect, demolish, and remove Work specified in Division 15 Sections.

B. If pipe, ductwork, insulation, or eguipment o remain is damaged or disturbed, remove
damaged portions and install new products of equal capacity and quality.

C. Accessible Work: Remove indicated exposed pipe and ductwork in its entirety.

D. Work Abandoned in Place: Cut and remove underground pipe a minimum of 2 inches
beyond face of adjacent construction. Cap and patch surface to match existing finish.

E. Removal: Remove indicaied equipment from Project site.

m

Temporary Disconnection: Remove, siore, clean, reinstall, reconnect, and make operational
equipment indicated for relocation.
CUTTING AND PATCHING

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary
for mechanical installations. Perform cutting by skilled mechanics of trades involved.

B. Repair cut surfaces o match adjacent surfaces.

GROUTING

A. Clean surfaces that will come inio contact with grout.
B. Provide forms as required for placement of grout.

C. Avoid air entrapment during placing of grout.

D. Place grout, completely filling equipment bases.
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T

E. Place grout on concrete bases {o provide smooth bearing surface for equipment.

F. Place grout around anchors.

G. Cure placed grout according o manufacturer's written instructions.

END OF SECTION 15050
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SECTION 15055 - OPERATIONS & MAINTENANCE MANUALS
PART 1- GENERAL

1.1 RELATED DOCUMENTS

A. All pertinent sections of Division 15 Mechanical General Requirements, are part of the work
of this Section. Division 1 is part of this and all other sections of these specifications.

1. Testing and Balancing is specified in section 15990.
2. Training and Insiructions io Owner’s Representative is specified in section 15010.
12 SCOPE OF WORK

A. Submission of Operating and Maintenance Manuals complete with Balancing reports.
(Coordinate with Division 1).

B. Coordination of work reguired for system commissioning.

1.3 SUBMITTALS
A. Submit product data in accordance with Division 1 and Section 15010. Submit the following:

B. Sample of O and M manual outline.
PART 2 - PRODUCTS

2.1 O & M MANUALS
A. The operating and mainienance manuals shall be as follows:
1. Binders shall be red buckram with easy-view metal for size 8-1/2 x 11-inch sheets, with
capacity expandable from 2 inches fo 3-1/2 inches as required for the project.
Construction shall be rivet-through with library corners. No. 12 backbone and lining shall
be the same material as the cover. The front cover and backbone shall be foil-stamped
in white as follows: (coordinate with Section 1730)
OPERATING AND MAINTENANCE
MANUAL
FORTHE

STARVATION RESEVOIR
RESTROOM & SHOWER FACILITY

2007

VOLUME No. ()
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VAN BOERUM & FRANK ASSOCIATES, INC.
MECHANICAL ENGINEER

SCOTT PRIOR
ARCHITECTS

Binders shall be a manufaciured by Hiller Bookbinding.

PART 3- EXECUTION

3.1

OPERATING AND MAINTENANCE MANUALS:

A

Work under this section shall be performed in concert with the coniracior performing ihe
system testing and balancing. Six (6) copies of the manuals shall be furnished io the
Architect for distribution 1o the owner.

The "Start-Up and Operation” section is one of the most important in the manual. Information
in this section shall be complete and accurately written and shall be verified with the actual
equipment on the job, such as swiiches, starters, relays, auiomatic conirols, eic. A siep-by-
step start-up procedure shall be described.

The manuals shall include Air-balancing reports, water-balancing reporis, sysiem
commissioning procedures, start-up tests and reports, equipment and sysiem periormance
test reporis, warranties, and certificates of training given io the owner's representatives.

An index sheet typad on AICO Gold-Line indexes shall be provided in the front of the binder.
The manual shall be include the following:

SYSTEM DESCRIPTIONS

START-UP PROCEDURE AND OPERATION OF SYSTEM
MAINTENANCE AND LUBRICATION TABLE
OPERATION AND MAINTENANCE BULLETINS

AUTOMATIC TEMPERATURE CONTROL DESCRIPTION OF OPERATION, INTERLOCK
AND CONTROL DIAGRAMS, AND CONTROL PANELS.

AIR AND WATER SYSTEM BALANCING REPORTS
EQUIPMENT WARRANTIES AND TRAINING CERTIFICATES
SYSTEM COMMISSIONING REPORTS

EQUIPMENT START-UP CERTIFICATES

END OF SECTION 15055
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SECTION 15075 - MECHANICAL IDENTIFICATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

A. Drawings and general provisions of the Coniract, including General and Supplementary
Conditions and Division 1 Specification Sactions, apply to this Section.

SUMMARY

A. This Section includes mechanical identification materials and devices.

SUBMITTALS

A. Product Data: For identification materials and devices.

8. Samples: Of color, lettering style, and graphic representation required for sach identification
material and device.

QUALITY ASSURANCE

A. Comply with ASME A13.1, "Scheme for the identification of Piping Systems" for lettering size,
length of color field, colors, and viewing angles of identification devices.

EQUENCING AND SCHEDULING

A. Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

B. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1

IDENTIFYING DEVICES AND LABELS

A. General: Products specified are for applications referenced in other Division 15 Sections. If
more than single type is specified for listed applications, selection is installer's option.

B. Equipment Nameplates: Metal permanently fastened to equipment with data engraved or
stamped.

1. Data: Manufaciurer, product name, model number, serial number, capacity, operaiing
and power characteristics, labels of tested compliances, and essential data.
2. Location: Accessible and visible.

MECHANICAL IDENTIFICATION  15075-1



Starvation Reservoir State Park, Duchesne, Utah
New Restroom and Shower Facility

Division of Facilities Consiruction Management

C. Stencils: Standard stencils, prepared with lstter sizes conforming o recommendations of
ASME A13.1. Minimum letier height is 1-1/4 inches for ducts, and 3/4 inch for access door
signs and similar operational instructions.

1. Stencil Paini: Exterior, oil-based, alkyd gloss black enamel, unless otherwise indicaied.
Paint may be in pressurized spray-can form.

2. ldentification Paint: Exierior, oil-based, alkyd ename! in colors according to ASME A13.1,
uniess otherwise indicated.

D. Snap-On Plastic Pipe Markers: Manufaciurer's standard preprinted, semirigid, snap-on type.
Include color-coding according io ASME A13.1, uniess otherwise indicated.

E. Pipes with OD, Including Insulation, Less Than 6 Inches: Full-band pipe markers, extending
360 degrees around pipe at each location.

F. Pipes with OD, including Insulation, 6 Inches and Larger: Either full-band or sirip-type pipe
markers, at least 3 times letter height and of length required for label.

G. Lettering: Manufacturer's standard preprinted captions as selecied by Engineer.

H. Letiering: Use piping system ierms indicaied and abbreviate only as necessary for each
application length.

1. Arrows: Either integrally with piping system service letiering, to accommodaie boih
directions, or as separate unit, on each pipe marker to indicate direction of flow.

I. Plastic Duct Markers: Manufaciurer's standard laminated plastic, in the following color codes:

Green: Cold-air supply.

Yeliow: Hot-air supply.

Blue: Exhaust, ouiside, return, and mixed air.

Hazardous Maierial Exhausis: Use colors and designs recommended by ASME A13.1.
Terminology: Include direction of airflow; duct service such as supply, return, and
exhaust; duct origin, duct destination, and design flow.

gk wN -

J. Plastic Tape: Manufacturer's standard color-coded, pressure-sensitive, seli-adhesive, vinyl
tape, at least 3 mils thick.

1. Width: 1-1/2 inches on pipes with OD, including insulation, less than 6 inches; 2-1/2
inches for larger pipes.
2. Color: Comply with ASME A13.1, unless otherwise indicated.

K. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and
1/2-inch sequenced numbers. Include 5/32-inch hole for fasiener.

1. Material: 0.032-inch- thick, polished brass..
2. Size: 1-1/2-inches diameter, unless otherwise required.
3. Indicate valve service and normal position on valve. Example Cold water, N.O.

L. Valve Tag Fasieners: Brass, wire-link or beaded chain; or brass S-hooks.

M. Valve Tag Fasteners: Brass, wire-link chain; beaded chain; or S-hooks.
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Access Panel Markers: 1/16-inch- thick, engraved plastic-laminate markers, with abbreviated
terms and numbers corresponding to concealed valve. Provide 1/8-inch center hole for
attachment.

Plastic Equipment Markers: Manufacturer's standard laminated plastic, in the following color
codes:

Green: Cooling equipment and components.

Yellow: Heating eguipment and components.

Brown: Energy reclamation equipment and componenis.

Blue: Equipment and components that do not meet criteria above.

Hazardous Equipment: Use colors and designs recommended by ASME A13.1.
Terminology: Maich schedules as closely as possible. Include the following:

SEUR RS

Name and plan number.

Equipment service.

Design capacity.

Other design parameters such as pressure drop, entering and leaving conditions,
and speed.

nououw

7. Size: 2-1/2 by 4 inches for conirol devices, dampers, and valves; 4-1/2 by 6 inches for
equipment.

Lettering and Graphics: Coordinate names, abbreviations, and other designations used in
mechanical identification with corresponding designations indicated. Use numbers, letiers,
and terms indicated for proper identification, operation, and mainienance of mechanical
systems and equipment.

1. Multiple Systems: Identify individual sysiem number and service i muliiple sysiems of
same name are indicated.

PART 3 - EXECUTION

LABELING AND IDENTIFYING PIPING SYSTEMS

install pipe markers on each system. include arrows showing normal direction of flow.

Marker Type: Stenciled markers with painted, color-coded bands complying with ASME
A13.1.

Marker Type: Plastic markers, with application systems. Install on pipe insulation segment
where required for hot, noninsulated pipes.

Fasten markers on pipes and insulated pipes by one of foliowing methods:

Snap-on application of pretensioned, semirigid plastic pipe marker.

Adhesive lap joint in pipe marker overiap.

Laminated or bonded application of pipe marker to pipe or insulation.

Taped to pipe or insulation with color-coded plastic adhesive tape, not iess than 3/4 inch
wide, lapped a minimum of 1-1/2 inches at both ends of pipe marker, and covering full
circumference of pipe.

Taped to pipe or insulation with color-coded plastic adhesive iape, not less than 1-1/2

Rl

i
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inches wide, lapped a minimum of 3 inches at both ends of pipe marker, and covering full
circumference of pipe.

Locatie pipe markers and color bands where piping is exposed in finished spaces; machine
rooms; accessible mainienance spaces such as shafts, tunnels, and plenums; and exterior
nonconcealed iocations according to the following:

1. Near each valve and conirol device.

Near each branch connection, excluding short takeofis for fixtures and terminal units.
Mark each pipe at branch, where flow pattern is not obvious.

Near penetrations through walls, floors, ceilings, or nonaccessible enclosures.

At access doors, manholes, and similar access points that permit view of concsaled
piping.

Near major equipment ifems and other poinis of origination and termination.

Spaced at a maximum of 50-foot intervals along each run. Reduce intervals o 25 feet in
areas of congesied piping and eguipment.

On piping above removable acoustical ceilings, except omit intermediaiely spaced
markers.

Ao

o o1

N

3.2 VALVE TAGS

A

B.

install on valves and conirol devices in piping sysitems, except check valves, valves within
taciory-fabricated equipment units, plumbing fixiure supply stops, shutoff valves, faucets,
convenience and lawn-watering hose connections, and HVAC terminal devices and similar
roughing-in connections of end-use fixiures and uniis. Indicate service and normal pesition of
all tagged valve and conirol devices. List tagged valves in valve scheduie.

Tag Material: Brass.

3.3 EQUIPMENT SIGNS AND MARKERS

A

Install engraved plastic-laminate signs or equipment marksrs on or near sach major item of
mechanical equipment. Include signs for the following general categories of equipment:

1. Main conftrol and operating valves, including safety devices and hazardous units such as
gas outlets.

2. Fire depariment hose valves and hose stations.

3. Meiers, gages, thermometers, and similar uniis.

4. Fuel-burning units, including boilers, furnaces, heaters, stills, and absorption units.

5. Pumps, compressors, chillers, condensers, and similar motor-driven units.

6. Heat exchangers, coils, evaporators, cooling towers, heat recovery units, and similar
eguipment.

7. Fans, blowers, primary balancing dampers, and mixing boxes.

8. Packaged HVAC central-station and zone-type uniis.

9. Tanks and pressure vesssls.

10. Strainers, filters, humidifiers, water-treatment sysiems, and similar equipment.

Optional Sign Types: Stenciled signs may be provided instead of engraved plestic, at
Installer's option, where lettering larger than 1-inch high is needed for proper identification
because of distance from normal location of required identification.

1. Lettering Size: Minimum 1/4 inch for name of units if viewing distance is less than 24
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inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger letiering
for greater viewing distances. Include secondary lettering two-thirds to three-fourths the
size of principal lettering.

2. Terms on Signs: Distinguish between multiple units, indicate operational requirements,
indicate safety and emergency precautions, warn of hazards and improper operations,
and identify units.

C. Duct Systems: ldentify air supply, return, exhaust, intake, and relief ducts with duct markers;
or provide stenciled signs and arrows showing service and direction of flow.

i Location: Locate signs near points where ducts enter inio concealed spaces and at
maximum intervals of 50 fest in each space where ducts are exposed or concsaled by
removable ceiling sysiem.

3.4 ADJUSTING AND CLEANING

A. Relocate mechanical identification materials and devices that have become visually blocked
by work of this or other Divisions.

B. Clean faces of identification devices and glass frames of valve charts.

END OF SECTION 15075
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SECTION 15083 - PIPE INSULATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

A. Drawings and general provisions of the Coniract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply io this Section.

SUMMARY

A This Section includes preformed, rigid and flexible pipe insulation; insulating cements; field-
applied jackets; accessories and attachments; and sealing compounds.

B. Related Sections include the foliowing:
4. Division 7 Section "Firestopping" for firestopping materials and requirements for
penetrations through fire and smoke barriers.
SUBMITTALS

A, Product Data: ldentify thermal conductivity, thickness, and jackets (both factory and field
applied, if any), for each type of product indicated.

B. Shop Drawings: Show fabrication and installation details for the following:

1. Application of proteciive shields, saddles, and inserts at pipe hangers for each fype of
insulation and hanger.

o Aiachment and covering of heat trace inside insulation.

3. Insulation application at pipe expansion joints for each type of insulation.

4. Insulation application at elbows, fiflings, flanges, valves, and specialties for sach type of
insulation.

5. Removable insulation at piping specialties and eguipment conneciions.

8. Application of field-applied jackets.

C. Material Test Reports: From a gualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test resulis for compliance of insulation
materials, sealers, attachments, cements, and jackets with requiremenis indicated. Include
dates of tests.

D. Installer Certificates: Signed by the Contracior certifying that installers comply with
requiresments.

QUALITY ASSURANCE

A Installer Qualifications: Skilled mechanics who have successfully completed an

apprenticeship program or another craft training program certified by the U.S. Department of
Labor, Bureau of Apprenticeship and Training.
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B. Fire-Test-Response Characierisiics: As determined by iesting materials identical to those
specified in this Section according to ASTM E 84, by a festing and inspecting agency
acceptable to authorities having jurisdiction. Factory label insulation and jacket materials and
sealer and cement matierial containers with appropriate markings of applicable testing and
inspecting agency.

1. Insulation installed Indoors: Flame-spread rating of 25 or less, and smoke-developed
rating of 50 or less.
2. Insulation Installed Outdoors: Flame-spread rating of 75 or less, and smoke-developed
rating of 150 or less.
1.5 DELIVERY, STORAGE, AND HANDLING
A. Packaging: Ship insulation materials in containers marked by manufaciurer with appropriate
ASTM speciiication designation, type and grade, and maximum use iemperzaiure.

1.6 COORDINATION

A. Coordinate size and location of supports, hangers, and insulation shields speciiied in Division
15 Section "Hangers and Supports.”

B. Coordinate clearance requirements with piping Insialler for insulation application.

1.7 SCHEDULING
A. Schedule insulation application afier tesiing piping sysiems and, where required, after

installing and testing heai-irace tape. Insulation application may begin on segmenis of piping
that have satisfaciory iest resulis.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
producis that may be incorporated into the Work include, but are not limited {o, the following:

B. Manufaciurers: Subject o compliance with requirements, provide products by one of the
following:

1. Mineral-Fiber Insulation:

CeriainTeed Manson.

Knauf FiberGlass GmbH.
Owens-Corning Fiberglas Corp.
Schuller International, Inc.

opow

2. Flexible Elastomeric Thermal Insulation:

a. Armsirong World Indusiries, inc.
b. Rubaiex Corp.
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2.2 INSULATION MATERIALS

A. Mineral-Fiber Insulation: Glass fibers bonded with a thermosetiing resin complying with the
following:

1. Preformed Pipe Insulation: Comply with ASTM C 547, Type 1, with factory-applied, all-
purpose, vapor-retarder jackst.

2. Blanket Insulation: Comply with ASTM C 553, Type Il, without facing.

3. Fire-Resistant Adhesive: Comply with MIL-A-3316C in the following classes and grades:

a. Class 1, Grade A for bonding glass cloth and tape to unfaced glass-fiber insulation,
for sealing edges of glass-fiber insulation, and for bonding lagging cloth io unfaced
glass-fiber insulation.

b. Class 2, Grade A for bonding glass-fiber insulation {o metal suriaces.

Vapor-Retarder Mastics: Fire- and waier-resistant, vapor-retarder mastic for indoor
applications. Comply with MIL-C-19565C, Type 1.

Mineral-Fiber Insulating Cements: Comply with ASTM C 185.

Expanded or Exioliated Vermiculite Insulating Cements: Comply with ASTM C 196.
Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C
449/C 449M.

RN

Noo

B. Prefabricated Thermal Insulating Fitting Covers: Comply with ASTM C 450 for dimensions
used in preforming insulation io cover valves, elbows, iees, and flanges.

2.3 FIELD-APPLIED JACKETS

A. General: ASTM C 921, Type 1, uniess otherwise indicated.

2.4 VAPOR RETARDERS

A Mastics: Materials recommended by insulation material manufacturer that are compatible
with insulation materials, jackets, and substrates.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine subsirates and conditions for compliance with requirements for installation and
other conditions affecting performance of insulation application.

B. Proceed with installation only after unsatisfactory conditions have been correcied.

3.2 PREPARATION

A. Surface Preparation: Clean and dry pipe and fitting suriaces. Remove materials that will
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adversely affect insulation application.

3.3 GENERAL APPLICATION REQUIREMENTS

A. Apply insulation materials, accessories, and finishes according io the manufaciurer's written
instructions; with smooth, straight, and even surfaces; free of voids throughout ihe length of
piping, including fitlings, valves, and specialties.

B. Refer io schedules at the end of this Section for materials, forms, jackets, and thicknesses
reguired jor each piping system.

C. Use accessories compatible with insulation materials and suitable for the service. Use
accessories that do not corrode, sofien, or otherwise attack insulation or jacket in sither wat
or dry staie.

D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs.
E. Apply multiple layers of insulation with longitudinal and end ssams staggered.
F. Do not weld brackets, clips, or other aitachment devices io piping, fittings, and specialties.

G. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor
retarder.

H. Keep insulation materials dry during application and finishing.

I.  Apply insulation with tight longitudinal seams and end joinis. Bond seams and joinis with
adhesive recommended by ihe insulation material manufacturer.

J. Apply insulation with the least number of joints praciical.
K. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-

retarder integrity, unless otherwise indicated. Refer io special instructions for applying
insulation over fitlings, valves, and specialties.

~

Hangers and Anchors: Where vapor retarder is indicated, seal penetrations in insulation at
hangers, supports, anchors, and other projections with vapor-retarder mastic.

1. Apply insulation continuously through hangers and around anchor attachments.

2. Forinsulation application where vapor retarders are indicated, exiend insulation on
anchor legs at least 12 inches from point of attachment to pipe and taper insulation ends.
Seal tapered ends with a compound recommended by the insulation material
manufacturer to maintain vapor retarder.

3. Insiall insert materials and apply insulation to tighily join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by the insulation
material manufacturer.

4. Cover inserts with jacket material maiching adjacent pipe insulation. Install shields over
jacket, arranged to protect the jacket from tear or punciure by the hanger, support, and
shield.

M. Insulation Terminations: For insulation application where vapor reiarders are indicated, taper

insulation ends. Seal tapered ends with a compound recommended by the insulation
material manufacturer to maintain vapor retarder.
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N. Apply adhesives and mastics at the manufacturer's recommended coverage raie.

O. Apply insulation with integral jackets as follows:

3

Pull jacket tight and smooth.

Circumferential Joints: Cover with 3-inch- wide strips, of same material as insulation
jacket. Secure strips with adhesive and outward clinching staples along both edges of
sirip and spaced 4 inches o.c.

Longitudinal Seams: Overlap jacket seams at least 1-1/2 inches. Apply insulation with
longitudinal seams at bottom of pipe. Clean and dry surface fo receive seli-sealing lap.
Staple laps with outward clinching staples along edge at 4 inches o.c.

2. Exception: Do not staple longitudinal laps on insulation having a vapor retarder.

Vapor-Retarder Mastics: Where vapor retarders are indicaied, apply mastic on seams
and joints and at ends adjacent io flanges, unions, valves, and fittings.

At peneirations in jackeis for thermomeiers and pressure gages, fill and seal voids with
vapor-retarder mastic.

P. Roof Penetrations: Apply insulation for interior applications 1o a point even with top of roof

flashing.

1. Seal penetrations with vapor-retarder mastic.

2. Apply insulation for exterior applications tightly joined to interior insulation ends.

3. Extend metal jacket of exterior insulation outside roof flashing at least 2 inches below iop

4

of roof flashing.
Seal metal jacket to roof flashing with vapor-retarder mastic.

Q. Extsrior Wall Penetrations: For penetrations of below-grade exterior walls, terminate
insulation flush with mechanical sleeve seal. Seal terminations with vapor-retarder mastic.

R. Interior Fire-Rated Wall and Partition Penetrations: Apply insulation continuously through
penetrations of fire-rated walls and partitions.

1.

Firestopping and fire-resistive joint sealers are specified in Division 7 Section
"Firestopping.”

S. Floor Penetrations: Apply insulation continuously through floor assembly.

1.

For insulation with vapor retarders, seal insulation with vapor-retarder mastic where floor
supports penetrate vapor retarder.

3.4 MINERAL-FIBER INSULATION APPLICATION

A. Apply insulztion to straight pipes and fubes as follows:

1.

2.

Secure each layer of preformed pipe insulation o pipe with wire, tape, or bands without
deforming insulation materials.

Where vapor retarders are indicated, seal jongitudinal seams and end joints with vapor-
retarder mastic. Apply vapor retarder to ends of insulation at intervals of 15 to 20 feetio
form a vapor retarder between pipe insulation segments.

For insulation with factory-applied jackets, secure laps with outward clinched staples at 6
inches o.c.
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4,

For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal
tabs but secure tabs with additional adhesive as recommended by the insulation material
manufacturer and seal with vapor-retarder mastic.

B. Apply insulation to flanges as follows:

Apply preformed pipe insulation o outer diameter of pipe flange.

Make width of insulation segment the same as overall widih of the flange and bolis, plus
twice the thickness of the pipe insulation.

Fill voids between inner circumference of flangs insulation and outer circumference of
adjacent siraight pipe segments with mineral-fiber blanket insulation.

Apply canvas jacket material with manufaciurer's recommended adhesive, overlapping
seams at least 1 inch, and seal joints with vapor-retarder mastic.

C. Apply insulation o fitlings and elbows as follows:

1.

2.

D. A

'U1

Apply premolded insulation sections of the same material as straight segments of pipe
insulation when available. Secure according to manufacturer's written instructions.

When premolded insulation elbows and fitlings are not available, apply mitered sections
of pipe insulation, or glass-fiber blanket insulation, to a thickness equal io adjoining pipe
insulation. Secure insulation materials with wire, tape, or bands.

Cover fitlings with standard PVC fitting covers.

Cover fittings with heavy PVC iiiting covers. Overlap PVC covers on pipe insulation
jackeis at least 1 inch at each end. Secure fitting covers with manufacturer's attachments
and accessories. Seal seams with tape and vapor-retarder mastic.

pply insulation o valves and specialiies as follows:

Apply premolded insulation sections of the same material as siraight segments of pipe
insulation when available. Secure according to manufacturer's written instructions.
When premolded insulation sections are not available, apply gless-{iber blanket insulation
to valve body. Arrange insulation to permit access to packing and to allow valve
operation without disturbing insulation. For check valves, arrange insulation for access o
stainer basket without disturbing insulation.

Apply insulation io flanges as specified for flange insulation application.

Use preformed standard PVC fitting covers for valve sizes where available. Secure fitling
covers with manufacturer's attachments and accessories. Seal seams with tape and
vapor-retarder mastic.

Use preformed heavy PVC fiiting covers for valve sizes where available. Secure fitling
covers with manufaciurer's attachments and accessories. Seal seams with tape and
vapor-retarder mastic.

For larger sizes where PVC fitting covers are not available, seal insulation with canvas
jacket and sealing compound recommended by the insulation material manufacturer.

3.5 FLEXIBLE ELASTOMERIC THERMAL INSULATION APPLICATION

A. Apply insulation to siraight pipes and tubes as follows:

1.
2.

Follow manufacturer's written insiructions for applying insulation.
Seal longitudinal seams and end joints with manufacturer's recommended adhesive.
Cement te avoid openings in insulation that will allow passage of air to ihe pipe surface.

B. Apply insulation io flanges as follows:
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KA

Apply pipe insulation to outer diameter of pipe flange.

Make width of insulation segment the same as overall width of the flange and bolis, plus
twice the thickness of the pipe insulation.

Fill voids between inner circumference of flange insulation and outer circumnference of
adjacent straight pipe segments with cut sections of sheet insulation of the same
thickness as pipe insulation.

Secure insulation o flanges and seal seams with manufaciurer's recommended
adhesive. Cement to avoid openings in insulation that will allow passage of air o the
pipe suriace.

C. Apply insulation to fitings and elbows as follows:

P

.
2.

Apply metered sections of pipe insulation.
Secure insulation materials and seal seams with manufacturer's recommended adhesive.
Cement to avoid openings in insulation that will allow passage of air o the pipe surface.

D. Apply insulation io valves and specialties as follows:

1.

2.

W

Apply preformed valve covers manuiactured of the same material as pipe insulation and
attached according io the manufacturer's written instructions.

Apply cut segments of pipe and shest insulation ip valve body. Arrange insulation io
permit access o packing and to allow valve operation without disturbing insulation. For
check valvas, fabricate removable sections of insulation arranged to allow access 0
stainer basksat.

Apply insulation {o flanges as specified for flange insulation application.

Secure insulation o valves and specialties and seal seams with manufacturer's
recommended adhesive. Cement o avoid openings in insulation that will allow passage
of air io the pipe suriace.

3.6 FIELD-APPLIED JACKET APPLICATION

A. Apply PVC jacket where indicated, with 1-inch overlap at longitudinal seams and end joints.
Seal with manufacturer's recommended adhesive. Color for each piping system shall be
selected by the Architect.

B. PVC jacketing shall be installed on all piping in the tunnels which has insulation. See Section
3.10 for Application of PVC or Aluminum jacketing.

3.7 FINISHES

A. Fle

ible Elastomeric Thermal Insulation: Afier adhesive has fully cured, apply two coats of

the insulation manufacturer's recommended protective coating.

8. Color: Final color as selected by Architect. Vary first and second coats o allow visual
inspection of the completed Work.

3.8 PIPING SYSTEM APPLICATIONS

A. Insulation materials and thicknesses are specified in schedules at the end of this Seciion.

B. ltems Not Insulated: Unless otherwise indicated, do not apply insulation to the Tollowing
systems, materials, and equipment:
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Flexible connectors.

Vibration-control devices.

Below-grade piping, unless otherwise indicated.

Chrome-plated pipes and fittings, unless potential for personnal injury.

Non-Chilled water air chambers, unions, strainers, check valves, plug valves, and flow
regulators.

Ok wWN =

3.8 INSULATION APPLICATION SCHEDULE, GENERAL

A. Refer o insulation application schedules for required insulation materials, vapor retarders,
and field-applied jackets.

B. Application schedules identify piping system and indicate pipe size ranges and material,
thickness, and jacket requirements.

3.10 INTERIOR INSULATION APPLICATION SCHEDULE
A. Service: Domestic hot and recirculated hot water.

Operating Temperature: 60 to 140 deg F.

Insulation Material: Mineral fiber with reinforced all service Jacket.
Insulation Thickness: see table A

Field-Applied Jacket: PVC (Mechanical Rooms and where exposed)
Vapor Retarder Reaquired: Yes.

Finish: None.

DO wN

B. Service: Domesiic, cold water sysiems.

Operating Temperature: 35 to 60 deg F.

Insulation Material: Mineral Fiber will reinforced all service jacket.

Insulation Thickness: 1.inch for lines 1" and smalier, 1inch for lines 1 1/4" and larger.
Field-Applied Jacket: PVC (Mechanical Rooms and where exposed)

Vapor Retarder Reguired: Yes.

Finish: None.

OB w N

C. Service: Exposed sanitary drains and domestic water supplies and stops for fixiures for the
disabled.

Operating Temperature: 35 io 120 deg F..

Insulation Material: Flexible elastomeric.

Insulation Thickness: 1 inch.

Field-Applied Jacket: PVC P-irap and supply covers.
Vapor Retarder Required: No.

Finish: None.

DA wN =

END OF SECTION 15083
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SECTION 15100 - VALVES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplemeniary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY
A. This Section includes general duty valves common fo several rmechanical piping sysiems.
3. Related Sections: The following Sections contain requirements that relate to this Section:
1. Special purpose valves are specified in Division 15 piping system Secfions.
2. Valve tags and charts are specified in Division 15 Section "Mechanical Identification.”
SUBMITTALS

A. General: Submit each item in this Article according 1o the Conditions of the Coniract and
Division 1 Specification Sections.

B. Product Data for each valve type. Include body material, valve design, pressure and temperaiure
classification, end connection details, seating maierials, irim material and arrangement,
dimensions and required clearances, and installation instructions. include list indicating vaive and
its application.

C. Maintenance data for valves io include in the operation and maintenance manual specified in
Division 1. Include dstailed manufacturer's instructions on adjusting, servicing, disassembling,
and repairing.

QUALITY ASSURANCE

A. Single-Source Responsibility: Comply with the requirements specified in Division 1 Section
"Materials and Equipment,” under "Source Limitations” Paragraph.

B. ASME Compliance: Comply with ASME B31.9 for building services piping and ASME B31.1 for
power piping.

C. MSS Compliance: Comply with the various MSS Standard Practice documents referenced.

DELIVERY, STORAGE, AND HANDLING
A. Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
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Set globe and gate valves closed to prevent rattling.

Set ball and plug valves open to minimize exposure of functional suriaces.
Set butierily valves closed or slighily open.

Block check valves in sither closed or open position.

O U1

Use the following precautions during storage:

1. Mainiain valve end protection.
2. Store indoors and mainiain valve iemperature higher than ambient dew-point iemperature. If
ouidoor storage is necessary, siore valves off the ground in wateriight enclosures.

Use a sling to handle large valves. Rig io avoid damage io exposed paris. Do not use
handwheels and siems eas lifting or rigging poinis.

PART 2 - PRODUCTS

2.1

2.2

2.3

MANUFACTURERS

A

Manufacturers: Subject io compliance with requirements, provide producis by one of ihe
following:

Center Line

Conbraco Indusiries, Inc., Apolio Division
Cla-Val Company

Grinnell Corporation

Hammond Valve Corporation
Keysione Valve USA, Inc.
Metrailex Company

Milwaukee Valve Company, Inc.
NIBCO, Inc.

10. Stockham Valves & Fittings, inc.
11. Val-Matic Valve & Mig. Corporation
12. Victaulic Company of America

13. Bray

©ENDIEWN

BASIC, COMMON FEATURES

A

Design: Rising stem or rising outside screw and yoke stems, except as speciiied below.

1. Nonrising stem valves may be used only where headroom prevents full exiension of rising
stems.

Pressure and Temperature Ratings: As indicated in the "Application Schedule" of Part 3 of this
Section and as required to suit system pressures and iemperatures.

Sizes: Same size as upsiream pipe, unless otherwise indicaied.

GATE VALVES

A. No gate valves will be used on this project.

VALVES
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2.4

BALL VALVES

A.

Ball Valves, 2 Inches and Smaller: MSS SP-110, 600-psi CWP, ASTM B 584 B 61 or B 62
bronze body (containing no more than 15% zinc), 2-piece construction; chrome-plated, full port,
brass ball; blowout proof; silicon- bronze or silicon-brass stem; teflon seats and seals; threaded
or soldered end conneciions, valves for HVAC, siteam and condensate service must have
threaded end connections:

Operator: Vinyl-covered steel lever handle for sizes 2-1/2" and smaller.

Operator: Lever operators with lock for sizes 3" and larger.

Valves shall be equipped with 2 extended handles of non-thermal conductive material.
Also provide a protective sleeve that allows operation of the valve without breaking the
vapor seal or disturbing the insulation. Supply with memory stops, which are Tully
adjustable after insulation is applied.

Memory Stop: For operator handles.

wmn =
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PART 3 - EXECUTION

3.1

3.2

EXAMINATION

A

Examine piping system for compliance with requirements for installation iolerances and other
conditions affecting performance of valves. Do not proceed with installation until unsatisfactory
conditions have been correcied.

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

C. Operate valves from fully open to fully closed positions. Examine guides and seats made
accessible by such operation.

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

E. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Check gasket material for proper size, material composition suitable
for service, and freedom from defects and damage.

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

INSTALLATION

A Install valves as indicated, according to manufacturer's writien instructions.

B. Piping installation requirements are specified in other Division 15 Seciions. Drawings indicate ithe
general arrangement of piping, fittings, and specialiies.

C. Install valves with unions or flanges at each piece of equipment arranged to allow servicing,

maintenance, and equipment removal without system shutdown.
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D.

Im

m

Locate valves for easy access and provide separate support where necessary.
install valves in horizontal piping with stem at or above the center of the pipe.

Install valves in a position o allow full siem movement.

3.3 SOLDERED CONNECTIONS

U 0

m

n

Cut tube sguare and o exaci lengihs.

Clean end of tube io depth of valve socket with steel wool, sand cloth, or a steel wire brush io 2
bright finish. Clean valve socket.

Apply proper soldering flux in an even coat o inside of valve socket and outside of tubse.
Open gate and globe valves io fully open position.
Remove the cap and disc holder of swing check valves having composition discs.

insert tube into valve socket, making sure the end rests against the shouider inside valve. Rotaie
iube or valve slightly io ensure even distribution of the flux.

Apply heat evenly to ouiside of valve around joint until solder melis on contact. Feed solder until
it completely fills the joint around tube. Avoid hot spots or overheating valve. Once the solder
starts cooling, remove excess amounts around ihe joint with a cloth or brush.

3.4 THREADED CONNECTIONS

A. Noie the internal length of threads in valve ends and proximily of valve internal seat or wall to

determine how far pipe should be threaded into valve.
Align threads at poini of assembly.

Apply appropriate tape or thread compound io the exiernal pipe threads, except where dry seal
threading is specified.

Assemble joint, wrench tight. Wrench on valve shall be on the valve end into which the pipe is
being threaded.

3.5 VALVE END SELECTION

A. Select valves with the following ends or types of pipe/tube connections:

1. Steel Pipe Sizes, 2-1/2 Inches and Smaller: Threaded or grooved and.

3.6 APPLICATION

A

VALVES

]

General Application: Use gate, ball, and butterfly valves for shutoff duty; globe, ball, and butterfly
for throtiling duty. Refer to piping system Specification Sections for specific valve applications
and arrangemeanis.
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3.7 ADJUSTING

A. Adjust or replace packing after piping systems have been tested and put into service, but before
final adjusting and balancing. Replace valves if leak persisis.

END OF SECTION 15100
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SECTION 15170 - MOTORS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Coniract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Seciion.
1.2 SUMMARY
A. This Section includes basic requirements for faciory-installed and field-installed motors.
B. Related Sections include the following:
1. Division 15 Sections for application of motors and reference io specific moior
requirements for motor-driven equipment.
1.3 SUBMITTALS

A. Product Data: Show nameplaie data and ratings; characieristics; mounting arrangesmenis;
size and location of winding termination lugs, conduit entry. and grounding lug; and coatings.

B. Faciory Test Reports: For specified tests.

C. Fie)d_ Test Reporis: indicate and interpret test results for compliance with periormance
requirements.

1.4 QUALITY ASSURANCE

A. Comply with NFPA 70.

B. Listing and Labeling: Provide motors specified in this Section that are listed and labeled.
1. Terms "Listed and Labeled": As defined in the National Electrical Code, Article 100.
2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing

Laboratory” as defined in OSHA Reguiation 1910.7.

PART 2 - PRODUCTS

2.1 BASIC MOTOR REQUIREMENTS
A. Basic requirements apply to mechanical equipment motors, uniess otherwise indicated.

B. Motors 3/4 HP and Larger: Polyphase.
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C.
D

Il

Motors Smaller than 3/4 HP: Single phase.

Frequency Rating: 60 Hz.

Voltage Rating: Determined by voltage of circuit o which motor is connected.

Service Factor: According to NEMA MG 1, unless otherwise indicated.

Capacity and Torgue Characieristics: Rated for continuous duty and sufficient io start,
accelerate, and operaie connecied loads at designaied speeds, in indicated environment,
with indicated operating sequence, and without exceeding nameplaie ratings or considering

service facior.

Enclosure: Open dripproof, unless otherwise indicated.

2.2 POLYPHASE MOTORS

A

MOTORS

Description: NEMA MG 1, medium induction motor.

Design Characteristics: NEMA MG 1, Design B, unless otherwise indicated.
Energy-Efficient Design: Where indicated.

Stator: Copper windings, unless otherwise indicated. Multispeed motors have separate
winding for each speed.

Roior: Sqguirrel cage, unless otherwise indicated.

Bearings: Double-shielded, prelubricated ball bearings suitable for radial and thrust
loading.

Temperature Rise: Maich insulation rating, unless otherwise indicaiad.

insulation: Class F, unless otherwise indicated.

Class B Moior temperature rise.

Premium efficiency rated.

WN o

Ui s

©Coo~ND

Motors Used with Reduced-Inrush Controliers: Match wiring connection requirements for
indicated coniroller, with required motor leads brought to motor ferminal box to suit control
method.

Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by coniroller manufaciurer.

1. Critical vibration frequencies are not within operating range of controller output.

2. Temperature Rise: Maich rating for Class B insulation.

3. Insulation: Class F.

4. Thermal Protection: Where indicated, conform to NEMA MG 1 requirements for thermally
protected motors.

5. Bearings: Motor bearings shall be rated for an L-10 life in excess of 200,000 hours of

continuous duty and shall be of the regreasable type with plugged drain fittings.
6. Service facior 1.15.

Rugged-Duty Motors: Where indicated, motors are totally enclosed with 1.25 minimum
service factor, greased bearings, integral condensate drains, and capped relief vents.
Windings are insulated with nonhygroscopic material. External finish is chemical-resistant
paint over corrosion-resistant primer.

Source Quality Control: Perform the following routine tests according to NEMA MG 1:
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Measurement of winding resistance.

No-load readings of current and speed at rated voltage and frequency.
Locked rotor current at rated frequency.

High-potential iest.

Alignment.

Document all tests and include in O&M Manual.

S

2.3 SINGLE-PHASE MOTORS

A. Type: As indicated or selected by manufacturer from one of the following, to suit starting
torque and other requirements of specific motor application.

1. Permanent-split capacitor.
2. Split-phase start, capacitor run.
3. Capacitor start, capacitor run.

B. Shaded-Pole Motors: Do not use, unless motors are smaller than 1/20 hp.

C. Thermal Protection: Where indicated or required, internal protection automatically opens
power supply circuit to motor when winding temperature exceeds a safe value calibrated o
temperature rating of motor insulation. Thermal protection device automatically resets when
motor temperature returns to normal range, uniess otherwise indicatied.

D. Bearings: Ball-bearing type for belt-connected motors and other motiors with high radial
forcas on motor shaft. Sealed, prelubricated sleeve bearings for other single-phase moiors.

E. Motors are io have the ECM label.

PART 3 - EXECUTION

3.1 ADJUSTING
A. Use adjustable motor mounting bases for belt-driven moiors.
B. Align pulieys and install belis.

C. Tension according to manufaciurer's written insiructions.

END OF SECTION 15170
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SECTION 15411 - WATER DISTRIBUTION PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.6

RELATED DOCUMENTS

A

A. Drawings and general provisions of the Coniract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply o this Section.

SUMMARY

A. This Section includes water distribution piping from jocations indicated to fixtures and
equipment inside building.

B. Related Sections include the following:
1. Division 15 Section "Plumbing Specialties” for water distribution piping specialiies.

DEFINITIONS

A, Water Distribution Piping: Water piping inside building that conveys water {o fixtures and

equipment throughout the building.

SYSTEM PERFORMANCE REQUIREMENTS

A

Provide components and installation capable of producing piping systems with the foliowing
minimum working-pressure ratings, unless otherwise indicated:

1. Water Distribution Piping: 125 psig.

SUBMITTALS

A.

Water Samples, Test Results, and Reports: Specified in "Field Quality Control" and
"Cleaning” articles.

QUALITY ASSURANCE

A

B.

Provide listing/approval stamp, label, or other marking on piping made {o specified standards.
Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.

Comply with NSF 61, “Drinking Water System Components—Health Effects,” Sections 1
through 9 for potable-water piping and components.
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PART 2 - PRODUCTS

2.1

2.3

2.4

PIPES AND TUBES

A

General: Applications of the following pipe and tube materials are indicated in Part 3 "Piping
Applications" Article.

Soft Copper Tube: ASTM B 88, Types K and L, water tube, annealed temper.

Hard Copper Tube: ASTM B 88, Types L, water tube, drawn temper.

PIPE AND TUBE FITTINGS

A

m

General: Applications of the following pipe and tube fitling materials are indicated in Part 3
"Piping Applications" Article.

Copper, Solder-Joint Pressure Fittings: ASME B16.18 cast-copper alloy or ASME B16.22
wrought copper.

Copper, Grooved-End Fittings: ASTM B 75 copper tube or ASTM B 584 bronze castings.

Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish Class 300 flanges

if required io match piping.

Copper Unions: ASME B16.18, cast-copper-alloy, hexagonal-siock body with ball-and-socket
joint, metal-io-metal seating surfaces, and solder-joint, threaded, or solder-joint and threaded
ends. Include threads conforming to ASME B1.20.1 on threaded ends.

JOINING MATERIALS

A. General: Applications of the foliowing piping joining materials are indicated in Part 3 "Piping
Applications™ Article.

B. Refer io Division 15 Section "Basic Mechanical Materials and Methods™ for commonly used
joining materials.

C. Solder: ASTM B 32, Alloy Sn85, Sn94, or E; lead free.

D. Brazing Filler Metal: AWS A5.8, BCuP, copper phosphorus or BAg, silver classification.

E. Copper, Keyed Couplings: Copper-tube dimensions and design similar to AWWA C806.
Include ferrous housing sections, gasket suitable for hot water, and bolts and nuts.

VALVES

A. Refer {o Division 15 Section "Valves" for general-duty valves.

B. Refer to Division 15 Section "Plumbing Specialties" for special-duty valves.

PART 3 - EXECUTION
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3.1

3.2

3.3

EXCAVATION

A Refer fo Division 2 Section "Earthwork” for excavating, irenching, and backiilling.
g

PIPING APPLICATIONS

A. Transition and special fittings with pressure ratings at least equal to piping pressure rating
may be used in applications below, unless otherwise indicated.

B. Flanges may be used on aboveground piping, unless otherwise indicated.

C. Undesrground, Service Entrance Piping: Do not use flanges or valves underground. Use the
following:

1. 2-Inch NPS and Smaller: Soft copper tube, Type K; copper, solder-joint pressure fitlings;
and soldered joints.

D. Aboveground, Water Distribution Piping: Use the following:
1. 2-lnch NPS and Smaller: Hard copper tube, Type L; copper, solder-joint fittings; and

soldered joints or Hard copper tubs, Type L with grooved ends; copper, grooved-end
fittings; and copper, keyed coupiings..

m

Underground, Water Distribution Piping: Do not use flanges or valves underground.

VALVE APPLICATIONS

A. Drawings indicate valve types to be used. Where specific valve types are not indicated, ithe
following requirements apply:

1. Shutoff Duty: Use ball, or butierfly valves.
2. Throttling Duty: Use globe, ball, or butterfly valves.

PIPING INSTALLATION, GENERAL

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping
installation.

SERVICE ENTRANCE PIPING INSTALLATION

A Exiend service enirance piping to exterior water service piping in sizes and locations
indicated for service entrances into building.

B Install shuioff valve, hose-end drain valve, strainer, pressure gage, and iest tee with valve,
inside building at each service entrance pipe.

C. Install water-pressure regulators downstream from shutoff valves.
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3.6

3.7

3.8

3.9

WATER DISTRIBUTION PIPING INSTALLATION

A. Install piping with 0.25 percent slope downward toward drain.

JOINT CONSTRUCTION
A. Refer io Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.

B. Grooved Joints: Assemble joints with coupling, gasket, lubricant, and bolts according io
coupling and fitting manufacturer's written instructions.

VALVE INSTALLATION

A. Sectional Valves: Install sectional vaives close to main on sach branch and riser serving
plumbing fixtures or equipment, and where indicated. Use gate or ball valves for piping 2-
inch NPS and smaller. Use gaie or butierfly valves for piping 2-1/2-inch NPS and larger.

B. Shuioff Valves: Install shutoff valve on each water supply to equipment, on each supply io
plumbing fixtures without supply stops, and where indicated. Use gate or ball valves for
piping 2-inch NPS and smaller. Use gate or butterfly valves for piping 2-1/2-inch NPS and
larger.

C. Drain Valves: Install drain valves for equipment, at base of each water riser, at low points in
horizonial piping, and where reguired io drain waier piping.

1. Install hose-end drain valves at low points in water mains, risers, and branches.
2. Install stop-and-wastie drain valves where indicated.
3. Provide permanenily affixed chains and caps.

HANGER AND SUPPORT INSTALLATION
A. Refer to Division 15 Section "Hangers and Supporis” for pipe hanger and support devices.
Install the following:

1. Riser clamps, MSS Type 8 or Type 42, for vertical runs.

2. Adjustable steel clevis hangers, MSS Type 1, for individual, straight, horizontal runs 100
feet and less.

3. Adjustable roller hangers, MSS Type 43, for individual, straight, horizontal runs longer
than 100 feet.

4. Spring cushion rolls, MSS Type 49, if indicated, for individual, straight, horizontal runs
longer than 100 feet.

5. Pipe rolls, MSS Type 44, for muliiple, siraight, horizontal runs 100 feet or longer. Support
pipe rolls on trapeze.

8. Spring hangers, MSS Type 52, for supporting base of vertical runs.

B. Install supporis according to Division 15 Section "Hangers and Supports.”
C. Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
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E. Install hangers with the following maximum spacing and minimum rod diameiers:

Pipe Size Rod Diameier Maximum Spacing
1 1/4 in. and smaller Y2 in. 6 ft.

1-1/2 in.and 2 in. Y2 in. 9 fi.

2-1/2 in. and 2 in. 5/8 in. 10t

In addition o the spacing listed, an additional hanger shall be provided 1 foot 0 inches from
each pipe drop, rise or turn.

F. Support piping and tubing not listed above according to MSS SP-69 and manuiacturer's
written instructions.

3.10 CONNECTIONS

A. Connect service entrance piping io exterior water service piping. Use transition fitting to join
dissimilar piping materials.

B. Connect water distribution piping io service entrance piping at shutofi valve, and exiend io
and connect to the following:

1. Plumbing Fixtures: Connect hot- and cold-water supply piping in sizes indicated, but not
smaller than reguired by plumbing code. Refer to Division 15 Section "Plumbing
Fixtures."

2. Equipment: Connect hot- and cold-water supply piping as indicated. Provide shutoff
valve and union for each connection. Use flanges insiead of unions for connections 2-
1/2-inch NPS and larger.

3.11  FIELD QUALITY CONTROL
A. Inspect water distribution piping as foliows:

1. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

2. During installation, notify authorities having jurisdiction at least 24 hours before inspection
must be made. Perform tests specified below in presence of authorities having
jurisdiction.

a. Roughing-in Inspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and before setting fixtures.

b. Final Inspection: Arrange for final inspection by authorities having jurisdiction to
observe iests specified below and to ensure compliance with requirements.

3. Reinspection: If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.

4. Reporis: Prepare inspection reports and have them signed by authorities having
jurisdiction.

B. Test water distribution piping as follows:

(@)}
I
——t
1]
U
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EAN

Test for leaks and defects in new piping and paris of existing piping that have been

altered, exiended, or repaired. If testing is performed in segments, submit separaie

report for sach tesi, complete with diagram of portion of piping tested.

Leave uncovered and unconcealed new, altered, exiended, or replaced water piping until

it has been tested and approved. Expose work that has been covered or concealed
efore it has been iested and approved.

Cap and subject piping io static waier pressure of 50 psig above operating pressure,
without exceeding pressure rating of piping system maiterials. Isolate iest source and
aliow to stand for 4 hours. Leaks and loss in iest pressure constituie defects that must
be repaired.

Repair leaks and defects with new materials and retest piping or portion thereof until
satisfactory resulis are obiained.

Prepare reports for tests and required corrective action.

3.12  CLEANING

A. Clean and disinfect potable service enirance piping and water distribution piping as follows:

1.

2.

Purge new piping and parts of existing water piping that have been aliered, exiended, or
repaired before using.

Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if
method is not prescribed, procedure described in either AWWA C851 or AWWA C852 or
as described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
ouilets.
b. Fill and isolate sysiem according to either of the following:

1) Fill system or pari thereof with water/chlorine solution with at lsast 50 ppm of
chlorine. lsolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of
chlorine. lsolate and allow to stand for 3 hours.

c. Flush system with clean, potable water until chicrine is no longer in water coming
from system after the standing time.

d. Submit water samples in sterile botiles o authorities having jurisdiction. Repeat
procedure if biological examination shows contamination.

B. Prepare and submit reporis for purging and disinfecting activities.

C. Clean interior of piping system. Remove dirt and debris as work progresses.

3.13 COMMISSIONING

A. Fill water piping. Check components to determine that they are not air bound and that piping
is full of water.
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B. Perform ihe following steps before putiing into operation:

Close drain valves, hydrants, and hose bibbs.

Open shutoff valves to fully open position.

Open throttling valves to proper setting.

Remove plugs used during testing of piping and plugs used for temporary sealing of
piping during instaliation.

Remove and clean strainer screens. Close drain valves and replace drain plugs.
Remove filter cariridges from housings and verify that cariridges are as specified for
application where used and that cariridges are clean and ready for use.

Wy -

D Ui

C. Check plumbing equipment and verify proper settings, adjustments, and operation. Do not
operate water heaters before filling with water.

END OF SECTION 15411
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SECTION 15420 - DRAINAGE WASTE AND VENT PIPING
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Coniract, inciuding General and Supplementary
Conditions and Division 1 Specification Seciions, apply 1o this Section.
1.2 SUMMARY

A. This Section includes soil and waste, sanitary drainage and vent piping inside the building
and fo locations indicated.

B. Related Sections include the following:
4 Division 15 Section "Plumbing Specialties” for soil, weste, and vent piping sysiems
specialiies.

> Division 2 Section: Sewage and Drainage, for sanitary sewage.
3. Division 2 Section: Excavation and Backilll, for excavation and compaction.

1.3 PERFORMANCE REQUIREMENTS

..... z

A. Provide components and installation capable of producing piping systems with the following
minimum working-pressure ratings, unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 15-foot head of water

1.4 SUBMITTALS
A. Product Data: For pipe, tube, fittings, and couplings.
B. Shop Drawings: For drainage system, include plans, elevations, sections, and details.
C. Fielq Test Reports: Indicate and interpret test results for compliance with performance
requirements.
1.5 QUALITY ASSURANCE
A. Piping materials shall bear label, stamp, or other markings of specified testing agency

B. Comply with ASME B31.9 FC materials, products and instaliation.

DRAINAGE WASTE AND VENT PIPING 15420 - 1



Starvation Reservoir State Park, Duchesne, Utah
New Resiroom and Shower Facility
Division of Facilities Construction Management

PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. Referio Part 3 "Piping Applications” Article for applications of pipe, fube, fitting, and joining
mzierials.

B. See "Writing Guide" Article in the Evaluations for a discussion of this Section's organization
and the most efficient way io edit this Section.

C. Flexible Transition Couplings for Underground Nonpressure Piping: ASTM C 1173 with
elastomeric slesve. Include ends of same sizes as piping {o be joined and include corrosion-
resistant metal band on each end.

D. Transition Couplings for Underground Pressure Piping: AWWA C219 metal, sleeve-iype
coupling or other manufaciured fitting same size as, with pressure rating at least equal to and
ends compatible with, piping o be joined.

2.2 CAST-IRON SOIL PIPING

A. Hub-and-Spigot Pipe and Fitlings: ASTM A 74, Service and Exira-Heavy classes.

1. Geasksais: ASTM C 564, rubber.

B. Hubless Pipe and Fittings: ASTM A 888 or CISPI 301.

1. Couplings: ASTM C 1277 assembly of metal housing, corrosion-resistant fasteners, and
ASTM C 584 rubber sleeve with integral, center pipe stop.

a.

Heavy-Duty, Type 304, Siainless-Sieel Couplings: ASTM A 868, Type 304,
stainless-sieel shield; stainless-siesl bands; and sieeve. Couplings shall conform
to ASTh-c 1540. By Husky SD4000 and clamp all 125. This applies to all this
section.

1) NPS 1-1/2 tc NPS 4 {DN 40 to DN 100); 3-inch- (76-mm-) wide shield with 4
bands.

Heavy-Duty, FM-Approved Couplings: ASTM A 6866, Type 304, siainless-sicel
housing; stainless-steel bands; and slesve.

1) NPS 1-1/2 to NPS 4 (DN 40 to DN 100): 3-inch- (76-mm-) wide housing with 2
bands.

Heavy-Duty, Casi-lron Couplings: ASTM A 48, 2-piece, cast-iron housing; siainless-
steel bolis and nuts; and sleeve.

Couplings in subparagraph and associated subparagraphs below are suitable for
installation underground and in high-rise buildings but may not be suitable for
installation in corrosive soil or in corresive atmospheres.
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e.

~h

Heavy-Duty, Type 301, Stainless-Stesl Couplings: ASTM A 666, Type 301,
stainless-sieel shield; stainless-sieel bands; and sleeve.

1) NPS 1-1/2 to NPS 4 (DN 40 to DN 100): 3-inch- (76-mm-) wide shield with 4
bands.

Compact, Stainless-Steel Couplings: CISPI 310 with ASTM A 167, Type 301, or

ASTM A 666, Type 301, stainless-steel corrugated shield; stainless-sieel bands; and

sleeve. '

1) NPS 1-1/2 1o NPS 4 (DN 40 to DN 100): 2-1/8-inch- (54-mm-) wide shield with 2
bands.

PART 3 - EXECUTION

3.1

3.2

3.3

EXCAVATION

A. Refer io Division 2 Section "Earthwork” for excavating, renching, and backiilling.

PIPING APPLICATIONS

A. Transition and special fittings with pressure ratings at least equal to piping pressure ratings
may be used in applications below, uniess otherwise indicated.

Flanges may be used on aboveground pressure piping, unless oiherwise indicated.

Aboveground, Soil, Waste, and Vent Piping: Use the following piping materials for each size

range:

1. NPS 2 io NPS 4 (DN 50 io DN 100): Service class, cast-iron soil piping; gaskeis; and
gasketed joints.

2. NPS 2 io NPS 4 (DN 50 to DN 100): Hubless, casi-iron soil piping and one of ihe
following:

a.

b.
c.

Couplings: Heavy-duty, Type 301, stainless sieel. The stainless stegl is {o be type
304. Use Husky SD4000, clamp all 125 or mg. This applies io all this section.
Couplings: Heavy-duty, cast iron.

Couplings: Compact, stainless sieel.

Underground, Soil, Waste, and Vent Piping: Use the following piping materials for each size

range:

1. NPS 2 to NPS 4 (DN 50 to DN 100): Service class, cast-iron soil piping; gaskets; and
gasketed joints.

2. NPS 2 to NPS 4 (DN 50 to DN 100): Hubless, cast-ron soil piping and one of ithe
following:

a.

Couplings: Heavy-duty, Type 304, stainless steel.

PIPING INSTALLATION

A

Refer io Division 2 Section "Sanitary Sewerage” 1

"L

or Project-site sanitary sewer piping.

DRAINAGE WASTE AND VENT PIPING 15420 - 3



1o, 1

Starvation Reservoir State Park, Duchesne, Utah
New Restroom and Shower Facility
Division of Facilities Construction Management

3.4

m

L

Refer o Division 15 Section "Basic Mechanical Materials and Methods" for basic piping
installation.

Insiall cleanouts at grade and extend to where building sanitary drains connect to building
sanitary sewers.

e

install cleanout fitting with closure plug inside the building in sanitary force-main piping.

Install cast-iron slesve with water stop and mechanical sleeve seal at each service pipe
penetration through foundation wall. Select number of interiocking rubber links required fo
make instaliation watertight. Refer to Division 15 Section "Basic Mechanical Materials and
Methods" for sleeves and mechanical sleeve seals.

install wall penetration system at sach service pipe peneiration through foundation wall.
Make installation wateriight. Refer to Division 15 Section "Basic Mechanical Materials and
Methods" for wall peneiration sysiems.

Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fitiings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fitfings."Deleie subparagraph below if not
required.

Make changes in direction for soil and wasie drainage and vent piping using appropriate
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be
used on vertical stacks if change in direction of flow is from horizonial o vertical. Use long-
turn, double Y-branch and 1/8-bend fittings if 2 fixtures are instalied back io back or side by
side with common drain pipe. Siraight tees, elbows, and crosses may be used on vent lines.
Do not change direction of flow more than 90 degrees. Use proper size of standard
increasers and reducers if pipes of different sizes are connecied. Reducing size of drainage
piping in direction of flow is prohibited.

Lay buried building drainage piping beginning at low point of each system. Install frue io
grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping
upstream. Install required gaskets according fo manufacturer's written instructions for use of
lubricants, cements, and other installation requirements. Maintain swab in piping and pull
past each joint as compleied.

Install soil and waste drainage and vent piping at the following minimum slopes, unless
otherwise indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 and
smaller; 1 percent downward in direction of flow for piping NPS 4 (DN 100) and larger.

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.

3. Vent Piping: 1 percent down toward vertical fixiure vent or toward vent stack.

Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if
slab is without membrane waterproofing.

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

JOINT CONSTRUCTION

A

Refer io Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
consiruciion.
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B. Cast-lron, Soil-Piping Joinis: Make joints according to CISPI's "Cast Iron Soil Pipe and
Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Gasketed Joinis: Make with rubber gasket maiching class of pipe and fittings.
2. Hubless Joints: Make with rubber gasket and sleeve or clamp.

3.5 HANGER AND SUPPORT INSTALLATION

A Refer to Division 15 Section "Mechanical Vibration Controls and Seismic Resiraints” for
seismic-resiraini devices.

B. Refer to Division 15 Section "Hangers and Supporis” for pipe hanger and support devices.
install the following:

1. Veriical Piping: MSS Type 8 or Type 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: According fo the following:

a. 100 Feset (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjusiable roller hangers.
c. Longer Than 100 Feet (30 m), if indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Fest (30 m) or Longer: MSS Type 44, pipe
rolls. Support pipe rolls on irapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.

C. Install supports according to Division 15 Section "Hangers and Supporis.”
D. Support vertical piping and tubing at base and at each floor.

E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm) minimum
rods.

F. Maximum spans below were taken from MSS SP-69 for water service and from model
plumbing codes. Most restrictive piping and spacing dimensions are shown.

G. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameiers:

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 60 inches (1500 mm) with 3/8-inch (10-mm)
rod.

2. NPS 3 (DN 80): 80 inches (1500 mm) with 1/2-inch (13-mm) rod.

3. NPS 4 and NPS 5 (DN 100 and DN 125): 60 inches (1500 mm) with 5/8-inch (16-mm)
rod. '

H. Install hangers for steel piping with the following maximum horizontal spacing and minimum
rod diameters:

NPS 1-1/4 (DN 32): 84 inches (2100 mm) with 3/8-inch (10-mm) rod.

NPS 1-1/2 (DN 40): 108 inches (2700 mm) with 3/8-inch (10-mm) rod.

NPS 2 (DN 50): 10 feet (3 m) with 3/8-inch (10-mm) rod.

NPS 2-1/2 (DN 85): 11 feet (3.4 m) with 1/2-inch (13-mm) rod.

NPS 3 (DN 80): 12 feet (3.7 m) with 1/2-inch (13-mm) rod.

NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet (3.7 m) with 5/8-inch (16-mm) rod.

SR N
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7. NPS 8 (DN 150): 12 feet (3.7 m) with 3/4-inch (18-mm) rod.

Install supports for vertical steel piping every 15 feet (4.5 m).

3.6 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialiies.

B.

Connect soil and waste piping io exterior sanitary sewerage piping. Use fransition fitling to
join dissimilar piping materials.

C. Connect drainage and vent piping io the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code. Refer io Division 15 Section "Plumbing Fixtures.”

2. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not
smaller than reguired by plumbing code. Refer to Division 15 Section "Plumbing
Specialiies.”

3. Egquipment: Connect drainage piping as indicated. Provide shuioff valve, if indicated,
and union for each connection. Use flanges instead of unions jor connections NPS 2-1/2
(DN 85) and larger.

3.7 FIELD QUALITY CONTROL

A. During instaliation, notify authorities having jurisdiction at least 24 hours before inspection

must be made. Perform tesis specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspeciion: Arrange for inspection of piping before concealing or ciesing-in
afier roughing-in and before setiing fixiures.

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe
tests specified below and to ensure compliance with requiremenis.

Reinspection: If authorities having jurisdiction find that piping will not pass iest or inspection,
make required corrections and arrange for reinspection.

Reporis: Prepare inspection reports and have them signed by authorities having jurisdiciion.

Test sanitary drainage and vent piping according to procedures of authorities having
jurisdiction or, in absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have bee
altered, extended, or repaired. |If testing is performed in segments, submit separaie
report for each iest, complete with diagram of portion of piping fested.

2. Leave uncovered and unconcsaled new, aliered, exiended, or replaced drainage and
vent piping uniil it has been tested and approved. Expose work that was covered or
concealed before it was iesied.

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping, excepi oulside
leaders, on completion of roughing-in. Close openings in piping system and fill with water
to point of overflow, but not less than 10-foot head of water (30 kPa). From 15 minutes

efore inspection starts to completion of inspection, water level must not drop. Inspect
joints for leaks.

4. Finished Plumbing Test Procedure: After plumbing fixiures have been set and traps filled
with water, test connections and prove they are gastight and watertight. Plug vent-stack
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openings on roof and building drains where they leave building. Introduce air into piping
system equal to pressure of 1-inch wg (250 Pa). Use U-tube or manometer inseried in
trap of water closet to measure this pressure. Air pressure must remain constant without
introducing additional air throughout period of inspection. Inspect plumbing fixiure
conneciions for gas and water leaks.
5. Repair leaks and defects with new materials and retest piping, or portion thereof, unil
saiisfactory results are obtained.
6. Prepare reporis for tests and required corrective action.

3.8 CLEANING

A. Clean interior of piping. Remove dirt and debris as work progresses.

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris
and io prevent damage from traffic and construction work.

C. Place plugs in ends of uncompleted piping at end of day and when work siops.

END OF SECTION 15420

45.420 Drainags Wasts and Vani Piping.doz

NASDO\S300\S324_Starvation Ressrvoir Restooms\Sscrez WSpecificationst

DRAINAGE WASTE AND VENT PIPING 15420 -7



Starvation Reservoir Siate Park, Duchesne, Utah
New Resiroom and Shower Facility
Division of Facilities Construction Management

SECTION 15425 - PLUMBING SPECIALTIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes plumbing specialties for the following:

1.
2.

Waier distribution systems.

Soil, wasie, and vent systems.

B. Related Sections include the following:

SLR

Division 15 Section "Basic Mechanical Materials and Methods" for piping joining
materials, joint construction, basic installation requirements, and labeling and identifying
requirements; and escuicheons, dielectric fittings, sleeves, and sleeve seals that are not
in this Seciion.

Division 15 Section "Valves" for general-duty ball, butierfly, check, gate, and globe
valves.

Division 15 Section "Mechanical Identification” for iabeling and identifying requirements.
Division 15 Section "Water Distribution Piping” for water-supply piping and connections.
Division 15 Section "Drainage and Vent Piping" for drainage and vent piping and
conneciions.

1.3 SYSTEM PERFORMANCE REQUIREMENTS

A. Provide components and installation capable of producing piping systems with following
minimum working-pressure ratings, unless otherwise indicated:

4

Water Distribution Piping: 125 psig.

2. Soil, Waste, and Vent Piping: 10-foot head of water.

1.4 QUALITY ASSURANCE

A. Product Options: Drawings indicate size, profiles, dimensional requirements, and
characteristics of plumbing specialties and are based on the specific fypes and models
indicated. Other manufacturers' products with equal performance characteristics may be
considered. Refer to Division 1 Section "Substitutions.”

B. Provide listing/approval stamp, label, or other marking on plumbing specialties made to
specified standards.

C. Listing and Labeling:v Provide electrically operated plumbing specialties specified in this
Section that are listed and labeled.

PLUMBING SPECIALTIES 15425 -1



1. Terms "Listed" and "Labeled": As defined in National Elecirical Code, Article 100.
2. Listing and Labeling Agency Qualifications: "Nationally Recognized Testing Laboratory”
as defined in OSHA Regulation 1910.7.

D. Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.

rm

Comply with NFPA 70, "National Electrical Code," for electrical componenis.

PART 2 - PRODUCTS

21 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
foliowing:
1. Water Regulators:
Cle-vVal Co.
Conbraco Indusiries, inc.

Spence Engineering Co., Inc.
Waiis Industries, Inc.; Water Products Div.

oo U

2. Waier Hammer Arresters:

a. Amirol, Inc.

b. Enpoco, Inc.

c. Josam Co.

d. Precision Plumbing Products, Inc.

e. Sioux Chief Manufaciuring Co., Inc.

. Smith: Jay R. Smith Mfg. Co.

g. Sparco, Inc.

h. Tyier Pipe; Wade Div.

i.  Watis Industries, Inc.; Ancon Drain Div.

J.  Waitis Industries, Inc.; Water Products Div.
k. Zurn Industries, Inc.; Hydromechanics Div.

3. Roof Flashing Assemblies:
a. Elmdor/Stoneman Manufacturing Co.
4. Sleeve Penelration Systems:

a. ProSet Sysiems, Inc.

22 WATER REGULATORS
A. General: ASSE 1003, water regulators, rated for initial working pressure of 150 psig

minimum, of size, flow rate, and inlet and outlet pressures indicated. Include integral factory-
installed or separate field-installed Y-pattern sirainer.
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1. 2-inch NPS and Smaller: Bronze body with threaded ends.

B. Pilot-operated type.

2.3 STRAINERS

A. Sirainers: Y-pattern, unless otherwise indicated, and full size of connecting piping. Include
ASTM A 666, Type 304, stainless-steel screens with 3/64-inch round perforations, unless
otherwise indicated.

1. Pressure Rating: 125-psig minimum sieam working pressure, unless otherwise
indicated.

> 2-Inch NPS and Smaller: Bronze body, with female threaded ends.

3. 2-1/2-Inch NPS and Larger: Cast-iron body, with interior AWWA C550 or FDA-approved
epoxy coating and flanged ends.

4. Y-Pattern Strainers: Screwed screen retainer with centered blowdown.
a. Drain: Faciory- or field-installed, hose-end drain valve with permanently afiixed chain

and cap.

2.4 MISCELLANEOUS PIPING SPECIALTIES

A Water Hammer Arresters: ASME A112.26.1M, ASSE 1010, or PDI-WH 201, bellows or
piston type with pressurized cushioning chamber. Sizes are based on water-supply fixiure
units, ASME A112.26.1M sizes A through F and PDI-WH 201 sizes A through F.

B. Roof Flashing Assemblies: Manufactured assembly made of 4-Ib/sq. fi., 0.0625-inch- thick,
lead flashing collar and skirt extending at least 8 inches from pipe with galvanized steel boot
reinforcement, and counterflashing fitting.

1. Vent Cap: Open top, without cap.

2.5 SLEEVE PENETRATION SYSTEMS

A. Description: UL 1479, through-pensiration firestop assembly consisting of sleeve and stack
fitting with firestopping plug.

1. Sleave: Molded PVC plastic, of length to match slab thickness and with integral nailing
flange on one end for installation in cast-in-place concreia slabs.

2. Stack Fiiting: ASTM A 48, cast-iron, hubless-pattern, wye-branch stack fitting with
neoprene O-ring at base and cast-iron plug in thermal-release harness in branch.
Include PVC protective cap for plug.

2.6 FLASHING MATERIALS

ollowing minimum
weights and thicknesses, unless otherwise indicated:

General Use: 4 Ib/sq. ft. or 0.0625-inch thickness.
Vent Pipe Flashing: 3 ib/sg. ft. or 0.0468-inch thickness.
Burning: 6 Ib/sq. ft. or 0.0937-inch thickness.

wn
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B.

m

H.

Copper Sheet: ASTM B 152, of the following minimum weights and thicknesses, unless
otherwise indicated:

o

1. General Applications: 12 oz./sq. fi..
2. Vent Pipe Flashing: 8 oz./sq. fi..

Zinc-Coated Sieel Sheet: ASTM A 653, with 0.20 percent copper content and 0.04-inch
minimum thickness, unless otherwise indicated. Include G90 hot-dip galvanized, mill-
phosphatized finish for painting if indicated.

Elastic Membrane Sheet: ASTM D 4088, flexible, chiorinated polysthylene, 40-mil minimum
thickness.

Fasteners: Metal compatible with material and substrate being fastened.

Metal Accessories: Shest metal sirips, clamps, anchoring devices, and similar accessory
units required for installation; maiching or compatible with material being installed.

Solder: ASTM B 32, lead-iree alloy.

Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous masiic.

PART 3 - EXECUTION

3.1 PLUMBING SPECIALTY INSTALLATION

A

General: Install plumbing specialty components, conneciions, and devices according o
manutacturer's written instructions.

Install pressure regulators with inlet and outlet shuioff valves and balance valve bypass.
Insiall pressure gages on inlet and outlel.

Install strainers on supply side of each control valve, pressure regulator, and solenoid valve,
and where indicated.

Install hose bibbs with integral or field-instalied vacuum breaker.
Install wall hydrants with integral or field-installed vacuum breaker.

Install cleanouts in aboveground piping and building drain piping as indicated, and where not
indicated, according to the following:

1. Size same as drainage piping up to 4-inch NPS. Use 4-inch NPS for larger drainage
piping unless larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 50 feet for piping 4-inch NPS and smaller and 100 fest for
larger piping.

4. Locate at base of each veriical soil and waste stack.

install cleanout deck plates, of types indicated, with iop flush with finished floor, for floor
cleanouts for piping below floors.
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3.2

H.

N

Install cleanout wall access covers, of fypes indicated, with frame and cover flush with
finished wall, for cleanouts located in concealed piping.

install flashing flange and clamping device with each stack and cleanout passing through
floors with waterproof membrane.

install vent flashing sleeves on stacks passing through roof. Secure over stack flashing
according to manufaciurer's written insiructions.

Install floor drains at low points of surface areas o be drained. Set graies of drains flush with
finishad floor or as indicaied. Size outlets as indicated.

Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set with
grates depressed according io the following drainage area radii:

1. Radius, 30 Inches or Less: Equivalent io 1 percent slope, but not less than 1/4-inch iotal
depression.

2. Radius, 30 io 60 Inches: Equivalent to one percent slope.

3. Radius, 80 Inches or Larger: Equivalent io 1 percent slope, but not greater than 1-inch
total depression.

install individual traps for floor drains connected to sanitary building drain, uniess otherwise
indicated.

Fasten wall-hanging plumbing specialties securely io supports aftached to building substrate
if supports are specified and to building wall construction if no support is indicated.

Fasten recessed, wall-mounting plumbing specialties to reinforcement built into walls.

Secure supplies to supports or subsirate.

)
o
o

o)
L
ko)
Q
=1

Install individual stop valve in each water supply fo plumbing specialiies. Us
globe valve if specific valve is not indicated.

install water-supply siop valves in accessible locations.

Install fraps on plumbing specialty drain outlets. Omit fraps on indirect wastes unless trap is
indicated.

Locate drainage piping as close as possible to bottom of floor slab supporting fixtures and
drains.

Install escuicheons at wall, floor, and ceiling penetrations in exposed finished locations and
within cabinets and millwork. Use deep-pattern escutcheons if required o conceal protruding
pipe fitlings.

V. Include steel backing for recessed and wall-mounting plumbing specialties.

A.

CONNECTIONS

Piping installation requirements are specified in other Division 15 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties. The following are specific
connection requirements:
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®

1. Install piping connections between plumbing specialties and piping speciiied in other
Division 15 Sections.

2. Install piping connections indicated between appliances and equipment speciiied in other
Sections; connect directly to plumbing piping systems.

3. Install piping connections indicated as indirect wastes from appliances and eguipment
specified in other Sections, to spill over recepiors connected {o plumbing piping sysiems.

Install hoses between plumbing specialties and appliances as required for conneciions.

Arrange for eleciric-power connections to plumbing specialiies and devices that require
power. Eleciric power is specified in Division 16 Sections.

Supply Runouts to Plumbing Specialties: install hot- and cold-water-supply piping of sizes
indicated, but not smaller than required by authorities having jurisdiction.

Drainage Runouts fo Plumbing Specialties: Install drainage and vent piping, with approved
trap, of sizes indicated, but not smalier than required by authorities having jurisdiction.

Ground eleciric-powerad plumbing specialties.
1. Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. Where manufacturer's forque values are not indicated, use

those specified in UL 488A and UL 486B.

Arrange for eleciric-power connections to plumbing specialiies and devices that require
power. Eleciric power, wiring, and disconnect swiiches are specified in Division 16 Sections.

3.3 FLASHING INSTALLATION

A

I

Fabricate flashing manufactured from single piece unless large pans, sumps, or other
drainage shapes are required.

Burn joints of lead sheets where required.
Solder joints of copper sheeis where required.

install sheet flashing on pipes, sleeves, and specialties passing through or embedded in
floors and roofs with waterproof membrane.

1. Pipe Flashing: Sleeve type, maiching pipe size, with minimum lengih of 10 inches, and
skirt or flange exiending at least 8 inches around pipe.

2. Slesve Flashing: Flat shest, with skirt or flange extending at least 8 inches around
sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches
around specialty.

Set flashing on floors and roofs in solid coating of bifuminous cement.
Secure flashing into sleeve and specialty clamping ring or device.

Install flashing for piping passing through roofs with counterilashing or commercially made
flashing fittings, according to Division 7 Section "Sheet Metal Flashing and Trim."
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H.

Extend flashing up vent pipe passing through roofs and turn down info pipe, or secure
flashing inio casi-iron sleeve having calking recess.

Fabricate and install flashing and pans, sumps, and other drainage shapes as reguired.
install drain connection as required.

3.4 FIELD QUALITY CONTROL

Fay
M

Manufaciurer's Field Service: Provide services of factory-authorize service represeniative to
supervise the field assembly of components and installation of grease recovery units,
including piping and electrical connections, and to report results in writing.

1. Test and adjust plumbing specialty conirols and safeties. Replace damaged and
malfunctioning controls and componenis.

3.5 COMMISSIONING

Ja

M

D.

Before startup, perform the following checks:

1. System iests are complete.
2. Damagad and defective specialties and accessories have been replaced or repaired.
3. Clear space is provided for servicing specialiies.

Before operating systems, perform the following sieps:

Close drain valves, hydrants, and hose bibbs.

Open general-duty valves io fully open position.

Remove and clean strainers.

Verify that drainage and vent piping are clear of ohstructions. Flush with water until clear.

Wi

Startup Procedures: Follow manufacturer's written instructions. If no procedures are
prescribed by manufacturer, proceed as follows:

1. Energize circuits for electrically operated units. Start and run units through compleie
sequence of operations.

Adjust operation and correct deficiencies discovered during commissioning.

3.6 DEMONSTRATION

A

Startup Services: Engage a factory-authorized service representative to perform startup
services and train Owner's maintenance personnel as specified below:

1. Train Ownar's maintenance personnel on procedures and schedules related to startup of
and servicing interceptors.

2 Train Owner's maintenance personnel on procedures and schedules related to stariup of
and servicing grease recovery units.

3. Review data in the maintenance manuals. Refer to Division 1 Section "Contract
Closeout.”

4 Review data in the maintenance manuals. Refer to Division 1 Section "Operation and
Maintenance Data."

5. Schedule training with Owner with at least 7 days’ advance notice.
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3.7 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt and debris
and io preveni damage from traffic and consiruction work.

B. Place plugs in ends of uncompleied piping at end of each day or when work stops.

END OF SECTION 15425
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SECTION 15440 - PLUMBING FIXTURES

PART 1 - GENERAL:

1.1

1.2

1.3

1.4

RELATED DOCUMENTS:

A. All pertinent sections of Division 15, Mechanical General Requirements are a part of the work
described in this section. Division 1 is a part of this and all other sections of these
specifications.

SCOPE OF WORK:

A. This work shall include all plumbing fixtures, fixture trim specialties, drains, etc., required for
the complete plumbing system.

B. A complete domestic cold water system.

C. A complete sanitary drainage.

D. All electrical wiring not specified in other sections but required for a complete operation
system, shall be work of this section.

E. Rerouting or capping of any in service or abandoned utility lines unearthed or uncovered by
construction.

CODES AND STANDARDS:

A. All work included in the scope of this specification shall conform to the latest adopted
versions of applicable codes and standards, inciuding the following:

International Plumbing Code, 2003 (IPC)

International Building Code, 2003

QUALITY ASSURANCE

A. Source Limitations: Obtain plumbing fixtures, faucets, and other components of each
category through one source from a single manufacturer.

1. Exception: If fixtures, faucets, or other components are not available from a single
manufacturer, obtain similar products from other manufacturers specified for that
category.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA
70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked
for intended use.

C. Reguiatory Requirements: Comply with requirements in ICC A117.1, "Accessible and Usable

Buildings and Facilities" Public Law 90-480, "Architectural Barriers Act”; and Public Law 101-
336, "Americans with Disabilities Act"; about plumbing fixtures for people with disabilities.
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1.5

1.6

D. Regulatory Requirements: Comply with requirements in U.S. Architectural & Transportation
Barriers Compliance Board's "Uniform Federal Accessibility Standards (UFAS), 1985-494-
187" about plumbing fixtures for people with disabilities.

E. Regulatory Requirements: Comply with requirements in Pubiic Law 102-486, "Energy Policy
Act," about water flow and consumption rates for plumbing fixtures.

F. NSF Standard: Comply with NSF 61, "Drinking Water System Componenis--Health Effects,”
for fixture materials that will be in contact with potable water.

G. Select combinations of fixtures and trim, faucets, fitlings, and other components that are
compatible.

H. Comply with the following applicable standards and other requirements specified for
miscellaneous fittings:

1. Atmospheric Vacuum Breakers: ASSE 1001.

I.  Comply with the following applicable standards and other requirements specified for
miscellaneous components:

1. Floor Drains: ASME A112.21.1M.
2. Pipe Threads: ASME B1.20.1.

SUBMITTALS:

A. Submit product data in accordance with Division 1 and Section 15050. Submit the following:
Piping
Valves
Plumbing Fixtures and Accessories
Water Hammer Arrestors
Pressure Reducing Valves
Sterilization Contractor

TESTS:

A. Piping systems shall be tested as specified in Section 15060.

B. Defective Work: If inspection or tests show defects, such defective work or material shall be
replaced or corrected and inspection and tests shall be repeated. All repairs to piping shall
be made with new materials. No caulking or screwed joints or holes will be acceptable.

C. All defects in material and workmanship which appear during the test shall be promptly
remedied and the test shall be reapplied.

D. Enclosed Piping: Any piping which is to be insulated, placed within the construction, or
otherwise concealed shall be carefully tested before being permanently enclosed.

E. Test Instruments: All testing shall be performed in the presence of the Architect and his

Mechanical Engineer and shall meet with their approval. Instruments required for making the
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tests shall be provided by this Contractor. Relief valves set to avoid excessive pressure
during testing shall be provided.

F. Required Adjustments: Before final acceptance of the piping system as a whole, this
Contractor shall make all required adjustments, including controls, flush valves, etc., and
shall place the entire piping system in a perfect operating condition. At the completion of the
work, this Contractor shall furnish the Architect with all certificates of inspection.

1.7 GENERAL REQUIREMENTS:

A. Existing Lines:

1.

Any utility line uncovered during construction that is not clearly defined on the drawings
shall be immediately brought to the attention of the Architect and Owner. The Owner and
Architect will subsequently inform the Contractor what should be done. A change order
shall be initiated in accordance with the General Conditions for such occurrences.
Relocation of any existing piping shall be done with the same material and fittings as the
original installation. Damaged or removed insulation shall be repaired and/or replaced.

B. Vents:

1.

The entire system shall be properly vented to atmosphere and all gases shall be
discharged at points not less than 14 inches above the roof line. Each fixture shall be
back-vented on the discharge side of safe water seal and arranged for free passage of all
gases to atmosphere. Vent lines are to be offset, if necessary, so that they will not pierce
the roof at points closer than 5 feet 0 inches from the edge of the roof, except where
shown otherwise on the drawings.

C. Cleanouts:

1.

Full size cleanouts shall be installed at the base of each soil waste or rainwater stack and
at the end of each horizontal run of sanitary piping. All other cleanouts shall be installed
where shown on the drawings and where required by State, local, or National Plumbing
Codes.

Cleanouts shall have cast-iron bodies with threaded brass screw plugs. They shall be
the full size of the pipe line in which they are installed, up to and including 4 inches. All
cleanouts shall be instalied in locations easily accessible for rodding. Where stacks or
other piping is concealed, cleanouts shall be installed above the floor with exiensions
made to the finished wall surface. Cleanouts in walls shall be J. R. Smith 4402 with
countersunk plugs and round stainless steel access covers. In floors, J. R. Smith 4023
square top cleanouts with countersunk plugs and round scoriated polished nickel bronze
access covers with frames shall be used.

Cleanouts shall be J. R. Smith, Zurn, Wade, or Josam. J. R. Smith references are used
herein.

The cleanouts bodies provided in finished floors shall be of the type which allows flooring
to be added, i.e. Carpet, Tile or Wood to fit within the manufactured ring and still be flush
with the floor.

D. Traps:

1.

Each fixture and appliance installed in the work and discharging water into the sewer or
house drainage system shall have a seal trap arranged in connection with a complete
venting system and shall be installed so that all gases shall pass freely {o the atmosphere
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with no pressure or siphon condition on the water seal. Each fixiure shall have a water
seal of not less than (2) inches and not more than (4) inches except where a deeper seal
is found necessary by the Administrative Authority for special conditions. Fixtures
connected to acid waste piping shall be acid waste type.

E. Flashing and Sleeves:

1. Furnish and install on each pipe passing through the roof a Stoneman Stormtite four
pound seamless lead flashing assembly extending horizontally not less than 12-inches all
around. Flashing to have steel reinforced conical boot and counter-flashed with a
hooded cast iron counter-flashing. Seal the neck of the flashing to the pipe with
permaseal waterproofing compound and secure the counter-flashing to the pipe with
vandal proof screws. Fill the top annular space of counter-flashing with epoxy
compound. Alternate using open top models of all pipes. See specification Section
15100.

2. Sleeves for pipes passing through walls, floors or ceilings shall be as specified in Section
15060.

F. Cleanout Pans:

1. Roof drains, floor drains and cleanouts shall have 4-pound lead sheet pans 30 inches
square or as noted. Roof flashing members shall be placed into position but the final
installation shall be made by the Roofer under supervision of this section. Floor drains
with clamping collars shall be complete with pan. Provide code approved pans for
showers.

G. Burying Pipe:

1. Outside pipe placed underground is to be buried a minimum of 4 feet to prevent freezing.
All backfill shall be mechanically compacted to meet the density requirements set forth in
Division

H. Courses of Water Pipes:

1. Water pipes shall not be exposed in finished rooms except where noted on plans or as
permitted by the Architect, except the finished brass supplies that are a part of the fixture
trimmings. Pipes are to be run in tunnel, furred ceiling and walls, and behind or under
cabinets as shown.

. Sewer Location:

1. Where the location of the sewer is not clearly defined by dimension on the drawings, it
shall not be closer than 10 feet horizontally to a water main or service line, except where
the bottom of the water pipe will be at least 12 inches above the top of the sewer pipe,
where they shall cross each other at neat 90-degree angles. Verification of existing
sewer main elevations shall be made prior to connection or installation of any new lines.
Should installation at the minimum required slope be attainable at the connection points
shown, the Architect shall be immediately notified before installation of the line possible.

J. Piping Layouts:
1. Layout of piping shown on drawings is in a general sense diagrammatic as {o the exact
location of piping. It is to be understood by the Contractor that unforeseen conditions and

obstacles at the site may not permit the running of piping as scaled from the drawings,
but changes shall not be made without the written permission of the Architect. The
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Plumbing Contractor shall check toilet room details as shown on the Architectural
drawings. He shall check the grade of a waste line with a transit before installing the
pipe.

See the Plumbing Fixture Schedule and Lab Equipment Schedule on plans for the sizing
of connecting lines to each fixture.

K. Floor Drains:

1.

Exposed surfaces of floor drains, unless otherwise noted, shall be finished in nickel
bronze. Floor waterproofing materials shall be securely anchored in the clamping ring of
the floor drain. Floor drain strainers in ceramic tile floors shall be square. The tops of all
drains shall be set flush with the finished fioor level except where floors are warped to
drains, where these shall be set flush. The Contractor shall consult with the frades
responsible for adjacent work before establishing final finish elevations. Openings shall
be core drilled.

L. Waste and Vent System:

1.

A complete plumbing waste and vent system shall be furnished and installed for soil and
acid waste. It shall be installed in strict compliance with the International Plumbing Code.
It shall be incorporated into the space constraints in the building. Acid wastes shall be
kept separate form sanitary soil lines. P-traps on acid waste lines connections shall be of
acid waste piping material. Flammable polypropylene waste pipe below slab allowed,
non-flammable polypropylene waste pipe above grade. Only heat fused allowed.
Mechanical joints not allowed.

M. Connections to Equipment:

1.

The Plumbing Contractor shall rough in all utility lines to the cabinets, tables, hoods, and
terminate utilities with shutoff valve and waste and vent lines with caps. All such rough-
ins shall be labeled. Plumbing contractor shall supply all stops and supply tubing, as well
as P-traps to complete the installation. Final connections to be by the Plumbing
Contractor.

1.8 EQUIPMENT AND INSTALLATION:

A. Vacuum Breakers:

1.

3.

" All water outlets with hose ends where backflow is possible and where required by code

shall be complete with vacuum breakers. Where vacuum breaker is not specified with
fixture trim, the breaker shall be installed in the supply line to the fixture. Vacuum
breakers in the supply line shall be Pressure Vacuum breaker by Waits.

Atmospheric vacuum breakers shall be of chrome-plated brass, or specified finish, and
shall be FEBCO or Watts. Vacuum breaker shall be in accordance with American society
of Sanitary Engineers (ASSE) Standard 1011 and shall be capable of being drained if
located where freezing is possible.

Pressure type vacuum breakers shall be Febco or Watts.

B. Water Hammer Arrestors:

1.

J.R. Smith Hydrotrol, Watts, Wade, Zurn, or Precision Plumbing Products, water hammer
arresters shall be provided for all quick closing valves in fixture supply lines to eliminate
water hammer. Arrestors shall be installed vertically in an accessible location. Shutoff
valves shall be installed in lines to all water hammer arrestors.
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2. Water hammer arrestors shall comply with Plumbing and Drainage Institute Standard
PDI-WH-201.

C. Trap Primers:

1. Trap primers shall be provided serving all floor drains and floor sinks. Trap primers shall
be flush valve or lavatory gravity type by Precision Plumbing Products, Jay R. Smith, or
MIFAB. Trap primers are not required on shower drains.

1.9 STERILIZATION:

A. Atfter the entire system is completed and tested for pressure, and just before the building is
ready io be occupied, this Coniractor shall sterilize the system as follows: After the mains
are flushed, a water and chiorine solution concentraied to 250 ppm shall be infroduced. The
treated water and chlorine solution shall be retained for not less than 24 hours. All valves,
faucets, etc. shall be opened and closed during this time before final flushing out of the
system. Flush system with clean water until the chlorine content is less than 0.2 PPM. The
water system will not be accepted until a negative bacteriological test is made on water taken
from the systems.

1.10  COORDINATION

A. Coordinate roughing-in and final plumbing fixture locations, and verify that fixtures can be
installed to comply with original design and referenced standards.

PART 2- PRODUCTS:

21 MANUFACTURERS

A. List of manufacturers and their products or manufaciurers only, the following requirements
apply for product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the products specified in other
Part 2 articles.

2. Products: Subject to compliance with requirements, provide one of the products
specified in other Part 2 articles.

3. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the manufacturers specified in other Part 2 articles.

4. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified in other Part 2 articles.

2.2 PLUMBING FIXTURES:

A. This Contractor shall furnish and install all fixtures shown on the drawings or specified
hereinafter, shall make all parts complete, and shall leave the entire system in perfect
working order. He shall clean and adjust all fixtures before leaving the job. Any damaged or
cracked fixtures shall be replaced at the Contractor's expense.
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B. The fixiures shall be all new and complete as shown or described in catalog or as required for
the work. The fixtures shall include accessible loose key compression stops above the floor
in supplies to all fixtures and cast brass P-traps unless otherwise shown. Trim for all fixtures
shall be chrome plated and all trim shall match in design. All exposed piping in occupied
spaces shall be chrome plated. Supply faucets shall have renewable seats and barrels.

C. Floor drains shall be furnished with clamping collars where a waterproof membrane is
provided. Membranes will be required for all drains installed above occupied spaces. See
architectural drawings for additional locations of membranes. Use 40 mil pvc liner or 4# lead.

PART 3 - FIXTURE SCHEDULE

WC-1

WC-2

U-1

S-1

SH-1

Water Closet (Floor Mounted, Flush Valve): American Standard Afwall toilet, wall mounted,
vitreous china, 1.6 gallon flush. Elongated bow! design, siphon jet flushing, 2" passageway, 1-
1/2" top spud and bold caps. Sloan Royal Optima 111-ES-S 1.6 gallon flush valve with Sloan EL-
154 transformer capable of serving multiple closets. Smith 0210 horizontal (left or right hand as
required) or Smith 0230 vertical adjustable carrier with floor support. Bemis 1955-C white, solid
plastic, open-front seat less cover. See architectural drawings for mounting height.

Water Closet (Floor Mounted, Flush Valve, ADA Compliant): American Standard Afwall toilet, wall
mounted, vitreous china, 1.6 galion flush. Elongated bow! design, siphon jet flushing, 2"
passageway, 1-1/2" top spud and bold caps. Sloan Royal Optima 111-ES-S 1.6 gallon flush
valve with Sloan EL-154 transformer capable of serving multiple closets. Smith 0210 horizontal
(ieft or right hand as required) or Smith 0230 vertical adjustable carrier with floor support. See
architectural drawings for mounting height. Bemis 1955-C white, solid plastic, open-front seat less
cover. See architectural drawings for mounting height.

Urinal (Wall Hung, Flush Valve): American Standard Allbrook Urinal, wall hung, vitreous china,
1.0 gallon flush. Extended rim, siphon jet flushing, 3/4" top spud, 2" outlet and wall mounting
hanger. Sloan Royal Optima 186-1.0 sensor operated flushometer. See architectural drawings
for mounting height.

Lavatory (Counter Mounted, Oval, Sensor Faucet): American Standard Aqualyn 20" X 17" oval,
vitreous china, self-rimming lavatory, with front overflow and 4" centers drilling. Sloan ETF-80-A
0.5 gpm vandal resistant electronic hand washing faucet 4” center set. BDT below deck vandal
resistant thermostatic mixing valve set to deliver 110 °F water, EL-248-40 120 VAC/24 VAC
transformer capable of operating qty (2) faucets. Flexible stainless steel supplies with loose key
angle stops. American Standard 2411.015.002 perforated grid strainer with tailpiece and cast
brass P-trap with clean-out plug.

Counter Sink (Double Compartment, Stainless Steel) Just DL-1933-A-GR double compartment
sink, 18 ga. Type 304 stainless steel, 33" x 19" x 7-1/2" deep, self rimming, 8” centers drilling.
Symmons S-23-BH Symmetrix single handle kitchen faucet with vandal resistant aerator.
Flexible stainless steel supplies with loose key angle stops. Just J-35 stainless steel cup strainer
and cast brass P-trap with clean-out plug.

Shower: Symmons 1-901-60-56-RS shower system; pressure balancing mixing valve with lever
handle, adjustable stop screw to limit handle and push-button operated slow closing supply valve
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SH-2

§8-1

FD-1

with cycle time adjustment, both valves with screwdriver service stops. Set temperature limit to
105 °F. Fre-Flo, all brass vandal resistant head with ball joint mounted to institutional type head
bracket. Recessed soap dish and sloped metal top cap. 18 gauge Stainless steel covering.
Smith 2005-A-U-CP shower drain, 6-inch chrome plated strainer, 2-inch no-hub outlet, cast iron
body and P-trap.

Shower (ADA Compliant): Symmons 1-902-FH-60-56-RS shower system with hand spray;
pressure balancing mixing valve with lever handle, adjustable stop screw to limit handle and
push-button operated slow closing supply valve with cycle time adjustment, both valves with
screwdriver service stops. Set temperature limit to 105 °F. 4-458 Levertrol double outlet diverter
with volume control. Fre-Flo, all brass vandal resistant head with ball joint mounted to
institutional type head bracket. Mount upper head at 6’-0” and lower head at 4-0". Recessed
soap dish and sloped metal top cap. 18 gauge Stainless steel covering. Smith 2005-A-U-CP
shower drain, 6-inch chrome plated strainer, 2-inch no-hub outlet, cast iron body and P-trap.

Janitor Sink (Floor Mounted, Corner): American Standard Florwell, 28 x 28-inch, enameled cast

iron floor-mounted corner model, 7721.038 flat grid drain, 7745-811 removable vinyl-coated rim

guard. American Standard 8344.112 service sink faucet with vacuum breaker, screwdriver stops
in shanks, 5 foot rubber hose and wall hook.

Floor Drain: Smith 2005-A with 6-inch nickel bronze strainer, cast-iron body with %2" trap primer
connection, 2" outlet and P-trap.

END OF SECTION 15440
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SECTION 15485 - ELECTRIC, DOMESTIC WATER HEATERS

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A. This Section includes commercial electric water heaters.

SUBMITTALS

A. Product Data: Include rated capacities, furnished specialties, and accessories for each type
and size of water heater indicated.

QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA
70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked
for intended use.

B. ASME Compliance: Fabricate and label water heater, hot-water storage tanks to comply with
ASME Boiler and Pressure Vessel Code: Section VI, "Pressure Vessels," Division 1.

C. ASHRAE Standards: Comply with performance efficiencies prescribed for the following:

1.

2.

ASHRAE 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential
Buildings," for commercial water heaters.
ASHRAE 90.2, "Energy Efficient Design of New Low-Rise Residential Buildings," for

household water heaters.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.
ELECTRIC WATER HEATERS

A. Description:
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1. Manufacturers:

American Water Heater Co.

Bradford White Corp.

Lochinvar Corp.

Rheem Manufacturing Co.; Rheem Water Heater Div.
Rheem Manufacturing Co.; Ruud Water Heater Div.
Smith, A. O. Water Products Co.

State Industries.

PVI.

P a0 o

T

2. Storage Tank Construction: Steel with 150-psig (1035-kPa) working-pressure rating.

a. Tappings: Faciory fabricated of materials compatible with tank for piping
connections, relief valve, drain, anode rod, and controls as required. Attach tappings
to tank before testing and labeling. Include ASME B1.20.1, pipe thread.

b. Interior Finish: Materials and thicknesses complying with NSF 61, barrier materials
for potable-water tank linings. Extend finish into and through tank fittings and outlets.

c. Insulation: Comply with ASHRAE 90.2. Surround entire storage tank except
connections and conirols.

d. Jacket: Steel, with enameled front and sides and porcelain-enameled top.

1) Color: White, unless otherwise indicated.
3. Heating Elements: Two electric, screw-in, immersion type.

4. Temperature Confrol: Adjustable thermostat for each element with wiring arrangement
for nonsimultaneous operation.

5. Anode Rod: Factory installed, magnesium.

6. Dip Tube: Factory installed. Not reguired if cold-water inlet is near bottom of storage
tank.

7. Drain Valve: ASSE 1005, factory installed.

8. Heat Trap: Factory-instalied, integral piping arrangement or cold-type inlet and hot-type

outiet fittings complying with ASHRAE 90.2.

2.3 WATER HEATER ACCESSORIES

A. Combination Temperature and Pressure Relief Valves: ASME rated and stamped and
complying with ASME PTC 25.3. Include relieving capacity at least as great as heat input
and include pressure setting less than water heater working-pressure rating. Select relief
valve with sensing element that extends into tank.

1. Option: Separate temperature and pressure relief valves are acceptable instead of
combination relief valve.

2. Exception: Omit combination temperature and pressure relief valve for tankless water
heater, and furnish pressure relief valve for installation in piping.

B. Pressure Relief Valves: ASME rated and stamped and complying with ASME PTC 25.3.
Include pressure setting less than heat-exchanger working-pressure rating.

C. Vacuum Relief Valves: Comply with ASME PTC 25.3. Furnish for installation in piping.

1. Exception: Omit if water heater has integral vacuum-relieving device.
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D.

Water Regulators: ASSE 1003, water-pressure reducing valve. Set at 25-psig- (172.5-kPa-)
maximum outlet pressure.

Shock Absorbers: ASSE 1010 or PDI WH 201, Size A water hammer arrester.

Water Heater Mounting Brackets: Water heater manufacturer's factory-fabricated, steel
bracket for wall mounting and capable of supporting water heater and water.

Drain Pans: Corrosion-resistant metal with raised edge. Include dimensions not less than
base of water heater and include drain outlet not less than NPS 3/4 (DN 20).

Piping-Type Heat Traps: Field-fabricated piping arrangement according to ASHRAE 90.1 or
ASHRAE 90.2.

PART 3 - EXECUTION

3.1 INSTALLATION

A

Install water heaters, level and plumb, according to layout drawings, original design, and
referenced standards. Maintain manufacturer's recommended clearances. Arrange units so
controls and devices needing service are accessible.

Anchor water heaters to substrate.

Install temperature and pressure relief valves in top portion of storage tanks. Use relief
valves with sensing elements that extend into tanks. Extend relief valve outlet with water
piping in continuous downward pitch and discharge onto closest floor drain.

Install pressure relief valves in water piping for water heaters without storage. Extend relief
valve outlet with water piping in continuous downward pitch and discharge onto closest floor
drain.

Install vacuum relief valves in cold-water-inlet piping.

Install water heater drain piping as indirect waste to spill into open drains or over floor drains.
Install hose-end drain valves at low points in water piping for water heaters that do not have
tank drains.

Install thermometers on water heater inlet and outlet piping.

Install pressure gages on water heater piping.

3.2 CONNECTIONS

A

Connect hot- and cold-water piping with shutoff valves and unions. Connect hot-water-
circulating piping with shutoff valve, check valve, and union.

Make connections with dielectric fittings where piping is made of dissimilar metal.

Electrical Connections: Power wiring and disconnect switches are specified in Division 16
Sections. Arrange wiring to allow unit service.
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3.3 FIELD QUALITY CONTROL

A. Engage a factory-authorized service representative to perform startup service and to train
Owner's maintenance personnel to adjust, operate, and maintain water heaters.

B. In addition to manufacturer's written installation and startup checks, perform the following:

Check for clear relief valve inlets, outlets, and drain piping.

Test operation of safety controls, relief valves, and devices.

Adjust operating controls.

Adjust hot-water-outlet temperature settings. Do not set above 140 deg F (60 deg C)
unless piping system application requires higher temperature.

Balance water flow through manifolds of multiple-unit installations.

BON -

o

3.4 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel
to adjust, operate, and maintain electric, domestic water heaters.

END OF SECTION 15485
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SECTION 15763 - FAN-COIL UNITS

PART 1 - GENERAL

1.1

A

1.2

w

1.3

A.

SUMMARY

This Section includes fan-coil units and accessories.

SUBMITTALS

Product Data: Include rated capacities, operating characteristics, furnished specialties, and
accessories.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of each field
connection.

1. Wiring Diagrams: Power, signal, and control wiring.

Field quality-control test reports.

Operation and maintenance data.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

PART 2 - PRODUCTS

2.1

A

2.2

A

B.

MANUFACTURERS

In the Fan-Coil-Unit Schedule: Approved Manufacturers: QMark and Emerson.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

FAN-COIL UNITS

Description: Factory-packaged and -tested units rated according to ARI 440, ASHRAE 33, and
UL 1995.

Coil Section Insulation:  1/2-inch thick, foil-covered, closed-cell foam complying with
ASTM C 1071 and attached with adhesive complying with ASTM C 916.
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C.

H.

Cabinet: Steel with baked-enamel finish in manufacturer's standard paint color as selected by
Architect.

1. Horizontal Unit Bottom Panels: Fastened to unit with cam fasteners and hinge and
attached with safety chain; with integral stamped discharge grilles.

Electric-Resistance Heating Coils: Nickel-chromium heating wire, free of expansion noise and
hum, mounted in ceramic inserts in a galvanized-steel housing; with fuses in terminal box for
overcurrent protection and limit controls for high-temperature protection. Terminate elements in
stainless-steel machine-staked terminals secured with stainless-steel hardware.

Fan and Motor Board: Removable.

1. Fan: Forward curved, double width, centrifugal, direclly connected to motor.
Thermoplastic or painted-steel wheels, and aluminum, painted-steel, or galvanized-steel
fan scrolls.

2. Motor: Permanently lubricated, multispeed; resiliently mounted on motor board. Comply
with requirements in Division 15 Section "Motors.”

3. Wiring Termination: Connect motor {o chassis wiring with plug connection.

Control devices and operational sequences are specified in Division 15 Sections "HVAC
Instrumentation and Controls” and "Sequence of Operation.”

Basic Unit Controls:

1. Control voltage transformer.

2. Unit-mounted thermostat with the following features:
a. Heat-cool-off swiich.
b. Fan on-auto switch.
c. Fan-speed switch.

Electrical Connection: Factory wire motors and controls for a single electrical connection.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

INSTALLATION
Install fan-coil units to comply with NFPA 90A.

Suspend fan-coil units from structure.

FIELD QUALITY CONTROL

Perform the following field tests and inspections and prepare test reporis:

1. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.
2. Operate electric heating elements through each stage to verify proper operation and

electrical connections.
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3. Test and adjust controls and safety devices. Replace damaged and malfunctioning
controls and equipment.

B. Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 15763
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SECTION 15815 - METAL DUCTS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes rectangular, round, and flat-oval metal ducts and plenums for heating,
ventilating, and air-conditioning systems.

1.3 DEFINITIONS

A. Thermal Conductivity and Apparent Thermal Conductivity (k-Value): As defined in ASTM C
168. In this Section, these values are the result of the formula Btu x in./n x sqg. ft. x deg F or
W/m x K at the temperature differences specified. Values are expressed as Btu or W.

1. Example: Apparent Thermal Conductivity (k-Value): 0.26 or 0.037.

1.4 SYSTEM DESCRIPTION

A. Duct system design, as indicated, has been used to select and size air-moving and -
distribution equipment and other components of air system. Changes to layout or
configuration of duct system must be specifically approved in writing by Architect.
Accompany requests for layout modifications with calculations showing that proposed layout
will provide original design results without increasing system total pressure.

1.5 SUBMITTALS
A. Product Data: For duct liner and sealing materials.

B. Coordinate Shop Drawings: Provide scaled (1/4" = 1'-0") drawing for all ductwork showing
details of the following 1.

1. Fabrication, assembly, and instaltation, including plans, elevations, sections,
components, and attachments to other work.

Duct layout indicating pressure classifications and sizes on plans.

Fittings.

Reinforcement and spacing.

Seam and joint construction.

Penetrations through fire-rated and other partitions.

Terminal unit, coil, and humidifier installations.

Hangers and supports, including methods for building attachment, vibration isolation,
seismic restraints, and duct attachment.

Ceiling suspension assembly members.

XN OAEWN
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1.6

1.7

10. Other systems installed in same space as ducts.

11. Ceiling- and wall-mounted access doors and panels required to provide access to
dampers and other operating devices.

12. Coordination with ceiling-mounted items, including lighting fixtures, diffusers, grilles,
speakers, sprinkler heads, access panels, and special moldings.

B. Welding Certificates: Copies of certificates indicating welding procedures and personnel
comply with requirements in "Quality Assurance" Article.

C. Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.

D. Record Drawings: Indicate actual routing, fitting details, reinforcement, support, and installed
accessories and devices.

QUALITY ASSURANCE

A. Welding Standards: Qualify welding procedures and welding personnel to perform welding
processes for this Project according to AWS D1.1, "Structural Welding Code--Steel," for
hangers and supports; AWS D1.2, "Structural Welding Code--Aluminum,” for aluminum
supporting members; and AWS D9.1, "Sheet Metal Welding Code," for duct joint and seam
welding.

B. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," unless
otherwise indicated.

C. Comply with NFPA 90B, "Instaliation of Warm Air Heating and Air Conditioning Systems,”
unless otherwise indicated.

D. Comply with NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking
Operations,” Chapter 3, "Duct System," for range hood ducts, unless otherwise indicated.

E. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible."

DELIVERY, STORAGE, AND HANDLING

A

Deliver sealant and firestopping materials to site in original unopened containers or bundles
with labels indicating manufacturer, product name and designation, color, expiration period
for use, pot life, curing time, and mixing instructions for multicomponent materials.

Store and handie sealant and firestopping materials according to manufacturer's written
recommendations.

All ductwork lined or bare shall be protected from corrosion and contamination caused by
moisture and dirt. All ductwork and openings tobe protected with reinforced plastic sheating
until assembled in place. All open ends of ductwork to be covered.

PART 2 - PRODUCTS

2.1

SHEET METAL MATERIALS
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A

Galvanized, Sheet Steel: Lock-forming quality; ASTM A 653/A 653M, GO0 coating
designation; mill-phosphatized finish for surfaces of ducts exposed to view.

Carbon-Steel Sheets: ASTM A 366/A 366M, cold-rolled sheets; commercial quality; with
oiled, exposed matte finish.

Stainless Steel: ASTM A 480/A 480M, Type 304, sheet form with No. 4 finish for surfaces of
ducts exposed to view; and Type 304, sheet form with No. 1 finish for concealed ducts.

Aluminum Sheets: ASTM B 209, Alloy 3003, Temper H14, sheet form with standard, one-
side bright finish for ducts exposed to view and with mill finish for concealed ducts.

Reinforcement Shapes and Plates: Galvanized steel reinforcement where installed on
galvanized, sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

2.3 SEALANT MATERIALS

A

Joint and Seam Sealants, General: The term "sealant" is not limited to materials of adhesive
or mastic nature but includes tapes and combinations of open-weave fabric strips and
mastics.

1 Joint and Seam Tape: 2 inches wide; glass-fiber fabric reinforced.
Tape Sealing System: Woven-fiber tape impregnated with a gypsum mineral compound
and a modified acrylic/silicone activator to react exothermically with tape to form a hard,
durable, airtight seal.

3. Joint and Seam Sealant: One-part, nonsag, solvent-release-curing, polymerized butyl
sealant, formulated with a minimum of 75 percent solids.

4. Flanged Joint Mastics: One-part, acid-curing, silicone, elastomeric joint sealants,
complying with ASTM C 920, Type S, Grade NS, Class 25, Use O.

2.4 HANGERS AND SUPPORTS

A

Building Attachments: Concrete inserts, cast in place inserts, or structural-steel fasteners
appropriate for building materials.

Hanger Materials: Galvanized, sheet steel or round, threaded steel rod.

1. Hangers Installed in Corrosive Atmospheres: Electrogalvanized, all-thread rod or
galvanized rods with threads painted after installation.

2. Straps and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards--
Metal and Flexible" for sheet steel width and thickness and for steel rod diameters.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports: Steel shapes complying with ASTM A 36/A 36M.

1. Supports for Galvanized-Steel Ducts: Galvanized steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel support materials.
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3. Supports for Aluminum Ducts: Aluminum support materials, unless materials are
electrolytically separated from ductwork.

DUCT FABRICATION

A

General: Fabricate ducts, elbows, transitions, offsets, branch connections, and other
construction with galvanized, sheet steel, according to SMACNA's "HVAC Duct Construction
Standards--Metal and Flexible.” Comply with requirements for metal thickness, reinforcing
types and intervals, tie-rod applications, and joint types and intervals.

1. Lengths: Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity
class required for pressure classification.

2. Materials: Free from visual imperfections such as pitting, seam marks, roller marks,
stains, and discolorations.

Static-Pressure Classification: Unless otherwise indicated, construct ducts to the following:
1. Exhaust duct: 2-inch wg, negative
Cross Breaking or Cross Beading: Cross break or cross bead duct sides 19 inches and

larger and 0.0359 inch thick or less, with more than 10 sq. ft. of unbraced panel area, unless
ducts are lined.

ROUND AND FLAT-OVAL DUCT FABRICATION

A.

General: Diameter as applied to flat-oval ducts in this Article is the diameter of the size of
round duct that has a circumference equal to perimeter of a given size of flat-oval duct.

Round Ducts: Fabricate supply ducts of galvanized steel according io SMACNA's "HVAC
Duct Construction Standards--Metal and Fiexible."

PART 3 - EXECUTION

3.1

DUCT INSTALLATION, GENERAL

A

w

m o o

Duct installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of ducts, fittings, and accessories.

Construct and install each duct system for the specific duct pressure classification indicated.
Install round and flat-oval ducts in lengths not less than 12 feet, unless interrupted by fittings.
Install ducts with fewest possible joints.

install fabricated fittings for changes in directions, changes in size and shape, and
connections.

Install couplings tight to duct wall surface with a minimum of projections into duct.
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3.2

3.3

G.

install ducts, unless otherwise indicated, vertically and horizontally, parallel and perpendicular
to building lines; avoid diagonal runs.

Install ducts close to walls, overhead construction, columns, and other structural and
permanent enclosure elements of building.

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

Conceal ducts from view in finished spaces. Do not encase horizontal runs in solid partitions,
unless specifically indicated.

Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts,
and similar finished work.

Electrical Equipment Spaces: Route ductwork to avoid passing through transformer vaults
and electrical equipment spaces and enclosures.

Non-Fire-Rated Partition Penetrations: Where ducts pass through interior partitions and
exterior walls, and are exposed to view, conceal space between construction opening and
duct or duct insulation with sheet metal flanges of same metal thickness as duct. Overlap
opening on four sides by at least 1-1/2 inches.

Fire-Rated Partition Penetrations: Where ducts pass through interior partitions and exterior
walls, install appropriately rated fire and smoke damper, sleeve, and firestopping sealant.
Fire and smoke dampers are specified in Division 15 Section "Duct Accessories.”
Firestopping materials and installation methods are specified in Division 7 Section
"Firestopping.”

SEAM AND JOINT SEALING

A

U 0 W

m

General: Seal duct seams and joints according to the duct pressure class indicated and as
described in SMACNA's "HVAC Duct Construction Standards--Metal and Flexible."

Where ducts pass through interior partitions and exterior walls,
Pressure Classification Less Than 2-Inch wg: Transverse jeints.

Seal externally insulated ducts before insulation instaliation.

. Seal all seams and joints of shower room exhaust duct work water tight with silicone. Slope

duct down to exhaust grilie.

HANGING AND SUPPORTING

A

Install rigid round, rectangular, and flat-oval metal duct with support systems indicated in
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible.”

Support horizontal ducts within 24 inches of each elbow and within 48 inches of each branch
intersection.

Support vertical ducts at a maximum interval of 8 feet and at each floor.
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3.4

3.5

3.6

3.7

D. Install upper aitachments to structures with an allowabie load not exceeding one-fourth of
failure (proof-test) load.

E. Install concrete inserts before placing concrete.

F. Install vertical and horizontal supports for ductwork located on the roof and other structures.
The support is to be per SMACNA's supporting standards. Supports are to be for lateral and
longitudinal.

CONNECTIONS

A. Connect equipment with flexibie connectors according to Division 15 Section "Duct
Accessories.”

B. For branch, outlet and inlet, and terminal unit connections, comply with SMACNA's "HVAC

Duct Construction Standards--Metal and Flexibie.”

FIELD QUALITY CONTROL

A. Disassembie, reassemble, and seal segments of systems as required to accommodate
leakage testing and as required for compliance with test requirements.

B. Conduct tests, in presence of Architect, at static pressures equal to maximum design
pressure of system or section being tested. If pressure classifications are not indicated, test
entire system at maximum system design pressure. Do not pressurize systems above
maximum design operating pressure. Give seven days' advance notice for testing.

C. Determine leakage from entire system or section of system by relating leakage to surface
area of test section.

D. Maximum Allowable Leakage: Comply with requirements for Leakage Classification 3 for
round and flat-oval ducts, Leakage Classification 12 for rectangular ducts in pressure
classifications less than and equal o 2-inch wg (both positive and negative pressures), and
Leakage Classification 6 for pressure classifications from 2- to 10-inch wg.

E. Remake leaking joints and retest until leakage is less than maximum allowable.

F. Leakage Test: Perform tests according to SMACNA's "HVAC Air Duct Leakage Test
Manual.”

ADJUSTING

A. Adjust volume-control dampers in ducts, outlets, and inlets to achieve design airflow.

B. Refer to Division 15 Section "Testing, Adjusting, and Balancing” for detailed procedures.

CLEANING

A. Atfter completing system installation, including outlet fittings and devices, inspect the system.

Vacuum ducts before final acceptance to remove dust and debris.
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END OF SECTION 15815
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SECTION 15820 - DUCT ACCESSORIES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Coniract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply fo this Section.

1.2 SUMMARY
A. This Section includes the following:

Backdrait dampers.

Manual-volume dampers.

Turning vanes.

Duct-mounied access doors and panels.
Flexible conneciors.

Duct accessory hardware.

High efficiency iake-offs.

Concealed damper regulators.

O ND O WN

B. Relaied Sections include the foliowing:

1

1. Division 15 Section "Diffusers, Registers, and Grilles.”

1.3 SUBMITTALS
A. Product Data: For the following:

Backdrait dampers.

Manual-volume dampers.

Duct-mounted access doors and panels.
Flexible ducts.

Concealed damper regulators.

Or Wiy =

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loadings,
required clearances, method of field assembly, components, location, and size of each field
connection. Detail the following:

Special fittings and manual- and automatic-volume-damper installations.
Fire- and smoke-damper instaliations, including sleeves and duct-mounted access doors
and pansals.

N

C. Product Certificates: Submit ceriified test data on dynamic insertion loss; seli-noise power
levels; and airflow performance data, static-pressure loss, dimensions, and weights.

1.4 QUALITY ASSURANCE

DUCT ACCESSORIES  15820-1
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A. NFPA Compliance: Comply with the following NFPA standards:
1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems.”
2. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Sysisms.”
1.5 EXTRA MATERIALS

A. Furnish exira materials described below that match products installed, are packaged with
proteciive covering Tor storage, and ars identified with labels describing contents.

“

i. Fusible Links: Furnish quantity equal {o 10 percent of amount insialled.
PART 2 - PRODUCTS

2.1 SHEET METAL MATERIALS

CGalvanized, Shest Sieel: Lock-forming guality; ASTM A 853/A 653M, GO0 coating
designation; mill-phosphatized finish for surfaces of ducis expoesad 1o view.

B. Carbon-Sieel Sheets: ASTM A 366/A 366M, cold-rolled sheets, commercial quality, with
oiled, expcsed matie finish.

C. Aluminum Shesis: ASTM B 208, Alloy 3003, Temper H14, sheat form; with standard, one-
side bright finish for ducts exposad to view and mill finish for concealed ducts

D. Exiruded Aluminum: ASTM B 221, Alloy 6083, Temper T6.

m

Reinforcement Shapes and Plates: Galvanized s reinforcament where installed on

galvanized, sheet metal ducis; compatible maieria ! for aluminum and siainless-sies! ducts.

BL

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for 38-inch length or less; 3/8-inch
minimum diameter for lengths ionger than 36 inches.

2.2 BACKDRAFT DAMPERS

A. Description: Suitable for horizontal or vertical instaliations.

B. Frame: 0.063-inch- thick extruded aluminum, with mounting flange.
C. Blades: 0.050-inch- thick aluminum shest.

D. Blade Seals: Neoprene.

E. Blade Axles: Nonferrous.

Tie Bars and Brackets: Aluminum.

m

G. Return: Spring with adjustable tension adjustable counter balance.

2.3 MANUAL-VOLUME DAMPERS
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A

M

B.

General: Factory fabricated with required hardware and accessories. Stiffen damper blades
for stability. Include locking device to hold single-blade dampers in a fixed pesition without
vibration. Close duct penetrations for damper components o seal duct consistent with
pressure class.

4 Pressure Classifications of 3-Inch wg or Higher: End bearings or other seals for ducis
with axles full length of damper blades and bearings at both ends of operating shaft.

Small Volume Dampers: Dampers smaller than 4 square fest of face arsa. Mulliple- or
single-blade, oppesed-blade design as indicated, low-leakage rating, with linkage outside
airsiream, and suitable for horizontal or vertical applications.

1. Aluminum Frames: Hat-shaped, 0.083-inch- thick, exiruded-aluminum channels; frames
with flanges where indicated for attaching o walls; and flangeless frames where indicate
for installing in ducts.

Exiruded-Aluminum Blades: 0.050-inch- thick extruded aluminum.

Blade Axles: Nonferrous.

Tie Bars and Brackats: Aluminum.

HwN

C. Large Volume Dampers: Dampers 4 square feet of face area and larger. Muliiple- or single-

blade, parallel- or opposed-blade design as indicated, low-leakage rating, with linkage
outside airstream, and suitable for horizontal or vertical applications.

4. Aluminum Frames: Hai-shaped, 0.125-inch- thick, extruded-aluminum channels; frames
with flanges where indicated for attaching to walls; and flangeless frames where indicaied
for installing in ducts.

> Extruded-Aluminum Bladss: Minimum of 0.081-inch- thick, 6083T extruded aluminum.

3. Blade Axles: Nonferrous.

4. Tie Bars and Brackeis: Aluminum.

D. Jackshaft: 1-inch- diameter, galvanized stesl pipe rotating within a pipe-bearing assembly

mounied on supports at each mullion and at each end of multiple-damper assemblies.

1. Length and Number of Mountings: Appropriate o connect linkage of each damper of a
multiple-damper assembly.

E. Damper Hardware: Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick

F.

zinc-plated steel, and a 3/4-inch hexagon locking nut. include center hole fo suit damper
operating-rod size. Include elevated platform for insulaied duct mouniing.

Each volume damper and splitier damper concealed above an inaccessible ceiling, eic., shall
be provided with a shaft extended through the ceiling, to which shall be attached a chrome-
plated or painted Ventlock No. 686 concealed damper regulator. No. 880 Ventlock miter
gears shall be used where necessary..

TURNING VANES

A. Fabricate single blade vanes fo comply with SMACNA's "HVAC Duct Construction Standards-

Metzal and Flexible.”

B. Acoustic Turning Vanes: Fabricate of airfoil-shaped aluminum exirusions with perforated

faces and fibrous-glass fill.
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2.5 DUCT-MOUNTED ACCESS DOORS AND PANELS

m

2.6
A.
B.
C.

General: Fabricate doors and panels airtight and suitable for duct pressure class.

Frame: Galvanized, shest siesl, with bend-over iabs and foam gaskets.

Door: Double-wall, galvanized, shest metal construction with insulation fill and thickness, and
number of hinges and locks as indicated for duct pressurs cless. Include vision panel where
indicated. Include 1-by-1-inch butt or piano hinge and cam laiches.

Seal around frame zttachment to duci and door io frame with neoprens or foam rubber.

Insulation: 1-inch- thick, fibrous-glass or polystyrene-foam board.

FLEXIBLE CONNECTORS

General: Flame-retarded or noncombustible fabrics, coatings, and adhesives complying with
UL 181, Cless 1.

Standard Metal-Edged Conneciors: Factory fabricated with a sirip of fa
attached io two sirips of 2-3/4-inch- wide, 0.028-inch- thick, galvanizad,
inch aluminum shests. Select metal compatible with connecied ducts

bric 3-1/2 inchas wide
sheet ste=l or 0.032-

exible Connecior Fabric: Glass fabric double coated with a synthetic-rubber, weatherproof
coatmg resistant io the sun's uliraviolet rays and ozone environment.

1. Minimum Weight: 26 oz./sq. vd..
2. Tensile Strength: 530 Ibf/inch in the warp, and 440 Ibf/inch in the filling.

2.7 ACCESSORY HARDWARE

A

PART 3 -

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap
and gasket. Size to allow inseriion of pitot tube and other testing instruments, and length 1o
suit duct insulation thickness

Flexible Duct Clamps: Stainless-

-steel band with cadmium-plaied hex screw {o tighien band
with a worm-gear action, in sizes 3 to

18 inches to suit duct size.

-
o~
O

Adhesives: High strength, quick setting, neoprene based, waterproof, and re
gasoline and grease.

l\)

nt

XECUTION

3.1 INSTALLATION

A

Install duct accessories according to applicable details shown in SMACNA's "HVAC Duct
Construction Standards--Metal and Flexible" for metal ducts and NAIMA's "Fibrous Glass

-

Duct Construction Standards"” for fibrous-glass ducts

DUCT ACCESSORIES  15820-4



Starvation Reservoir Siate Park, Duchesne, Utah
New Restroom and Shower Facility
Division of Facilities Consiruction Management

B. Install volume dampers in lined duct; avoid damage to and erosion of duct liner.
C. Provide test holes at fan inlet and outlet and elsewhere as indicated.

D. Install duct access panels for access to both sides of duct coils. Install duct access panels

downsiream from volume dampers, fire dampers, turning vanes, and eguipment.

1. Install duct access panels to allow access to interior of ducts for cleaning, inspecting,
adjusting, and maintaining accessories and terminal units.

2. Install access panels on side of duct where adequate clearance is available.

E. Label access doors according to Division 15 Section "Mechanical jdentification.”

3.2 ADJUSTING
A. Adjust duct accessories for proper settings.

B. Final positioning of manual-volume dampers is specified in Division 15 Section "Testing,
Adjusting, and Balancing.”

END OF SECTION 15820
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SECTION 15853 - POWER VENTILATORS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply 1o this Section.
1.2 SUMMARY
A. This Section includes the following:
1. In-line cenirifugal fans.
3. Related Sections: The following Sections coniain requirements that relate to this Section:

1. Division 16 Section "Moior Conirollers" for motor siariers.

1.3 PERFORMANCE REQUIREMENTS

A. Project Altitude: Base air ratings on actual site elevations.

B. Operating Limits: Classify according to AMCA 89.

C. Fan Unit Schedule: The following information is described in an eguipment scheadule on the
Drawings.

1. Fan performance data including capacities, outlst velocities, siatic pressures, sound
power characteristics, motor requirements, and slecirical characieristics.

2. Fan arrangement including wheel configuration, inlet and discharge configurations, and
required accessories.

1.4 SUBMITTALS

A. General: Submit each item in this Ariicle according to the Conditions of the Contract and
Division 1 Specification Sections.

B. Product Data including rated capacities of each unit, weights (shipping. installed, and
operating), furnished specialties, accessories, and the following:

1. Ceriified fan performance curves with system operating conditions indicated.

2. Ceriified fan sound power ratings.

3. Motor ratings and electrical characteristics pius motor and glecirical accessories.
4. Material gages and finishes, including color charts.

5. Dampers, including housings, linkages, and operators.

C. Shop Drawings from manufacturer detailing equipment assemblies and indicating
dimensions, weights, loadings, required clearances, method of field assembly, componenis,
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1.7

and locztion and size of each field connaction.

D. Coordination Drawings, according o Division 15 Section "Basic Mechanical Requirements,”
ior roof penetration requirements and for reflected ceiling plans drawn accurately to scale and
coordinating penetrations and uniis mouniad above ceiling. Show the following:

1. Roof framing and support members relative {o duct penetrations.

2. Ceiling suspension assembly members

3. Size and location of initial access modules for acoustical tile.

4. Ceiling-mounied items including light fixtures, diffusers, griliss, speakers, sprinklers,
access panels, and special moldings.

E. Wiring diagrams detziling wiring for power and control sysiems and differentiating clearly
betwesen manufaciurer-insialled and field-installed wiring.

F. Maintenance data for power ventilators o include in the operation and maintenance manual

specified in Division 1 and in Division 15 Section "Basic Mechanical Reguirements.”

QUALITY ASSURANCE

A lecmcal Component Siandard: Provide components that comply with NFPA 70 and that are

sied and labeled by UL where available.

B. Listing and Labeling: Provide electrically operated fixtures speciiied in this Section ihat are
listed and labeled.

1. The Terms "Lisiad” and "Labeled™. As defined in the National Electrical Code, Article
100.

2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing
Laboratory” (NRTL) as defined in OSHA Regulation 1810.7.

C. AMCA Compliance: Provide products that meet performance reguirements and are licensed
to use the AMCA Seal.

D. NEMA Compliance: Provide componenis required as part of fans that comply with applicable
NEMA standards.

E. UL Standard: Provide power ventilators that comply with UL 705.

PROJECT CONDITIONS

A

B.

Field Measurements: Verify dimensions by field measurements. Verify clearances

Do not operate fans until ductwork is clean, filiers are in place, bearings are lubricated, and
fans have been commissioned.

COORDINATION AND SCHEDULING

A.

B.

Coordinate the size and location of structural stesl support members.

Coordinate the installation of roof curbs, equipment supports, and roof penetrations. Roof
specialties are specified in Division 7 Sections.
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1.8 EXTRA MATERIALS
A. Eurnish one set of belts for each belt-driven fan that maich products installed, are packaged
with protective covering for siorage, and are identified with labels clearly describing conienis.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. WManufaciurers: Subject to compliance with requirements, provide products by one of ihe
following:

1. In-Line Cenirifugal Fans:

Cook (Loren) Co.
Woods

ILG Indusiries, Inc.
Jenn Industries inc.
Greenheck

pao o

2.2 IN-LINE CENTRIFUGAL FANS

A. Description: In-line, belt-driven centrifugal fans consisting of housing, wheel, outlet guide
vanes, fan shaft, bearings, drive assembly, motor and disconnect switch, mouniing brackets,
and accessories.

3. Housing: Heavy gauge steel with straightening vanes; inlet and outlet flanges; and support
bracket.

C. Belt-Driven Units: Motor mounted on adjustable base, with adjustable sheaves, enclosure
around belts within fan housing, and iubricating tubes from fan bearings exiended to outside

of fan housing.
D. Fan Whesals: Stesl backward inclined blades welded io steel hub.

Accessories: The following accessories are required as indicated:

m

1. Companion Flanges: For inlet and outlet duct connections.
2. Fan Guards: Expanded metal in removable frame. Provide belt guards for units not
connected to ductwork.

2.3 MOTORS

A. Refer to Division 15 Section "Motors" for general requirements for factory-installed motors.

N
>

FACTORY FINISHES

A. Shesi Metial Paris: Prime coat before final assembly.
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Exierior Suriaces: Baked-enamel finish coat after assembly.

Aluminum Parts: No finish reguired.

2.5 SOURCE QUALITY CONTROL

A

Testing Requirements: The following factory tests are required as indicated:

1. Sound Power Level Raiings: Comply with AMCA 301, "Meathods for Calculating Fan
Sound Ratings From Laboraiory Test Data.” Test fans according to AMCA 300,
"Reverberant Room Method for Sound Testing of Fans.” Label fans with the AMCA Seal.

2. Fan Periormance Ratings: Establish flow rate, pressure, power, air density, speed of
rotation, and efficiency by faciory tesis and ratings according io AMCA 210, "Laboratory
Methods of Testing Fans for Rating.”

PART 3 - EXECUTION

3.1 EX

A

AMINATION

Examine arsas and conditions for compliance with reguirements of installation iolerances and
other conditions affecting performancs of the powsr ventilaiors. Do not proceed with
installation until unsatistaciory conditions have been corracted.

3.2 INSTALLATION

A

B.

C.

D.

Install power ventilaiors according to manufacturer's writien instructions.
Support units using the vibration-control devices indicated

1. Suspend units from structural steel support frame using threaded steel rods and vibration
isolation springs.

Install units with clearances for service and mainienancs.

Label units according io requirementis specified in Division 15 Section "Mechanical
Identification.”

3.3 CONNECTIONS

A

Duct installation and connection requirements are specified in other Division 15 Sections.
Drawings indicaie the general arrangement of ducts and duct accessories. Make final duct
connections with flexible conneciors.

Elecirical: Conform io applicable requirements in Division 16 Seciions.

Grounding: Ground equipment. Tighien electrical connectors and terminals, including
grounding connections, according to manufacturer's published torque-tightening values.
Where manufaciurer's torque values are not indicaied, use those specified in UL 485A and
UL 4868.
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3.7

FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Provide services of a factory-authorized service represeniative
to supervise the field assembly of components and installation of fans, including duct and
electrical connections, and {o report results in writing.

ADJUSTING

A. Adjust damper linkages for proper damper operation

B. Adjust belt tension.

C. Lubricate bearings.

CLEANING

A. After completing installation, inspect exposed finish. Remove burrs, dirt, and construction
debris, and repair damaged finishes including chips, scraiches, and abrasions.

B. Clean fan interiors o removs foreign material and construction debris. Vacuum clean fan

wheel and cabinet

COMMISSIONING

A — . - : . - o - . ot : f

A. Final Chacks before Startup: Perform the following operations and checks before stariup:

—

Verify that shipping, blocking, and bracing are removed.

2. Verify that unit is secure on mountings and supporting devices an nd that connections for
piping, ducts, and elecirical components are complete. Verify that proper thermal-
overload protection is installed in motors, stariers, and dxacommcLb

3. Perform cleaning and adjusting specified in this Section.

4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan
wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and
adjust belts, and install belt guards.

5. Lubricate bearings, pulleys, belts, and other moving parts with factory-recommended

lubricants.

6. Verify that manual and automatic volume control and fire and smoke dampers in
connected ductwork systems are in the fully open position.

7. Disable automatic temperature-conirol operators.

B. Stariing procedures for fans are as follows:

1. Energize motor; verify proper operation of motor, drive system, and fan wheel. Adjustfan
to indicated RPM.

2. Measure and record motor voltage and amperage

C. Shut unit down and reconnect automatic temperature-control operators.

D. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for procedures for air-
handling-system testing, adjusting, and balancing.
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E. Replace fan and motor pulleys as required io achieve design conditions.

3.8 DEMONSTRATION

A. Train Owner's mainienance personnel on procedures and schedules related to startup and
shutdown, troubleshooting, servicing, and preventive mainienance.

B. Review data in the operation and mainienance manuals. Refer io Division 1 Section
“Contract Closeout.”

C. Schedule fraining with Owner, through Architect, with ai leasi 7 days’ advance notice.

D. Demonstraie operation of power ventilzaiors. Conduct walking tour of the Project. Briefly
identify location and describe function, operation, and maintenance of each power ventilator.

END OF SECTION 15853
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SECTION 15855 - DIFFUSERS, REGISTERS, AND GRILLES

PART 1

1.1

1.2

1.3

- GENERAL

RELATED DOCUMENTS

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

SUMMARY
A This Section includes ceiling- and wall-mounted diffusers, registers, and grilles.
B Related Sections include ihe following:

1. Division 15 Saction "Duct Accessories” for fire and smoke dampers and volume-conirol
dampers not integral to diffusers, registers, and grilles.

2. Division 15 Section "Testing, Adjusting, and Balancing" for balancing diffusers, registers,
and grilles.

DEFINITIONS

A Diffuser: Circular, square, or rectangular air distribution outlst, generally located in the ceiling
and comprised of deflecting members discharging supply air in various directions and planes
and arranged to promote mixing of primary air with secondary room air.

B Grille: A louvered or perforaied covering for an opening in an air passage, which can be
located in a sidewall, ceiling, or floor.

C Register: A combination grille and damper assembly over an air opening.

SUBMITTALS
A Product Data: For each modal indicated, include the following:

1. Data Shest: For each type of air outlet and inlet, and accessory furnished; indicate
construction, finish, and mounting details.

2. Performance Data: Include throw and drop, static-pressure drop, and noise rating
each type of air outlet and inlet.

3. Schedule of diffusers, registers, and grilles indicating drawing designation, room location,

quantity, model number, size, and accessories furnished.

Assembly Drawing: For each type of air outlet and inlet; indicate materials and methods

of assembly of components.

~h

or

W

RLN

B Coordination Drawings: Reflected ceiling plans and wall elevations drawn to scale io show
locations and coordination of diffusers, registers, and grilles with other items installed in
ceilings and walls.
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C

Samples for Initial Selection: Manufacturer's color charis showing the full range of colors
available for diffusers, registers, and grilles with faciory-applied color finishes. Colors io be
ofi-white, unless otherwise selecied by Archiiect during submitial stage.

Samples for Verification: Of diffusers, registers, and grilles, in manufaciurer's standard sizes,
showing the full range of colors. Prepare Samples from the same material {o be usad for the
Work.

1.5 QUALITY ASSURANCE

A

PART 2

Product Options: Drawings and schedules indicate speciiic requirements of difiusers,
registers, and grilles and are based on the specific requirementis of ihe sysiems indicated.
NFPA Compliance: Install diffusers, registers, and grilles according o NFPA 90A, "Standard
for the Installation of Air-Conditioning and Veniilating Systems

- PRODUCTS

21 MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1. Air Faciors
2. Krueger

3. Meial Aire
4. Nailor

5. Price

6. Titus

2.2 REGISTERS, GRILLES, & DIFFUSERS

1. General: The frames for all registers, grilles, and diffusers shall match type of ceiling
where they are io be installed. Special frames shall be provided for narrow T-bar
ceilings. Refer to reflected ceiling plan and other specification divisions for cailing type.

xhaust-air registers in lay-in T-bar ceiling shall be Titus PAR-3 with removable
eriorated faceplate and opposed-blade damper, baked enamel finish.

O
(r

3. Exhaust-air regisiers in other than lay-in ceilings shall be Titus 355FL or 355FS with 40-

degree deflection horizontal extruded aluminum blades with opposed-blade damper,
baked enamel finish. Exhaust registers from 6 feet 0 inches above floor shall be sighi-
proof, heavy-duty gymnasium type equal io Titus 33RL or 33RS with horizontal 40-
degree deflection blades, baked enamel finish with opposed blade damper.

4. Door grilles shall be Titus Heavy-Duty, nonvision with telescoping frame, baked enamel

finish.

2.3 SOURCE QUALITY CONTROL
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A. Testing: Test performance according to ASHRAE 70, "Method of Testing for Rating the
Performance of Air Outlets and Inlets.”

PART 3 - EXECUTION

3.1 EXAMINATION

A Examine areas where diffusers, registers, and grilles are to be installed for compliance with
requirements for installation tolerances and other conditions affecting performance of
eguipment. Do not proceed with instaliation until unsatisfactory conditions have been

corrected.

3.2 INSTALLATION

A. Install diffusers, regisiers, and grilles level and plumb, according io manufacturer's writien
instructions, Coordination Drawings, original design, and referenced standards.

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings,
and accessories. Air outlet and inlet locations have been indicated io achieve design
reguirements for air volume, noise criteria, airflow patiern, throw, and pressure drop. Make
final locations where indicated, 2s much as practicable. For units installed in lay-in ceiling
panels, locate units in the center of the panel. Where architeciural features or other iiems
conflict with installation, notify Architect for a determination of final location.

C. Install diffusers, registers, and grilles with airtight connection io ducts and io allow service
and mainienance of dampers, air exiraciors, and fire dampers.
3.3 ADJUSTING

A, After installation, adjust diffusers, registers, and grilles 1o air patterns indicated, or as

[
directed, before starting air balancing.

3.4 CLEANING
A After installation of diffusers, registers, and grilles, inspect expesed finish. Clean exposed

surfaces o remove burrs, dirt, and smudges. Replace diffusers, registers, and grilles that
have damaged finishes.

END OF SECTION

, Regisiers and Grlies.doc
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SECTION 15990 - TESTING, ADJUSTING AND BALANCING
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementiary
Conditions and Division 1 Specification Sections, apply fo this Section.
1.2 SUMMARY

A. This-Section includes testing, adjusting, and balancing HVAC systems 10 produce design
objectives, including the following:

-

Balancing airflow within distribution systems, including submains, branches, and
terminals, to indicated guantities according to specified folerances.

Adjusting total HVAC systems to provide indicated guaniifies.

Measuring electrical performance of HVAC equipment.

Setting quantitative performance of HVAC equipment.

Verifying that automatic control devices are functioning properly.

Measuring sound and vibration.

Reporting results of the aciivities and procedures specified in this Section.

N OO R 0N

B. Related Sections include the following:

1. Testing and adjusting requirements unique io particular systems and equipment ars
included in the Sections that specify those sysiems and equipment.

Field guality-control testing to verily that workmanship quality for system and equipment
installation is specified in system and equipment Sections.

N

1.3 DEFINITIONS

A. Adjust: To regulate fluid flow rate and air patterns at ihe terminal equipment, such as io
reduce fan speead or adjust a damper.

B. BRalance: To proportion flows within the distribution system, including submains, branches,
and terminals, according to design guantities.

C. Draft: A current of air, when referring to localized effect caused by one or more factors of
high air velocity, low ambient temperature, or direction of airflow, whereby more heat is
withdrawn from a person’s skin than is normally dissipated.

D. Procedure: An approach to and execution of a sequence of work operations to yield
repeaiable resulis.

m

Report Forms: Test data sheets for recording test data in logical order.

m

System Effect: A phenomenon that can create undesired or unpredicted conditions that
cause reduced capacities in all or part of a system.
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1.4

G. Sysiem Effect Factors: Allowances used io calculate a reduction of the performance ratings
of a fan when insialled under conditions different from those presenied when the fan was
periormance iesied.

H. Terminal: A point where the conirolied medium, such as fluid or energy, enters or leavas th
distribution system.

[ est: A procedure to determine quantitative performance of a system or equipmen

J. Tesiing, Adjusting, and Balancing Agent: The eniity responsible for performing and reporting
the iesting, adjusting, and balancing procedures.

K. AABC: Associated Air Balance Council.
L. AMCA: Air Movement and Conirol Association.
M. NEBB: National Environmental Balancing Bureau.

N. SMACNA: Sheet Metal and Air Conditioning Coniractors' National Association.

SUBMITTALS

A. Coniract Documenis Examination Report: Within 80 days from the C niracior's Noiice io
Proceed, submit 2 copies of the Coniract Documents review report as specified in Part 3 of
this Section.

B. Sirategies and Procedures Plan: Within 120 days from the Coniracior's Notice {o Proceed,
submit 2 copies of the testing, adjusting, and balancing strategies and step-by-siep
procedures as speci cified in Part 3 "Preparation” Article below. Include a compleie sef o

report forms intended for use on this Project.

=t

C. Ceriified Testing, Adjusting, and Balancing Reporis: Submit 2 copies of reporis prepared, as
specified in this Section, on approved forms ceriified by the testin ad)ubung and balancing
i

D. Sample Repori Forms: Submit 2 sats of sample testing, adjusting, and balancing report

forms.
E. Warranty: Submit 2 copies of special warranty specified in the "Warranty" Article below.
QUALITY ASSURANCE

A. Agent Qualifications: Engage a testing, adjusting, and balancing agent certified by either
AABC or NEBB. Balancing may only be performed by the foliowing:

BTC Services, Inc.

Certified Testing and Balancing, Inc.
R and S Analysis

Diamond Test & Balance

Tempco

SRR R

B. Tesling, Adjusting, and Balancing Con erence: Meet with the Owner's and the Architect's
representatives on approval of the testing, adjusting, and balancing strategies and
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1.7

m

o

procedures plan to develop a mutual understanding of ihe details. Ensure the participation of
testing, adjusting, and balancing team members, equipment manufaciurers' authorized
service representatives, HVAC confrols Installer, and other support personnel. Provide

4ays' advance notice of scheduled meeting time and location.

1. Agendz liems: Include at ieast the following:

a. Submittal disiribution requiremenis.

b. Contract Documents examination report.

c. Testing, adjusting, and balancing plan.

d. Work schedule and Project site access reguirements.

e. Coordination and cooperation of frades and subconiraciors.
.

Coordination of documentation and communication flow.

Ceriification of Testing, Adjusting, and Balancing Reporis: Certify the testing, adjusting, and
balancing field data reporis. This certification includes ihe foliowing:

1. Review field data reports to validaie accuracy of data and io prepare ceriified testing,
adjusting, and balancing reports.

2. Certify that the testing, adjusting, and balancing team complied with the approved tesiing,
adjusting, and balancing plan and the procedures specified and referenced in this
Specification.

Testing, Adjusting, and Balancing Reports: Use standard forms from AABC's "National
Standards for Testing, Adjusting, and Balancing" or frame NEBB's "Procedural Standards for
Testing, Adjusting, and Balancing of Environmenial Systems."

Instrumeniation Type, Quantity, and Accuracy: As described in NEBB's "Procedural
tandards for Testing, Adjusting, and Balancing of Environmental Systems,” Section 1,
"Required Insirumentation for NEBB Certification.”

Insirurnentation Calibration: Calibrate instruments &t least every 8 months or more freguently
if required by the instrument manufaciurer.

PROJECT CONDITIONS

A

Partial Owner Occupancy: The Owner may occupy completed areas of the building before
Substantial Completion. Cooperate with the Owner during testing, adjusting, and balancing
operations o minimize conflicts with the Owner's operations.

COORDINATION

A

Coordinate the efforts of faciory-authorized service represenigtives for systems and
equipment, HVAC conirols installers, and other mechanics to operate HVAC sysiems and
equipment to support and assist testing, adjusting, and balancing activities.

Notice: Provide 7 days' advance notice for each test. Include scheduled test daies and
times.

Perform testing, adjusting, and balancing aiter leakage and pressure tests on air and wate
distribution systems have been satisfactorily completed.
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1.8 WARRANTY

A. General Warranty: The national project performance guaraniee specified in this Article shall
not deprive the Owner of other rights the Owner may have under other provisions of the
Contract Documentis and shall be in addition o, and run concurrent with, other warranties
made by the Coniracior under requirements of the Contract Documents

B. National Project Performance Guaraniee: Provide a guarantes on AABC or NEBB forms
stating that AABC or NEBB will assist in completing the requirements of the Coniract
Documents if the testing, adjusting, and balancing Agent fails o comply with the Coniract
Documents. Guaraniee includes the following provisions:

1. The ceriified Agent has iesied and balanced systems according to the Coniract

Documenis

2. Sysiems are balanced to optimum performance capabilities within design and insiallation
limits

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION
3.1 EXAMINATION
A. Examine Contract Docuﬂew s
13

conditions in sysiems' design
systems and eguipment.

D corme familiar with project requirements and io discover

io
that may preciude proper testing. adjusting, and balancing of

1. Coniract Documentis are defined in the General and Supplemeniary Conditions of the
Contfract.

Verify that balancing devices, such as test poris, gage cocks, thermometer wells, flow-
conirol devices, balancing valves and fitlings, and manual volume dampers, are required
by the Contract Documents. Verify that quantities and locations of ithese balancing
devices are accessible and appropriate for effective balancing and for efficient sysie
and equipment operation.

N

B. Examine approved submitial daia of HVAC systems and squipment.

C. Examine project record documents described in Division 1 Section "Project Record
Documenis.”

D. Examine equipment performance data, inciuding fan. Relate performance data 1o project
conditions and requirements, including system effects that can create undesired or
unpredicted conditions that cause reduced capacities in all or part of a system. Calculate
system effect factors to reducs the performance ratings of HVAC equipment when installed
under conditions different from those presenied when the equipment was performance iested
at the factory. To calculate system effects for air sysiems, use tables and charis found in
AMCA 201, "Fans and Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--
Duct Design," Sections 5 and 6. Compare this daia with the design data and installed
conditions.
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E. Examine system and equipment installations 10 verify that they are compleie and that iesting,
ifi

cleaning, adjusting, and commissioning specified in individual Specification Sections have
been performed.

Bl

Examine system and equipment test reporis.

G. Examine HVAC system and equipment installations to verify that indicated balancing devices,
such as {est poris, gage cocks, thermometer wells, flow-control devices, balancing valves
and fittings, and manua! volume dampers, are properly installed, and their locations are
accessible and appropriate for effective balancing and for efficient sysiem and eguipmeani
operation.

H. Examine systems for functional deficiencies that cannot be correcied by adjusting and
balancing.

I.  Examine plenum ceilings, uiilized for supply air, io verify that they are airtight. Verify that
pipe penetrations and other holes are sesaled.

J. Examine equipment for installation and for properly operating safety interlocks and conirols.
K. Examine automatic temperature system components to verify the following:

Dampers and other controlled devices operate by the intended controlier.

Dampers and valves are in the position indicated by the controlier.

Thermostais are located io avoid adverse effects of sunlight, drafts, and coid walls.
Sensors are located o sense only the intended conditions.

Seguence of operation for conirol modes is according to the Contract Documenis.
Controller set points are sat at design values. Observe and record sysiem rsactions io
changes in conditions. Record default set points if different from design values.

7. Inierlocked systems are operating.

T A

L. Report deficiencies discoverad before and during performance of testing, adjusting, and
balancing procadures.
3.2 PREPARATION

A. Prepare a testing, adjusting, and balancing plan that includes strategies and siep-by-siep
procedures.

B. Compleie sysiem readiness checks and prepare sysiem readiness reporis. Verify the

following:

1. Permanent elecirical power wiring is complete.

2. Equipment and duct access doors are securely closed.

3. lsolating and balancing valves are open and control valves are operational.

4. Ceilings are installed in critical areas where air-pattern adjustments are required and

access to balancing devices is provided.
Windows and doors can be closed so design conditions for system operations can be
met.

_U'I

3.3 GENERAL TESTING AND BALANCING PROCEDURES
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A. Periorm tesiing and balancing procedures on each sysiem according to the procedures
contained in AABC or NEBB national standards and this Section.

B. Cutinsulation, ducts, pipes, and equipment cabinets for installation of {est probes to the
minimum exient necessary io allow adequate periormance of procedures. Afier tesiing and
balancing, clese probe holes and paich insulation with new materials identical {o those
removed. Restore vapor barrier and finish according to the insulation Specifications for this
Project.

C. Mark eguipment settings with paint or other suitable, permanent identification material,
including damper-contirol positions, valve indicators, fan-speed-control levers, and similar
conirols and devices, o show final seitings.

3.4 FUNDAMENTAL AIR SYSTEMS' BALANCING PROCEDURES

A. Prepare test reports for both fans and outlets. Obtain manufaciurer's outlet faciors and
recommended testing procedures. Crosscheck the summation of required outlet volumes
with required fan volumes.

T By}
3

B. Prepare schematic diagrams of systems -built" duct layouts
C. For variable-air-volume sysiems, develop a plan to simulate diversity.

D. Deiermine the best locations in main and branch ducts for accurate duct airflow
measuremenis.

E. Check the airflow patterns from the outside-air louvers and dampers and the refurn- and
exhaust-air dampers, through the supply-fan discharge and mixing dampers.

. Locate stari-stop and disconneact switches, elecirical interlocks, and motor stariers

G. Verify that moior starters are equipped with properly sized thermal protection.

H. Check dampers for proper position o achieve desired airflow path.

L

Check for airfiow blockages.
J.  Check condensaie drains for proper connections and functioning.

K. Check for proper sealing of air-handling unit componenis.

3.5 CONSTANT-VOLUME AIR SYSTEMS' BALANCING PROCEDURES
A. The procedures in this Article apply {o constant-volume supply-, return-, and exhaust-air
systems. Additional procedures are required for variable-air-volume, multizone, dual-duct,
induction-unit supply-air systems and process exhaust-air systems. These additional
procedures are specified in other articles in this Section.

B. Adjustfans io deliver iotal design airflows within the maximum allowable rpm lisied by the fan
manufacturer.

1. Measure fan static pressures to determine aciual static pressure as follows:
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a. Measure outlet static pressure as far downstream from the fan as practicable and
upstream from restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet or through the flexible connection.

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as

possible, upstream from flexible connection and downstream from duct restrictions.

Measure inlet static pressure of double-inlet fans through the waill of the plenum that

houses ihe fan.

0.

2. Measure static pressure across each air-handling unit component.

a. Simulate dirty filter operation and record the point at which maintenance personnel
must change filiers.

3. Measure static pressures entering and leaving other devices such as sound iraps, heat
recovery squipment, and air washers under final balanced conditions.

4.. .Compare design data with installed conditions to determine variations in design static
pressures versus aciual static pressures. Compare actual sysiem gffect faciors with
calculated system effect factors to identify where variations occur. Recommend
corrective action o align design and aciual conditions.

5. Adjust fan spead higher or lower than design o achieve design conditions. Make
required adjusiments to pulley sizes, motor sizes, and elecirical connections o
accommodaie fan-speed changes.

5. Do not make fan-speed adjustments that result in motor overioad. Consult equipment

manufacturers about fan-speed safety factors. Modulate dampers and measure fan-
motor amperage io ensure no overload will occur. Measure amperage in full cooling, ull
heating, and economizer modes to determine the maximum required brake horsepower.

C. Adjust volume dampers for main duct, submain ducts, and major branch ducts to design
airflows within spacified tolerances.

1. Measure static pressure at a point downsiream from the balancing damper and adjust
volume dampers uniil the proper static pressure is achieved.

a. Where sufficient space in submains and branch ducts is unavailable for Pitot-iube
traverse measurements, measure airflow at terminal outlets and inlets and calculaie
the {otal airflow for that zone.

2. Remeasure each submain and branch duct after all have been adjusted. Continue io
adjust submains and branch ducts to design airflows within specified tolerances.

D. Measure terminal outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct-reading hood or the outlet manufacturer's writien
insiructions and calculating faciors.

E. Adjust terminal outlets and inlets for each space io design airflows within specified iolerances
of design values. Make adjustments using volume dampers rather than extractors and the
dampers at the air terminals.

1. Adjust each outlet in the same room or space o within specified tolerances of design

quantities without generating noise levels above the limitations prescribed by the
Contract Documents.
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2. Adjust patierns of adjustable outlets for proper distribution without drafts.

3.6 MOTORS
A. Motors, 1/2 HP and Larger: Test at final balanced conditions and record ihe following data:

Manutacturer, model, and serial numbers.

Motor horsepower rating.

Motor rpm.

Efficiency rating if high-efficiency moior.
Nameplate and measured voliage, each phase.
Nameplate and measured amperage, each phase.
Starier thermal-protection-slement rating.

N oWy =

B. Motors Driven by Variable-Freguency Conirollers: Test for proper operation at speeds
varying from minimum to maximum. Test the manual bypass for the confroller {o prove
proper operation. Record observations, including controller manufaciurer, model ard serial
numbers, and nameplate data.

3.7 TEMPERATURE-CONTROL VERIFICATION

Verity that controllers are calibraied and commissionad.

?)

B. Check fransmitier and coniroller locations and note conditions that would adversely affect
conirol funciions.

C. Record coniroller settings and note variances between set points and actual measurements.

D. Verify opersation of limiting controllers (i.e., high- and low-temperature conirollers).

E. Veriiy free travel and proper operation of conirol devices such as damper and valve
operators.

N

Verify sequence of operation of conirol devices. Note air pressures and device positions and
correlate with airflow and water-flow measuremenis. Note the speed of response io input
changes.

G. Confirm interaction of elecirically operated switch transducers.

X

Coniirm interaction of interlock and lockout systems.

[.  Record voliages of power supply and controlier output. Determine-if the system operaies on
a grounded or nongrounded power supply.

J.  Note operation of electric actuaiors using spring return for proper fail-safe operations.

3.8 TOLERANCES
A. Set HVAC system airflow and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans: Plus 5 io plus 10 percent.
2. Air Outlets and Inlets: 0 to minus 10 percent.
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3.9 REPORTING

A

Initial Construction-Phase Report: Based on examination of the Coniract Documents as
specified in "Examination” Article above, prepare a report on the adequacy of design for
systems' balancing devices. Recommend changes and additions to systems' balancing
devices 1o facilitate proper performance measuring and balancing. Recommend changes
and additions to HVAC systems and general construction to allow access for performance
measuring and balancing devices.

Status Reports: As Work progresses, prepare reports to describe complieted procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and
problems found in systems being tested and balanced. Prepare a separate report for each
system and each building floor for systems serving multiple floors.

3.10  FINAL REPORT

A

General: Typewritten, or computer priniout in letter-quality font, on standard bond paper, in
3-ring binder, tabulated and divided into sections by tested and balanced systems.

Include a certification sheet in front of binder signed and ssaled by the certified testing and
balancing engineer.

1. Include a list of tha instruments used for procedures, along with proof of calibration.

Final Report Contents: In addition to the certiiied field report data, include the following:

Fan curves.

Manufacturers’ test data.

Field test reports prepared by system and equipment insiallers.

Other information relative to equipment performance, but do not includs approved Shop
Drawings and Product Data.

W

General Report Data: In addition to the form titles and entries, include the following data in
ihe final report, as applicable:

Title page.

Name and address of testing, adjusting, and balancing Agent.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of testing, adjusting, and balancing Agent who certifies the repori.
0. Summary of contents, including the following:

SO 0N OO W

a. Design versus final performance.

b. Noiable characteristics of systems.
c. Description of system operation sequencs if it varies from the Contract Documents.

11. Nomenclature shests for each item of equipment.
12. Data for terminal units, including manufacturer, type size, and fittings.
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13. Noies o explain why certain final data in the body of reports vary from design values.

E. Sysiem Diagrams: Include schematic layouts of air and hydronic distribution sysiems.
Present with single-line diagrams and include the following:

1. Quantities of outside, supply, return, and exhaust airflows.

2. Dugci, outlet, and iniet sizes.

m

Equipment Test Reporis: For all equipment tested:
1. Unit Data: Include the following:

Unit identification.

L ocation.

Make and type.

Model number and unit size.
Manufacturer's serial number.

® oo o

2. Moior Data: Include the following:

Make and frame type and size.
Horsepower and rpm.

Volts, phase, and hertz.

Full-lcad amperage and service facior.

noop

3. TestData: Include design and actual values for the following: (all elements of the system
that were tesied, including air and water flows, static pressures, pump hoods, iniet and
outlet static pressures, inlet, outlet pressure type of coils, raws, circuiis face areas, inlet,
outer wet bulb, dry bulb temperatures, duct sizes iested, inlet and outlei flows
temperaiures and pressures and all other pertinent data. The report to be organized per
each item tested.)

a. Total rate in cim.

b. Total sysiem static pressurs in inches wg.

c. Fanrpm.

d. Discharge static pressure in inches wg.

e. Filter static-pressure differeniial in inches wg.

3.11  ADDITIONAL TESTS
A. Within 120 days of compleiing testing, adjusting, and balancing, perform additional testing

and balancing io verify that balanced conditions are being maintained throughout and to
correct unusual conditions.

END OF SECTION 15890
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ECTION 18001 - ELECTRICAL GENERAL PROVISIONS

PART 1 - GENERAL

1.1

1.3

1.4

>

.j>

RELATED DOCUMENTS:

Drawings and general provisions of Coniract, including General and Supplementary Conditions
and Division-1 Specification sactions, apply to work of this section.

Architectural, Structural, Mechanical and other applicable documents also apply fo work of this
seciion.

DESCRIPTION OF WORK:

The coniract documeanis indicate the extent of electrical work. Provide all labor, materials,
eguipment, supsrvision and service necessary for a compleie electrical system as describad in
division 16.

RELATED SECTIONS:

Other Divisions relating to electrical work apply to the work of this section. See other applicable
Divisions including, but not necessarily limited {o:

Division 1 - Ganeral and Supplementary Conditions
Division 2 - Existing Conditions

Division 3 - Concrais

Division 5 - Meials

Division 8 - Wood, Plastics, and Composiies
Division 7 - Tharmal and Moisture Protaction
Division 8 - Opanings

Division 9 - Finishes

Division 15 - Mechaniczal

0. Division 16 - Elecirical

2O ®NO U W

INTERPRETATIONS OF DRAWINGS AND SPECIFICATIONS:

Prior to bidding the job, submit requests for clarification in writing o the Architect/Enginasr prior
{0 issuance of the final addendum.

After signing the coniract, provide all materials, labor, and equipment to meet the intent.
purpose, and function of the contract documents.

e following terms used in Division 16 documents are defined as follows:

"Provide" - Means furnish, install, and connect, unless otherwise indicated.

"Furnish" - Means purchase new and dgliver in operating order {o project site

"Install" - Means to physically install the items in-place.

"Connact" - Means make final electrical connactions for a complste operating piece of
equipment. This includes providing conduit, wire, ferminations, eic. 2s applicable.
"Or Equivalent" - Means to provide equivalent equlpmem. Such e qulpmem must beg
approved by the Engineer prior to bidding.

N

'U‘l

EXAMINATION OF SITE:

ELECTRICAL GENERAL PROVISIONS 16001 -1



Starvation Reservoir State Park, Duchasng, Utah
New Restroom and Shower Facility
Division of Faciliiies Construction Managesmeant

A Visit the site and verify existing fisld conditions prior to submitiing bid.

B. All costs arising from site conditions and/or preparation shall be included in the base bid. No
additional charges will be allowed due to inadequate site inspection.

1.8 QUALITY ASSURANCE:
A Parform work in accordance with all governing codes, rules, and regulations including the

following minimum codss (latest editions or as otherwise accepied by the Authorities Having
Jurisdiction):

1. National Electric Code (NEC)
2. International Building Code (IBC)
3. International Fire Code (IFC)
4. International Mechanical Codz (IMC)
5. international Plumbing Code (IPC)
8. American Disability Act (ADA)
7. Nziional Electrical Safety Code (NESC)
8. Loczl Codes and Ordinances
B. Comply with all standards where appiicable for eguipment and materials including the following

minimum siandards:

Underwriter's Laboratories (UL)

American Society for testing Materials (ASTM)
Certified Ballast Manufacturers (CBM)

Insulated Cable Engineers Association (ICEA)
Nztional Electrical Manufaciurar's Institute (NEMA)
American National Standards Instituie (ANSI)
Electrical Testing Laboratories (ETL)

National Fire Protection Association (NFPA)

Institute of Electrical and Electronics Enginesrs (IEEE)
American Institute of Electrical Engineer's Elecirical Power
Systems and Grounding in Commercial Construction
12.  Illuminating Engineers Society (IES)

© 0 N OO WN 2
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C. Provide new slectrical equipmeant conforming to all reguirements as sst forth in the above
standards. Provide UL labeled equipment where such label is applicabie.

D. Comply with zll state and local codes and ordinances. When conflicts occur among codes,
standards, drawings, and/or specifications, the most stringent requirements shall govern.

E. Obtzin all permits, inspections, stc. required by authority having jurisdiction. Include all fees in
bid. Provide a ceriificate of approval to the owner's representative from the inspsction authority
at completion of the work.

F. Provide only first-class workmanship from competent workers, conforming to the best electrical
construciion praciices.

G. The contracior shall have a current state contracting license applicable o type of work o be
psriormed under this contract.

1.7 SUBMITTALS:

ELECTRICAL GENERAL PROVISIONS 16001 -2



Starvation Reservoir State Park, Duchesne, Uiah
New Restroom and Shower Facility
Division of Fagilities Construction Management

1.9

A.

Shop Drawings: After the contract is awarded, bui prior to manufaciure or installation of any
sgquipment, submit eight (8) compleie sets of shop drawings. Partially complete sets of shop
drawings are not acceptable. Submit all shop drawings in one complete submittal package.
Prior to submitting shop drawings, review and ceriify that they are in compliance with the
contract documents; Sign all approved shop drawings. Allow a minimum of two weeks for
architect/engineser o review shop drawings. Refer {o architectural general provision section for
additional reguiremenis.

Provide equipment catalog “cut shests”, brochures and/or drawings which clearly describe the
proposed eguipment. Inciude plans, slevations, sections, isometrics, and detailed engineering
and dimensional information as applicable including equipment room layouts. Elecirical room
layouts are required io show all electrical equipment locations for all projects that include
slecirical rooms. Do not submit catalog sheets which describs several different items in
addition o those items to be used, unless all relevant information is clearly jdentified. Bind each
information sat in three ring binder or binders of sufficient size or sizes 10 enclose all
information. Organize all information by section. Provide separais tabbad covers for each
section of Divisions 16 indicating section number for each section requiring submitials.

include on front cover of binder or binders the name and location of ths project, architect,
elactrical enginear, gensral contractor, electrical contractor, subconiractors, supplier/vendor,
order number, volums, date, and any other applicable information. Certify that shop drawings
are submittad in accordance with the coniract documents with a written statement indicating
compliance. Submitals will be reviewed and comments produced two times maximum.
Additional raviews will be bilied at current rates.

OPERATION AND MAINTENANCE MANUALS:!

Submit four (4) complete sats of operating instruction and maintenancs manuals for all
eguipment and materials provided under Divisions 15 prior io the Substantial Completion
Inspaction.

Drovide manuiacturar's recommendad operating and maintenance insiructions, cleaning and
servicing requirsments, serial and modal number of sach piecs of equipment, complste list of
replacement paris, performance curves and data, wiring diagrams, warranties, and vendor's
nams, address, and phons numbers. Do not submit information which describes several
different itzms in addition to those items to be used, unless all relevant information is clearly
igentiied. Assemble all data in completely indexed volume or volumes. Engrave the job titls,
and name, address, and phone numbers of the contracior on the front cover and on the spine.
Incomplete O&M manuals will be returned to the contractor for correciions / additions.

RECORD DRAWINGS:

Maintain on a daily basis & complete set of "Red-Lined Drawings", reflecting an accurate record
of all work including addendums, revisions, and changes. Indicate pracise dimensioned
locations of all concealed work and equipment, including concealed or embedded conduit,
junction boxes, eic. Record all "Red-Lined Drawing" information on a set of full sized prinis of
the confract drawings.

Ceriify the "Red Lined Drawings"” for correctness. Indicate on each drawing the name of the
general and elecirical contraciors with signatures of each representative responsible for the
work.

The elecirical engineering design firm will create record (as-built) drawings from the ceriified
red-lined drawings; howaver, the general and electrical coniraciors retain the responsibility for
the accuracy of the record drawings.
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1.1

PART 2 -~
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WARRANTY:

Ensure that the electrical system installed under this contract is in proper working order and in
compliance with drawings, specifications, and/ or authorized changes and is free from electrical
defacts. Without additional charge, replace or repair, o satisfaction of the owner's
representative, except from ordinary wear and tear, any part of the installation which may fail or
bs determinad unacceptable within a period of one (1) year after final acceptance or as
otharwise indicatad in individual sections, but in no case less than one year. Warranty
incandascent and fluorascant lamps only for a period of two months from the date of subsiantial
compiletion.

Provide complete warranty information for each item including beginning of warranty period,
duration of warranty, names, addresses, and telephone numbers and proc adures for filling a
claim and obtaining warranty services. Written warranties and guarantses are 10 be submitied
separaisly as

1. Originals bound in 2 binder clearly identified with the title, “"WARRANTIES AND
GUARANTEES the project name, ihe project number, and the Coniractor's business
names.

2. Elactronic documents in *.pdf format.

PRODUCTS

GENERAL:

All materials shall be new and shall bear the manufacturer's name, trade name, and the
approved testing laboratory such as the UL iabel in every case where a stan dard has been
established for that particular material. Used materials are accepiable only if specifically
indicated on drawings.

SUBSTITUTION OF MATERIALS:

Provide only specified products or producis appro\md by addendum. Subsfitutions will be
considerad if two copies of the proposal is recaived at the architect ‘s/enginear's office eight (8)
working days prior to the bid day. Include in the proposal ine spaci ified and proposed catalog
numbers of the eguipment under consm,rauon and a caialog cut shasi(s) with plc.onal and

descriptive information. Certify that the squipment propesed is equal fo ! that specified, that it
has the same elacirical and physical characteristics, compatible dimensions, and mests the
funciional intent of the coniract documenis

It is the responsibility of the contractor to make all substituted equipment comply with the intent
of the contract documents and bear all cost associated with conflicts arising form the use of
substituied equipment.

Provide samples if so required by the architect or engineer before or aiter bid day.

SPARE PARTS:

des pa re parts as specified in Divisions 16 sections. Deliver all spare pans to owner's
representative prior to substantial completion.

ELECTRICAL GENERAL PROVISIONS 16001 - 4
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PART 3 — EXECUTION

3.1

A

Fn

I

L

ELECTRICAL GENERAL PROVISIONS 16001 -

GENERAL:

Workmanship: Provide only first class workmanship from competent workers. Defective
materials or workmanship will not be aliowed on the project. Provide compstent supervision for
the work i0 be accomplished. Keep same foreman on the job, unless a change is authorize

by the enginsear.

Coordination: Prior to consiruction, layout elecirical work and coordinate work with other
trades. Seguence, coordinate, and integrate installation of maierials and equipment for efficient
flow of the work. Coordinate the installation of required supporiing devices and slesves o be
set in poured-in-place concreie and other structural components, as they are consiructad.
Install electrical equipment to facilitate mainienance and rapair or replacement of eguipmani
components. Coordinaie the installation of elecirical materials and equipment above ceilings
with suspansion system, mechanical equipment and systems, and structural components.
Coordinate with all utilities including power, communication, and data installations.

Provide cutting, drilling, channeling, stc. only as necessary for proper completion of the work.
Do not cut structural members unless authorization is issued in writing by the architect/engineer.

Repairs: Repair damage to building, grounds, or utilities as & result of work under this contract
at no additional cost io the owner.

Dimensioning: Electrical drawings indicate locations for electrical equipmeant only in their
approximate location, unless specifically dimensioned. Do not scale slectrical drawings for
dimansional information. Refer to architectural drawings and shop drawings where applicable
for locations of all electrical eguipment. Field verify all dimension on the job site.

Provide block-outs, sleaves, demolition work, eic., required for installation of work specified in
this division.

Standards: Provide slectrical instaliation in accordance with manufacturer's writien
instructions, applicable requirements of NEC, NEMA standards, and NECA's "Standards of
Instaliation”, and in compliance with recognized indusiry practices o ensure that products fulfill
requiremeanis.

All workmen doing work of any nature on State of Utah projects must &t all times carry their
slectrician’s license with them and show it upon reguest. The acceptable ratio of apprentice o
journsyman electricians on the job is 1:1.

REQUESTS FOR INFORMATION:

When it is clearly apparent that information is not adequately describad in the construction
documents or when a coordination problem exists, submit a request for information (RF1)
through proper contractual channels. The electrical engineering design firm will provide a
response through its contractual channel. Although verbal direction may be given io expedite
changes, responses are not considersd part of the contract documents until 2 change order has
bsen issued and signed by the Owner or his designated representative. The Contractor shall
bear all costs associated with proceeding on any change order that has not been approved by
the Owner or his designated representative.

It is not the elecirical engineering design firm's responsibility to answer guestions that could

wn
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clearly be answered by a thorough review of the construction documents. Should an RFI be
issuad by the Contractor where information was available, the electrical engineering firm will bill
the contracior zi the following rates:

1. Principal $125.00 / Hr.
2. Engineer $100.00 / Hr.
3. esigner $ 75.00/ Hr.
4 Construction Adminisiraior $ 70.00/Hr.
5. Drafiing $ 55.00/ Hr.
B. Clerical $ 40.00/Hr.

C. Any damages causad by construction delays due to frivolous RFI's, will be born solely by the
Contracior.

3.3 SAFETY PRECAUTIONS:

A Provide all necessary guards or consiruction barrisrs and take all necessary precautions o
insure the safety of life and properiy.

3.4 CLEAN:

Al Clean up all equipment, conduit, fitiings, wire, packing cartons, plastic, and other debris {hatis 2
direct result of the installation of the work of this division, both during the execution, and at the
conclusion, of the project. Keep the site clean and safe during the progress of the work. Clean
fixtures, intsrior and exterior of all eguipment, and raceways prior to final accepiance. Vacuum
interior of all electrical pansels and equipment. Correct any damagead equipment. Touch-up or
repaint if necessary.

3.5 TEMPORARY POWER:

A Make arrangements with the proper institution authority for all temporary slectricity.

B. Provide temporary powsr, complate with metering and wiring for lighting and power outists for
construction tools and equipment. Report the initial meier reading fo the owner/institution, or
otherwise 2s may be direciad.

C. Service shall be provided with 2 main disconnect and all 20 ampere recepiacles proteciad by 20
amp GF, single-pole breakers. No attempt is mads herein o specify construciion power
requirements for eguipment in dstail...Provide all electrical equipment and wiring as raguired.

D. As soon as permanant power and metering is available, the temporary power supply shall be
disconnecied and removed from the project site.

E. All tsmporary wiring shall mest the requirements of NEC Article 305 and the State Industrial
Commission.

3.6 POWER OUTAGES:

A. All power outages requirad for exacution of this work shall occur during non-standard working
hours and at the convenience of the owner. Any elecirical service interruption will be
coordinated at least 7 days in advance of the power shut-off. Include all cosis for overtime work
in bid. Coordinate all outages and proceed only after receiving authorization from the owner's
representative. Keep all outages to an absolute minimum.

3.7 STORAGE AND PROTECTION OF MATERIALS:

ELECTRICAL GENERAL PROVISIONS 16001 -8
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Provide storage space for storage of materials and apparatus and assume complete
responsibility for all losses due to any cause whatsosver. Lost or damaged materials will be
replaced at no additional cost to owner. Do not store materials and apparatus in any public
thoroughfars or in any arsa on the site where such siorage would constitute a hazard o
persons in the vicinity. Protect completed work, work underway, and apparatus against loss or
damags.

EXCAVATiNG FOR ELECTRICAL WORK:

Verification: Prior io excavating, locats and protect existing utilities and other underground
work in 2 manner which will ensure that no damage or sarvice interruption will result from
excavating and backfilling. Observe all State and Local codes prior to excavating. Do not
disturb walls, footings, and other structural members in any way.

Protection: Provide barricadss, warning signs, and illumination to protect persons from injury =t
excavations. Provide temporary coverings and heat as nscassary o protect bottoms of
excavations from fraszing and frost action. Do not install elecirical work on frozen excavation
bases or subbases.

Coordination: Do not excavate for electrical work until the work is ready o procsed without
delay.

Excavated Materials: Temporarily siore excavated materials near excavation in manner which
will not interiers with or damage excavation or other work. Dispose of and remove gxcavated
materials which are either in excass of guantity needad for backfilling or do not comply with the
reguirements for backiill material.

Burial Depths:  Burial depths must comply with NEC Section 300-5 (or Stais of Utah
reguirements, whichever is more siringani), unless noted otherwise on drawings.

1941

Excavation Permits: Obtain all shut-down and excavation permiis 2s may be reguired for proper

completion of the work.
BACKFILL MATERIALS:

For buried conduits or cables (other than below slab-on-grade, or concrate-encased), provide 2
thickness of well-graded sand on all sides of conduits or cables.

For trench backiill io within 6" of final grade, provide soil maierial suitable for compacting ©
required densities.

For top 8" of excavation, provide top soil.
Backfill excavations in 8" high courses of backfill material, uniformly compacied fo the following

densities (percent of maximum density, ASTM D 1557), using power-griven hand-operaied
compaction equipment:

1. Lawn/Landscaped Areas: 85 percent for cohesive soils, 95 percent for cohesionless
soils.
2. Paved Areas, other than roadways: 90 percent for cohesive soils, 85 percent for

cohesionless soils.

Where subsidence is obsarvable at electrical work excavations during project warranty period,
remove surface, add backiill material, compact, and replace surface treatment. Resiore suriace

ELECTRICAL GENERAL PROVISIONS 16001 -7
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3.10

3.11

3.13

to original condition.
ROOF PENETRATIONS:

Where raceways and/or cables penetrate roofing, provide 26 gauge galvanized iron roof jack,
sized o fit tightly to raceway and/or cable for weather-ii g‘\t eal, and with flange exiending a
minimum of 9" under roofing on all sides. Seal opening betwaen raceway and roof jack with
approved sealant. Coordinate all work with division 7.

FIRE PENETRATION SEALS:

gal all raceway and/or cable penetrations through fire-rated floors, wall, 2nd ceilings to prevent
the spread of smoke, fire, toxic gas or water through the penefration either before, during or
after fire. Provide penetration sealants and fittings of ratings to maich the rating of the
penstrated materials so that the original fire rating of the floor or wall is maintained as re uired
by Article 300-21 of the NEC.

1

Ssalant Systems: Provide ssalants, wall wraps, partitions, caps, and other accessori
complying with UL 1479 (ASTM E-814) from the following where applicable:

(I )

3 Fire Barrier Sealing Penetration System
Chase Foam Fire Siop Systsm

Thomas and Betis Flame Safe Fire Siop Sysiem
Nelson Fire Siop Products

RN

szal fittings for conduit

Fittings: Where applicable, provide OZ Type CFSF/l and CAFSF/I fire
bs, and simiiar structures.

fir
and cable penstrations through concrete and masonry wall, floor, siab

]

install sealanis and fitings in accordance with all manufacturer's writien instructions.

LABELING:

{\)

ng ravad black piastic laminated, with white-core labels, 1/
ttached on both the interior and exterior the following b ciri

=

18" thick, shall be permanantly
rical equipmeant

Branch pansis

Swiichgear

Disconnact swiiches

Motor starter and controls junction boxes (power and auxiliary)
Push butions

Themal swiicheas

Time swiiches

Motor control ceniers

Transiormer

Similar equipment.

Lighting contactors and associated swiiches
Junction boxes larger than 4x4x1/2.

s O 0N OO W

N =o

The labels shall have 1/4" high, engraved letiers, such as EF-1, AC-1, Panel A, eic
Label for motor starters and/or thermal overload switches shall include healer size and F.L.A.
Labels shall be red where serving emergency loads.

CONCRETE BASES

ELECTRICAL GENERAL PROVISIONS 16001 -8
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3.14

3.15

>

Housskseping Pads: Unless otherwiss noted, provide 4" high reinforced concreie bases jor al
floor-mounted or floor-standing electrical equipment, including but not necessarily limited o the
following:

1. Transformers

2. Switchgear

3. Motor control ceniers

4, Generaiors

3. Batiery racks

8. Similar Equipmeant

Extend bases 6" beyond equipment or mounting rails on 2l sides or as shown on the drawings.
Not withstanding this requirement, coordinate with eguipmeant manufacturer, shop drawings, and
haight of bass o ensure compliance with NEC 380-82.

Concreie bases: Rafer o Ssction 16551 — exterior arsa lighting.
Transformar Pads: Provide and locate properly sized concrate pads for power company

furnished pad mounted ir: n“formera in accordance with powser company clearance
requiremeanis.

Notify eng esr pnor LO allt sting specified hersin at least three business da
i ests 10 insure the proper operzation of the slectric

PROJECT FINALIZATION AND START-U

v

Upon complstion of the work, have each factory representative and/or subconiracior assist in
art-up and testing of their respective systems.

Have sach represantative give personal instructions on operating and mainienance of their

egquipment o the owner's maintenance and/or operation personne .

Havs representatives ceriify each sysiem with 2 writien statement indicating that they have

performed start-up and final chack out of their respective sysiems

FINAL REVIEW:

Have the project foreman accompany their reviewing parties and remove coverplaies, panel

the
covers, access pangls, &ic. 2s reql estad, to allow review of the entire electrical system.

END OF SECTION 15001

ELECTRICAL GENERAL PROVISIONS 16001 -
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SECTION 18070 - ELECTRICAL CONNECTIONS FOR EQUIPMENT

PART1-

1.1

—_

w

;(>

GENERAL

RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division-1 Specification Sections, apply o work of this section.

This section is 2 Division 18 General Provisions section, and is part of each Division 16 saction
making reference to electrical connections.

DESCRIPTION OF WORK:

Exiant of slecirical connections for equipment includs all final electrical connections for all
eguipment having slectrical requirements including, but not necessarily limited o the following:

1. Eguipment specified under all divisions of the contract. Refer io other divisions for
specific elecirical requirements.

2. Owner-furnished eguipment

3. Kitchen Equipmant

4. Eic.

QUALITY ASSURANCE:
STANDARDS: Refer io Saction 16001 - Electrical General Provisions as applicable.

SHOP DRAWINGS: Not reguirad.

- PRODUCTS

Provide all materials for electrical connections including, but not nacessarily limited {o the
following:

Racaways

Fittings

Conduciors

Cords

Cord caps

Wiring devices

Pressurs conneciors
Lugs (CU-AL)

. Elecirical insulating tape
10.  Heat-shrinkable tubing
11. Cable fies

12, Wire nuis

13.  Other items and accessories as required.

© P NDUS NS

Crimp on or slip-on type splicing materials designed fo be used without wire stripping are not
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accepiable.
C. Powsr Distribution Blocks: Provide Sguare D Type LB or Equivalent.

D. Refer 1o other Division 16 sactions for specification of electrical materials as applicable.

3.1 GENERAL:

>

Miake electrical connactions in accordance with manufacturer's written instructions, applicable
reguirements of NEC, NEMA Standards, and NECA's "Standards of [nstaliation”, and in
compliance with recognized industry practices to ensure that products fulfill requiremenis

3.2 CONNECTIONS:

Permansntly Instalied Fixed Equipment.

;l>

1. Install conductors in flexible conduit from junction box to equipment control panel or
connaciion point.

2. Where such installations are subject {o moisiure, install in liquid-tight flexible conduit.

B. Movable egquipment:
1. Provide wiring davices, cord caps, and multi-conducior cables as requirad.

C. Other mathods as requirad by the NEC and/or as reguired by special equipment or field
conditions.

D. Power Distribution Blocks: Unless noted otherwise on drawings, provide power distribution
blocks only for tapping of fesders and branch circuits. Locate in junction box or gutier in NEMA

ratings 1o suit application.

3.3 MANUFACTURER'S INSTRUCTIONS:

3>

Obiain manufacturer's instruction and wiring diagram regarding electrical connections of ach
piece of equipment and provide connections in accordance therewitn.

3.4 VERIFICATION OF LOAD CHARACTERISTICS:

A Verify elecirical load characteristics of all aqulpmam prior to rough-in. Review respective shop
drawings of all other Divisions and Owner's equipment manuals. Report any variances from

electrical characteristics notad in the contract documents to the Architect/Enginesr prior to
rough-in.

B. Value of rough-in work, slectrical equipment, sic. installed and/or purchased by the coniracior
not mesting equipment reguirements shall be credit d back io the owner.

END OF SECTION 186070
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SECTION 168072 - ELECTRICAL SUPPORTS AND SEISMIC RESTRAINTS

—
N

1.3

1.4

;>

>

RELATED DOCUMENTS:

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

SUMMARY:

This Section includes the following: .

1. Hangers and supporis for electrical equipment and sysi
2. Seismic restrainis for elecirical equipment and sysiems.
3. Construction reguirements for concreie bases

DEFINITIONS:
IBC: International Building Code.

sismic Restraint: A structural support slement such as a mstal framing member, 2 cable, an
anchor bolt or siud, a fastening davice, or an assembly of these items used 0 transmit seismic
forces from an item of sguipment or system to building structure and to limit movement of itam
during a seismic avent.

SUBMITTALS

roduct Data: lliustrate and indicat

e style, material, strength, fastening provision, and finish for
each type and size of electrical support

and aismic-rasiraint oamoon:”uusad

1. Tabulate types and sizes of seismic restraints, complste with reporf numbers and rated
strength in tension and shear as evaluated by an agancy accepiable o authoritizs having
jurisdiction.

2. Annotate to indicate application of sach product submitied and compliance with

r==qun’=m==n is.

Shop Drawings: Indiczte materials and dimensions and identify hardware, ’mciuding attachment

and anchorage devices, signad and sealed by a qualified p rofessional engineer. Include the
following:
1. Fabricated Supports: Representations of field-fabricated supports not detailed on
Drawings.
2. Ssismic Restrainis: Detail anchorage and bracing not defined by details or charts on
Drawings. Include the following:
a. esign Analysis: To support selection and arrangement of seismic resiraints.
Include calculations of combined tensile and shear loads.
b. Details: Detail fabrication and arrangement. Detail attachments of resiraints to the

ssirained items and to the structure. Show attachment locations, methods, and
spacings. Ioenu"y components, list their strengths, and indicate directions and
values of forces transmitted 1o the structure during seismic events.

C. Preapproval =nd Evaluation Documentation: By an agency acceptiable io
authorities having jurisdiction, showing maximum ratings of restraint items and the

ELECTRICAL SUPPORTS AND SEISMIC RESTRAINTS 16072 -1
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A

B.

C.

basis for approval (fests or calculations).

Coordination Drawings: Show coordination of seismic bracing for electrical componenis with
other systems and squipment in the vicinity, including other supports and seismic restraints.

Welding ceriificaies.

Qualification Data: For professional engineer and {esling agency

Field guality-control test reporis.
QUALITY ASSURANCE:

Comply with seismic-restraint reguirements in the I1BC uniess requirements in this Section are
more siringant.

Testing of Ssismic Anchorage Devices: Comply with tesiing reguiremenis in Part 3.

Weilding: Qualify procedures and personnel according 1o AWS D1.1/D1.1M, "Structural Welding
Code - Sizal”

PART 2 - PRODUCTS

2.1

2.2

A

A

MANUFACTURERS:

in other Part 2 articles where titles below infroducs lists, the following requirsments apply to
product selection:

1. Available Manufaciurers: Subject to compliance with requirsments, manufaciurers
offering products that may be incorporated into the Work include, but are not limitad fo,
manufaciurars specified.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS:
Rated Strength: Adeguate in tension, shear, and pullout force io resist maximum lcads
calculzated or impesed under this Project, with 2 minimum structural safety factor of five times

the applied force.

Steel Slotted Support Systems: Comply with MFMA-3, factory-fabricated components for field
assembly.

1. Available Manufaciurers:
a. Cooper B-Ling; a division of Cooper Industries.
b. ERICO Iniernational Corporation.
C. Allied Support Systems; Power-Strut Unit.
d. GS Metals Corp.
e. Michigan Hanger Co., Inc.; O-Strut Div.
[

National Pipe Hanger Corp.
Thomas & Betis Corporation.
Unistrut; Tyco International, Lid.
) Wesanco, Inc.
2. Finishes:
a. Metallic Coatings: Hot-dip galvanized after fabrication and applied according o

—= oD@
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MIFMA-3.
3. Channel Dimensions: Selected for structural loading and applicable seismic forces.

Raceway and Cable Supports: As described in NECA 1.

Conduit and Cable Support Devices. Ste

ieel hangers, clamps, and associated fittings, designed
for types and sizes of raceway or cable to be

supported.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armorad electrical conduciors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces a8
reguired to suit individual conductors or cables supporied. Body shall be mallezble iron.

Struciural Stesl for Fabricated Supports and Restraints: ASTM A 35/A 36M, siesl plaies,
shapes, and bars; black and galvanized.

Mounting, Anchoring, and Attachment Components: ltems for fastening electrical items or their
supports io building surfaces include the following:

1. Verify suitability of fasteners in subparagraph below for use in lightwaight concreie or
concrets slabs less than 4 inches (100 mm) thick.
2. Powdar-Actusted Fastensrs: Threaded-stesl stud, for use in hardaned poriland cement

concrate, steal, or wood, with {ension, shear, and pullout capacities appropriate for
supporiad Ioads and building materials where usad.
a. Available Manufaciurers:

1) Hilti, Inc.

2) ITW Construction Products.

3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co. Inc.

3. In the following subparagraph, use stainless stesl anchors in corresive environments.
4, Mechanical-Expansion Anchors: Insert-wedge-typs, zinc-coatad stesl, for use in
hardenad poriland cement concrste with tension, shear, and puliout capacifies
appropriate for supporied loads and building materials in which usad.
a. Avzilable Manufacturers:
1) Cooper B-Line; a division of Cooper industries.
2) Empire Tool and Manufacturing Co., Inc
3) Hilii, Inc.
4) ITW Construction Products.
5) MKT Fastening, LLC.
B) Powers Fasieners.
5. Clamps for Attachment o Stesl Structural Elements: MSS SP-58, type suitable for
attachad siructural element.
B. Through Bolts: Structural type, hex head, high strength. Comply with ASTM A 325.
7. Toggle Bolis: All-stesl springhead type.
8. Hanger Rods: Threaded stesl.

SEISMIC-RESTRAINT COMPONENTS:

Rated Strength, Features, and Application Requirements for Restraint Components: As definad
in reports by an agency accepiable o authorities having jurisdiction.

1. Structural Safety Factor: Strength in tension, shear, and pullout force of components
usad shall be at least five times the maximum seismic forces 10 which they will be
subjecied.
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B. Angle and Channel-Type Brace Asseﬂbhes Stzal angles or steel slotted-suppori-sysiem
es for a

componenis; with accassorie
struciure at the other end.

o

ftachmeant to bracad component at ons end and {0

C. Cable Restraints: ASTM A 603, zinc-coated, stes! wire rope aftached 1o sieel or sta ain
thimbles, brackats, swivels, and bolis designed for res siraining cable service.

building

less-sieel

"Support,

1. Available Manufaciurers:
a. Amber/Booth Company, Inc.
b. Loos & Co., Inc.
C. Mzason Indusiries, Inc.

2. Ssismic Mouniings, Anchors, and Attachmenis: Davices as specified in Part 2
Anchorage, and AﬁachmamComDm,n“‘ Article, selectad fo resist seismic jorces.

3. Hanger Rod Stiffener: Sisel tube or sieel siotied-support-system slesve with infernally
bolied connaciions to hanger rod, of design recognized by an agency accepiable o

authorities having jurisdiction.
4. Bushings for Fioor-iMounied Equipment Anchors: Neoprens units des;gn dio

10
ssismically rated rigid equipmant mountings, and matched o fype and size of anc’nor

bolts and siuds LaEd.

w

elements and stesl slssves designed for ssismically rated rigid equipment mou
and maichad fo type and size of attachment devices used.

24 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES!

A

Al Description: Weldad or boliad, structural-steel shapes, shop o
of supporiad sguipmeant.

__,‘

ield fabricated io fit di

Bushing Assemblies for Wall-Mounted Equipment Anchorage: Asssmblies of nsoprene

niings,

imensions

B. Materials: Comply with requirements in Division 5 Section "Msial | Fabrications” for siesl shapes

and plates.
PART 3 - EXECUTION
3.1 APPLICATION

A Comply with NECA 1 for aoohcauon of hangers and supports for electrical equipment and
systems, except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supporis jor
raceways as within 12 inches of coupling, fitting, and box, at each 90 degrees band, minimum of
two supporis per ten foot run. Minimum rod size shall be 1/4 inch (6 mm) in diameter.

C. Multiple Raceways: Install trapeze-type supporis fabrica =d with steel slotted or other support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits
1. Secure raceways and cables o these supports with single-bolt It conduit clamps, or as

otherwise required by an agency acceptable to authorities having jurisdiction.
3.2 SUPPORT AND SEISMIC-RESTRAINT INSTALLATION:

A. Comply with NECA 1 for installation requirements, except as spe Cifl

ELECTRICAL SUPPORTS AND SEISMIC RESTRAINTS
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B. Racesway Support Methods: In addition o metho

ds describad in NECA 1, raceways may bs
supported by opsnings through structurs members, 2s p

ermitiad in NFPA 70.

C. Install seismic-resiraint components using msthods approved by the evaluation service
providing requirsd submittals for component.

D. Strength of Support and Seismic-Restraint Assemblies: Vhere not indicated, s
components so strength will be adegquate to carry present and future static and
within specified loading limits. Minimum static design joad usead for strength deter mmation shall
be weight of supporied componenis plus 200 Ib (90 kg).

slect SIZBS o7
seis

E. Mounting and Anchorage of Surface-Mounied Equipment and Compongenis: Anchor and fasien
slecirical items and their supporis o building structural elements by the Toliowmg meihods
unless otherwise indicated by code:

1. To Wood: Fasien with lag screws or through bolis

2. To New Concraie: Boit to concrete inseris.

3. To Masonry: Approved foggle type bolts on hollow masonry units and expansion anchor
fastanars on solid masonry uniis

4, To Existing Concreie: Exoansnon anchor fasienars.

3. Instsad of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be usad in existing standard-weight concrete 4 inches (100 mm)
thick or greater. Do not use for anchorage 1o lightwaight-aggregats concrete or for slabs
less than 4 inchas (100 mm) thick.

8. To Stesl: Beam clamps (MSS Typs 18, 21, 28, 25, or 27) complying with MSS SP-69
Spring-iension clamps.

7. To Light Sisel: Shesst metal screws.

8. ltems Mouniad on Hollow Walls and Nonstructural Building Surfaces: Mount cabinsis,
panslboards, disconnsct swiiches, control enclesures, pull and junction boxes,
transformars, and other devices on slotted-channel racks attached to substrate by me
that mest seismic-restraint strength and anchorage reguiremeants.

F. Drill holes for expansion anchors in concraie at locations and to depths that avoid reinforcing
bars.

G. Do not drill or core cut holes for anchors or use powder-activated fasteners in posi-iension
slabs, joists, and beams.

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS:

A Comply with instaliation reguirements in Division 5 Section "Metal Fabrications” for siie-
fabricated metal supporis.

B. Cut, fit, and place miscellansous metal supports accurately in location, alignment, and elevation

io :upoor* and anchor electrical materials and equipment.
C. Field Welding: Comply with AWS D1.1/D1.1M.
3.4 CONCRETE BASES:

A Concrate Bases: Anchor equipment fo concrate base according 10 equipment manufacturers
written instructions and seismic criteria at Project.

B. Construct concrete bases of dimansions indicated but not less than 4 inches (100 mm) larger in
both directions than su p oried unit, and so expansion anchors will be & minimum of 10 bolt
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diameters from edge of the base.

1. Install dowal rods o connect concrete base to concrete floor. Unless otherwise
indicated, install dowsl rods on 18-inch (450-mm) centers around full perimeter of the
base

2. Install epoxy-coated anchor bolis for supported egquipment that axtend through concreie
base, and anchor info structural concrete ficor.

3. Place and secure anchorage devices. Use supporiad equipment manufaciurer's setiing
drawings, templates, diagrams, mstrucuom and directions furnishad with items {o be
embeddad.

4, Install anchor bolis to elevations required for proper attachment to supporisd equipmant.

5. in tall anchor bolts according to anchor-bolt manufacturer's writien instructions.

B. Use 3000-psi (20.7-ViPa), 28-day compre ssive-sirength concrete. Concrele materials,
reinforcement, and placement reguirements are specified in Divis ion 3 Section "Cast-in
Place Concreia."

3.5 INSTALLATION OF SEISMIC-RESTRAINT COMPONENTS:!
A Install bushing assembiies for anchor bolts for floor-mouniad eguipment, arrangad 1o provide
resilient media batwasn anchor bolt and mounting hole in concrets base.
B. Install bushing assemblies for mounting bolts for wall-mounisd aqummmm arrangad to provide
resilient madia where squipmeant or equipment-mounting channels e attached to wall.
C. Restraint Cables: Provide slack within maximums recommended by manufacturer.
D. Aftachment fo Structure: I spacific attachment is not indicated, anchor bracing io struciurs at
flangss of beams, upper fruss chords of bar joists, or at concrste membears.
3.8 FIELD QUALITY CONTROL:
A. esting Agency: Engage 2 quaiifi d indspendent testing and inspecting agency 1o perform fisld
asts and inspactions and prepare test reporis.
B. Testing: Test pullout resistance of ssismic anchorage davices.

1. Provide avidence of recent calibration of test equipment by a testing agency accepta ble
to authorities having jurisdiction.

2. Scheduie test with Owner, through Architect befo & connaciing anchorage d*vic to
restrainad componant (unless pos&connacmon esting has been approved), and with at
least seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load-spreading members.

4. Test at least four of each typs and size of installed anchors and fasteners selecied by

rchi;ecf

5. Test to 90 percent of rated proof load of device.

B. I¥ a davice fails test, modify all installations of same type and retest until saiistactory
results are achisved.

C. Record iest resulis
END OF SECTION 16072
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SECTION 16110 - CONDUIT RACEWAYS

PART 1 - GENERAL

1.1

>

RELATED DOCUMENTS:

Drawings and general provisions of Confract, mcludmg eneral and Supplementary Conditions
is

znd Division-1 Specification Sections, apply to work of this se ction.

This seciion is a Division 16 Genaral Provisions section, and is part of each Division 16 sactions

making reference o conduit raceways.

DESCRIPTION OF WORK:

Extent of raceways is indicated by drawings and schedules.
Types of raceways in this saction inciud the followings:

1 Rigid Metal Conduit

2 PVC Externally Cozted Rigid Steel Conduit
3. Iniermediaie Metal Conduit

4. Elecirical Mstallic Tubing

5 Flexible Metal Conduit

B Liguid-tight Fiexible Metal Conduit

7 Rigid Non-mestaliic Conduit

QUALITY ASSURANCE:

Standards: Refer io Section 16001 - Elecirical General Provisions as appli
conduit racewzy insialliztion in accordance with r=comm=nuamo f

S0
Stesl Institute "Design Manual on Siesl Elscirical Racsways”, iatest edition.

Manufacturers: Firms regularly engagasd m the manufaciure of raceway of ty

T'.haﬁu
iti

czble. Provids
merican fron and

es
reguirad, whoss produc s have baen in satisfactory service for not less than 'fnrae (3) years.

Shop Drawings: Not required.

PART 2 — PRODUCTS

N
RN

CONDUITS:

Rigid Matal Conduit (RMC): Provide zinc-coated, hot-dipped galvanized, rigid metallic conduit

in accordance with Federal Specification WW-C-0581 and ANSI C80.1.

PVC Externally Coated Rigid Metal Conduit:  Provide hot-dipped galvanized, rigid metallic
conduit externally coated with Polyvinyl Chioride (PVC) in accordance with ANSI C80.1 and

NEMA Sid. Pub. No. RN 1.

intermediate Matal Conduit (IMC): Provide hot-dipped galvanized, intermedizis metal conduit in

accordance with Federal Specification WW-C-581.

CONDUIT RACEWAYS
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D. Electric Metaliic Tubing (EMT): Provide siectric mstal tubing in accordance with Federal
Specification WW-C-563 and ANSI C80.3.

E. Flexible Metal Conduit: Provide zinc-coated, flaxible metal conduit in accordance with Federal
Specification WW-C-568.

L

Liquid-Tight Flexible Metal Conduit: Provide liguid-tight, flexible meta al conduit, consiructed of
single strip, flexible continuous, interlocked, and aouol—-wraopzd sieal, a=!v=:n zed insids and
outside, coated with liguid-tight jackst of flexible Polyvinyl Chioride (P\/C)

G. Rigid Non-Metaliic Conduit: Provide rigid non-metaliic conduit (PVC) in accordance with
ANSI/NEMA TC 2, Type 1 for concrate encasement, Type 2 for direct burial.

2.2 FITTINGS:

3=

. Rigid Meizl Conduit, Infermediate Metal Conduit, and PVC Exiernally Cozted Rigid Metal
Conduit: Provide fully-threaded, malleable stesl fittings, rain-light and concr=t=~ngm
appiicable. Provide double locknuts and metal bushings at t all conduit terminstions. Install OZ
Type B bushings on conduits 1-1/4" and larger.

B Eleciric Metallic Tubing: Provide hs._llaied throat, non-indenier, set s malieable sisal
fittings. Scraws must have a full set. Provide concrete-tight compr ty fittings in
suspended siabs. All EMT fitlings snall be fabricated from steel. Dl—— ft‘lnos or fittings
mads from pot metal shall not be allowsd. Indenter fype filtings are not accept able. Insiall OZ

Type B bushings on conduits 1" and larger.

C. exible Matal Conduit Provide flexible metal conduit fitiings in accordance with Federal
Speuncduon W-F-408, Type 1 Ckas 1, and Style A. Commercial "gresnfield” not less than
1/2" diameter or as otherwise s pacifisd on drawings is accepiable.

D. Liquid-Tight Flexible Metal Conduit: Provide liquid-tight fiexible meatal conduit fittings in

accordancs wuh Faderal Specification W-F-408, Type 1, Class 3, Style G.

m

Non-Metallic Conduit. Provide non-metallic conduit fitiings (PVC) in accordance with
ANSI/NEMA TC 3 to maich conduit types and materials.

o
M

xpansion Fittings: OZ Type AX, or equivalent to suit application.

G. Sezling Bushings: Provide OZ Type FSK, WSK, or CSMI as required by application. Provids
OZ Type CSB internal ssaling bushings.

H. Cable Supports: Provide OZ cable supporis for vertical risers, type as required by application.
2.3 SIZES:
A Provide conduits in sizes 2s indicated in contract documents or as otherwise specified herein,

but not less than 3/4".
PART 3 - EXECUTION

3.1 GENERAL:

A. Install raceway and accessories in accordance with manufacturer's writien instructions,
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applicable reguirements of NEC, NEMA Standards, and NECA's "Standards of Insta iation", and
in compliance with recognized industry practices o ensure that products fulfill requirements.

3.2 LOCATIONS:
A Rigid Metal Conduit and Fittings: Use for conduit bends greater than 22 degrees whers buried
below grade or slab on grade. Install RMC where racesway passes veriically through siab-on-

grade. Where raceways penetrate building, manholes, or vault walls and floors below grade,

provide RMC for 2 minimum distance of 10" on the exterior side of the floor or wall. Use RMC
for exposed runs where conduit is subject {0 moisture, weather, or machanical injury. Use in

hazardous locations in accordance with all NEC reguirements.

B. Intermadiate Matal Conduit and Fittings: Use for exposed runs where conduit is subject fo
moisture, weather, or mechanical injury. Use in hazardous jocations in accordance with all NEC
reguirements.

C. Eleciric Metal Tubing and Fittings: Use for above-grade feeders, branch circuits, and signal and
conirol circuit, unless specifically noted otherwise on drawings. install in suspendead slabs
subjact to local code requirements and fire rating considerations.

D. Elexible Metal Conduit and Fittings: Use as whips for lighting fixiures, fixed eguipment where
not expesed to weather of moisture, other devices where reguired by NEC, and as regussiad by
the Enginser. Maximum length not to exceed &, unless spacifically approved by the Electrical

m

Liquid-Tight Flexible Metal Conduit and Fittings: Use for connaction io moior ierminal boxes,
fixad equipmeant where subject to moisture or weather, and other equipment subject 1o
movarnent or vibration.  Maximum lsngth not to excesd &', unless specified otherwise.

L

Rigid Non-Metallic Conduit and Fittings: Use for below-grade service enrances, feeders,
branch circuits, and signal and conirol circuit, uniess specifically noted otherwise on drawings.
Do not use above grade.

3.3 METHODS:

A. Mziniain a minimum of 12" clearancs bstween sieam or hot water lines or ofher hot suriaces.
Where such clearance is impractical, insulate conduit with approved materials.

B. Install conduits parallel with or at right angles to lines of the structure. Route conduits
symmeirically where possible.

C. Field bends and offsets shall be made without flattening, kinking, rippling or destroying the
smooth internal bore or surface of the conduit and to not less than NEC minimum radius.
Conduit that shows signs of rippling or kinking shall not be installed. Conduits installed wiih
wrinkles or kinks or otherwise in an unworkmanlike manner shall be replaced &t no additional
cost {o owner.

D. Precaution shall be exercisad to prevent accumulation of water. dirt or concrete in the conduits
during the exscution of the project. Conduits in which water or foreign matter has been
psrmitted to accumulate shall be thoroughly cleaned or the conduits runs replaced where such
sccumulation cannot be removed by methods approved the engineer.

E. Any conduit which pierces airtight spaces or plenums shall be sealed to prevent air leakage with
mastic acceptable to the Architect.

CONDUIT RACEWAYS 16110-3



Starvation Reservoir Siate Park, Duchasne, Utah
New Restroom and Shower Facility
Division of Facilities Construction Management

3.4

A

[Tl

m

;l>

3.8

CONDUIT

CONCEALING:

All raceways shall be concealed within the ceilings, walls, and floors, except in locations where
exposed raceways are specmcally permitted, such s sguipment rooms and unfinished storage
areas. In equipment rooms, if lighting raceways are run exposed, installation shall not be done

until piping and duct work layout has been determined in order that lighting boxes may be

located so as to avoid being coverad by overhead ducts and piping. If lighiing racaways in
eguipment rooms are concealed in the siructural ceiling slab, afier mechanical work is
complete, exposad conduit extensions shall be run to locate lighting fixtures where {hey are not
obscured by work of other trades

BURIED CONDUITS:

Comply with all burial depths as defined in NEC Section 300-5. Bury all conduits at le 24"
below grads, unless apec:'r" ally indicaied oitherwiss on drawmc; Provide magnetic 6 wndv
“Yellow Warning" ribbon 12" directly above conduit and §" below finished grade measured from
the top of the conduit or duct bank. Where muliiple small lines are buried in a common french
and do not exceed an overall widih of 18", install 2 single marker.

Slope all conduits toward manholes or pull boxes for proper drainage. Use weep holes. Gravel
drainage pockets are not permitied.

Coat all metal conduits with an approvad asphaltic compound or wrap with two layers of PVC
tape.

Under Concrate Slab on Grade: Horizontzl conduit must be installed 2 minimum of 2° below the
boitom of the concrete slab. Conduits should not be instzlied in concreie slabs.

Concrete Encasement. Wheare conr*rete sncasement is indicated on drawings, provide
ductbank construction usmg red 3000 psi at 28 day sirength concrete. Provide minimum 4°
cover on all sides of exterior conduits. Provide conduit spacers where applicable. Cozt all mstal
conduits with an approvad asphaliic compound or wrap with two layers of PVC iaps.

Where conduits an nded for futurs use, cap and clearly mark.

m

:
TA

( D

ELECTRICAL CONTINUITY
Provide slectrically continuous conduit sysiems throughout.
FIELD CUTS AND THREADS:

Cut all conduits square. Remove all sharp or rough edges and ream all burrs, inside and
outside. Provide clean sharp threads on RMC and IMC.

Engage at least five full threads on all RMC and IMC fittings. Before couphngs or fittings are
sttached, apply one coat of red lead or zinc chromate to male threads of RMC or IMC. Apply
coat of red lead, zinc chromate or spacial compound recommendad by manufacture to conduit
where conduit protective coating is damaged.

SUSPENDED SLABS:
Whan conduit is installed in the suspendad slab, it shall be limited to conduits having a diameter

of 1" (25 mm) or less, or less than 1/3 the concrete cover, and NO Crossovers occur, and conduit
spaced atf least 18" (450 mm) apart with a 3/4" (20 mm) cover.
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3.9

A

3.10

3.11

3.12

A

CONDUIT ENDS:

Cap all spare conduits. Cap or plug conduit ends during consiruction o prevent enirance of
foreign material.

SPARE CONDUITS:

Provide five (5) 3/4" empty conduits from panel stubbed into ac =ssible ceiling space and five
(5) 3/4" conduits into accessible floor space. When floor is not accessiblg, provide six (8) 3/4"
empty conduits from panel stubbed inio accessible ceiling space. Cap and Izbel all conduits.

Install a 200 Ib. polypropyiene pull cord in each empty conduit run.

HAZARDOUS LOCATIONS:

install RMC 2nd IMC in all hazardous locations 2s defined by the NEC. Provide suiiable fitlings,

szal-offs, boxes, sic. to comply with all NEC requirements and/or as shown on ths drawings.
Provide inspaction fittings with hazardous location rated drains io prevant water from
accumulating in conduit runs.

CLEANING:

Pull mandril and swab through all conduits before installing conduciors.

END OF SECTION 16110
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SECTION 16120 - CONDUCTORS AND CABLES

PART 1 - GENERA

1.1 RELATED DOCUMENTS:
A . Drawings and general provisions of Coniraci, mciucung Ga ral and Supplamentary Conditions
and Division-1 Spacification Sections, apply to work of this section.
8. This section is a Division 16 General Provisions section, and is part of each Division 16 section

making reference to conductors and cables.
1.2 DESCRIPTION OF WORK:

A . This saciion includes building wires and cables and associated conneciors, splices, and
terminations for wiring systems rated 600 V and less.

I)

B. Types of conductors and cables in this section include the following:
1. Copper Conduciors.
2. Flexible Cords.

C. Applications for conductors and cables reguired for project include:

1 Electrical service.
2. Fesders.
3 Branch Circuiis

1.3 SUBMITTALS:
A.  Product Data: For each typs of conducior and/or cable indicated.
B. Field Quality-Control Test Reporis: From Contractor. Refer to Section 16001 — General

Elecirical Provisions.

1.4 QUALITY ASSURANCE:

A Electrical Componenis, Devicss, and Accessorigs: Listad and labeled as defined in NFPA 70,
Article 100, by a testing agency acc=mable io authorities having jurisdiction, and marked for

intended uss.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 GENERAL:

I

A . WManufacturers: In other Part 2 articles where aubparagraph iitles below introduce lists,
products by the manufacturer specified, subject to compliance with reguirements

B. Ambient Conditions: Conduciors used for branch circuits in areas where the ambient conditions
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excead 30 degree C. shall be provided with insulation approved for that temperaiure.

C. Wirs Sizes: As indicated on slectrical drawings or as specified herein, but in no case less than
No. 12 AWG.

2.2 COPPER CONDUCTORS:
A . Manufacturers:
1. American Insulated Wire Corporation; 2 Leviton Company.
2. General Cable Corporation.
3. Senator Wire & Cable Company.
4 Southwire Company.
B. Referio Part 3 "Conducior and Cable Appiications" Ariicle for application requirements.
C. Refersnces and Ratings:
1. ICEA S-85-358 / NEMA WC70.
2. ASTM.
3. UL Standard 83.
4.

UL Standard 1083 (MTW).

5. Federal Specification J-C-30B.
8. NEC.
D .  Conducior Maierial: Copper.

m

Stranding: Solid conductor for No. 12 AWG, stranded for No. 10 AWG and larger.
F.  Conductor Insuiation Types: Thermoplastic-insulated, Typs THHN / THWN-2.

2.3 FLEXIBLE CORDS:
A Manufaciurars:

American Insulated Wire Corp.; a Leviion Company.

General Cable Corporsation.

Senator Wire & Cable Company.
Southwire Company.

N

B. Referio Part 3 "Conducior and Cable Applications" Article for application requirements.

C. References and Ratings:

1. ASTM.
2. ICEA.
3. UL 62.
4, Pendant or poriable.
5. Damp locations.
8. 600 Volis.
7. NEC Article 400.
D . Conductor Material: Copper.
E. Stranding: Class K, flexible stranded conductor.
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“T1

Conductor Insulation Types: Heat- and moisture-resisiant TPE insulation.

G. Fillers and Wrapping: Non-wicking polypropylene fillers, with tissue-paper separator wrapped
around the 2ssembly.

H. Outer Jacket Black-colored, heat-, moisture-, and oil-resistant TPE jackst.

I rounding: Insulated green grounding conductor.

J. Cord Typs: 30, hard-usage.
2.4 CONNECTORS AND SPLICES:

A .  Manufacturers:
1. AFC Cable Sysiems, Inc.
2. r\MP Incorporaied/Tyco international.
3. Hubbell/Anderson.
4, 0-Z/Gedney; EGS Electrical Group LLC.
3. 3M Company; Electrical Products Division.

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,

and class for application and service indicated.

C.  Splices for wirs sizes #10 and smaller shall be screw-on type similar to scotch or idsal wing nut
conneciors. Crimp-on splices designad to be usad without wire stripping are not accepiable.

PART 3 — EXECUTION

3.1 GENERAL:

A Install conduciors, cables, and accessories as indicated, in compliance with manufaciursr's
writien instruction, applicabla raquxramant‘ s of NEC, NECA's "Standards of Insizallztion”, and in
accordance with recogm_vd industry practices to ensure that products fulfill requirements

3.2 CONDUCTOR AND CABLE APPLICATIONS:

A Service Enirance: As indicated on the elecirical drawings.

B. Feaders: As indicated on the electrical drawings.

C. Branch Circuits:

1. Expesad, inciuding in crawlspaces: Copper conduciors in racaway.
2. Concealed in ceilings, walls, and pariitions: Copper conduciors in raceways.
3. Concealed in concrete and below slabs-on-grade: Copper conductors in raceway.

D. Cord Drops, Reels, and Portable Appliance Connections: Flexible cord.

m

Cless 1 Control Circuits: Copper conductors in raceway.

3.3 INSTALLATION:
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A Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B, Use manufacturer-approvad pulling compound or lubricant where necassary; compound used
must not deteriorate conductior or insulation. Do not excead manufacturer's recommended
maximum pulling tensions and sidewall pressure values

C. Use pulling means; including fish tape, cable, rope, and basket-wsave wire/cable grips that will
not damage cables or racaway.

D. Whan racaway is not requirad, instzll concezled cables parallel and perpendicular o suriaces of
structural members, and follow surface coniours where pessible.

E. Support cables according o other applicable specification sections.

F. sal around cables penetrating fire-rated slements to comply with applicable fire stop

specification secfions.

G. Color Coding: Color code secondary service, feeder, and branch circuit conduciors. Colors
shall remain consistent throughout the project and shall match existing coding sysism where

applicable.
1. Conductor sizes No. 6 AWG and smaller: Colored insulation.
2. Conduciors sizes No. 4 AWG and larger: 2 inch (51 mm) band of Colored adhesive
marking tape applied at all terminations, junction boxes, and pull boxes.
3. Branch circuit switched-legs and travelers: Colored insulation (in colors other than those
indicatad below).
4, Coior—co ie 120/240V system conduciors:
a) hase A: Black.
b) hase B: Rad.
c) Nemral. Whitz
d) Ground: Green
g) Isolated Ground: Grasn with yellow tracer.
3.4 HOMERUN CIRCUITS:
A Homerun circuits may be combinad in common conduits at the option of the contracior in

compliancs with ihe following:

1. Single-Phase Installations: Not more than two single-phass circuits with common neutral
in ons conduit, uniess specifically noted otherwise, if each circuit is from a different phase
(2 or b).

3.5 NEUTRAL CONDUCTORS:

>

LIGHTING CIRCUITS: Where multiple circuits serving lighting are run in a single racsway (see
paragraph zbove for allowable number or circuits per conduit), a common neutral shall be

allowed. When any one circuit is serving fluorescent lighting loads, provide an oversized nsuiral
conducior. Size the neutral conductor one size (AWG) larger than the largest phase conductor.

B. OUTLET CIRCUITS: Where multiple circuits serving electrical outiets are run in & single
raceway (see paragraph above for allowable number of circuits per conduit), a shared common
neutral is allowed.

3.6 VOLTAGE DROFP:
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A Provids branch circuit conductors in sizes such that hag= drop for branch circuits do not
*vc=ed 3 percent at the farthest outlst.  Provide service, feeder, and branch circuit conduciors
so that the voliage drop on the entire electrical syst em does not exceed 5 percent at the farthest
outlet. This shall be strictly followed regardiess of the conductor sizes indicated on the elecirical
drawings. Increase conductor sizes (and conduits where necessary to comply with NEC
conduit fill requirements) as necessary io accommodate this reguirement. Calculations shall be
basad on the following:

Lighting Branch Circuits: Connacted Ioad plus 25% spare.
aie or

1.
2. nophanc—- and Equipment Branch Circuits: I\ame, 1=t NEC reguired load.
3

120V Convenience Outlet Branch Circuits: 12 amps minimum, but in no case less than

NEC loading reguiremants. Use the noHowmg schedule:
Distance (fzel) Wire Size (AWGE)
0-80 #12
81-125 #10
128-200 #8
201-320 ’ #3

4. Use the NEC method to calculate voltags drop.
3.7 CONNECTIONS:

A Tighten slectrical conneciors and terminals according to manufacturer's publish d qua-
tightening values. If manufacturer's torgue values are not indicatad, use those specifiad in UL
4858A and UL 486B.

B. Make sp and taps that are compatible with conductor material and that possess equivaient
or bvnv mec hach strength and insulation ratings than unspliced conduciors.

C. Wiring at Ouilets: Install conductor at sach outlel, wi th at least 5 inches (150 mm) of slack. Uss
pig tails when wiring outlets.

3.8 FIELD QUALITY CONTROL:
A Testing: Perform the following field guality-conirol testing:
1. Visual and Mechanical Inspection:
a) Inspect cables for physical damage and proper connection in accordance with the
elecirical construction documenis.
b) Test cable mechanical connactions to manufacturer's recommended values with a
calibrated torgue wranch.
c) Check cable color coding for compliance with electrical specifications.
2. Elecirical Tests:
a) Perform insulation resistance iest on each conduciors for feeders 100 amps and
greater with respect to ground and adjacent conductors. Applied potential shall be
1000 volts dc for 1 minute.
b) Perform continuity test to insure proper cable connsction.
3. Test Values:
a) Minimum insulation resistance values shall not be less than two megohms.
B. Test Reporis: Prepare a writien report and submit fo the Electrical Engineer af the completion

"'h

the project. The report shall include the noHowmv.
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st procedures usad.

st results that comply with reguirements.

st resulis that do not comply with reguirements and corrective action iaken {o achisve
compliance with reguiremenis.

IRY Nt
- = =
0 W

END OF SECTION 16120
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SECTION 18135 - ELECTRICAL BOXES AND FITTINGS

PART 1 -

1.1

>

e

PART 2 -

)
-

ELECTRI

GENERAL

RELATED DOCUMENTS:

rawings and general provisions of Coniract, including General and Supplementary Conditions
and Division-1 Specification Sections, apply to work of this seciion.

This saciion is a Division 16 General Provisions saction, and is part of each Division 16 section
making reference {o electrical boxas and fitlings.

DESCRIPTION OF WORK:

xtent of elecirical boxes and fitings work is indicated by drawings and schedules.

—i

ypas of electrical boxes and fittings in this section include the following:

Ouilet Boxe

Junciion Boxes

Pull Boxes

Conduit Bodies

Bushings

Locknuts

Knockout Closurss
Miscellansous Boxes and Fitiing

@~ OO W

n

QUALITY ASSURANCE:

Standards: Refer to Saction 16001 - Electrical Gensral Provisions as applicable.

n
n in satisfactory service for not less than ihre

Shop Drawings: Submit shop drawings on floor boxes only where required.
PRODUCTS

INTERIOR OUTLET BOXES:

General: Provide one piece, galvanized or cadmium-plated, flat-rolled, shest steel interior outlet
boxas of types, shapes, and sizes to suit respective location and installation. Construct with
stamped knockouts on back and sides and with threaded screw holes. Provide corrosion-
esistant screws for securing boxes, covers, and wiring devices. Size all junction boxes in
accordance with NEC Table 370-18(z), with 2 minimum box size of 4" x 4" x 1-1/2". Where
thres raceway entries are made, provide outlet boxes with a minimum depth of 2-1/8". Where
four or more raceway eniries are made, provide outlet boxes with & minimum dspth of 4-11/16".
Gangsble boxes shzall not be used.

Switch, Telephone, and Receptacle Outlets:  Provide outlet boxes not Iess than 4" square, with
adapting tile or plaster covers where necessary to set flush with finished suriaces. Where three
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raceway eniries are made, provide outiet boxes with 2 minimum depth of 2-1/8".  Gang boxe

shall be used where more than ons swiich or device is locaied at one poini. Seclional Boxes

are not acceptable. In masonry walls where tile or plasier ring cannot be usad, insiall a sin gle

gang 3-1/2" desp box minimum, uniess otherwise noted. Where four or more raceway entries
are mads, provide outlet boxas with 2 minimum depth of 4-11/18".

C . Lighting Outlets:

1. Lay-in Grid: Outlets for recessad

cenier on a single file or at h-:— inie
1}
squ

_;.- .

ixtures in acoustical tile ceilings shali be located 1o
rsection of four files.

2. Surface-mouniad: Provide 4' are octagonal outlet boxes for surface-mouniad, ceiling
fixture outlets. Mount each box independently of the conduit on standard 3/8" stud or
approved box hangar where applicable. Include backing and supporis as required io
carry 200 Ibs. Where thres or more racaway enfrances are made, use 2 minimum box

depth of 2-1/8".
2.2 WEATHERPROOF OUTLET BOXES:
AL Provide corrosion-resistant, casi-metal weatherproof outlet boxes, of fypes, shapes, and sizes
with threaded conduit ends, cast metal coverplates with spring-hingaed waterproof caps, face
as

plate gaskats, and corrosion-resisiant f

feners.

2.3 JUNCTION AND PULL BOXES:

A . Provide cods-gauge shest stesl junction and pull boxas, with removable screw-on covers and
welded seams, of ty; as, shapes, and sizes to suit each respective location and instaliaiion.
Size zll junciion and pull boxass in accordance with NEC 370-28. Provide stainless steel nuis,
bolts, screws, and washer.

2.4 CONDUIT BODIES:

A . Provide galvanized, casi-matal conduit bodies of type, shapes, and sizes fo suit respective
iocations and installation. Construct with threaded conduit enirance ends and removable
covers. Provide corrosion-resisiani screws.

B.  Aluminum boxss and fitting shall not be parmitiad.

2.5 CONDUIT CONNECTIONS:

A . Boxconnsciors 3/4" and larger shall be insulaied, throat-type or equal type piastic bushings.
Provide double locknuis and insulating plastic bushings for RMC and IMC ferminating at panels
and boxas.

B. Where RMC pensirates building, manholes, or vault walls and floors below grade, provide

sealing bushings with external mambrane clamps as applicable. Provide segmented internal
ahng bu:mnga in all raceways penetrating building walls and slabs below grade, and in all
above grade raceway pengirations susceptible to moisture migration inio building through
racaway. Where RMC terminaies in manhole, vault, or pull box, provide insulaied grounding
bushings. Also see Section 16135 — Elecirical Boxes and Fitlings.
C. Insiall OZ type "B" connectors for all conduits 1" and larger.
D. Provide cable supports in all vertical risers in accordance with NEC 300-18.
2.6 EXPANSION FITTINGS:
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>

Provide expansion joint fittings in all conduit runs cressing structural expansion joints, whether
above-grade, in slab-on-grads, or in suspended slabs. Provide OZ typs "AX" or approved
eguivalent, size io the raceway.

ACCESSORIES:

Provide all accessories including, but not necessarily limited to, bushings, knockout closures,
Jocknuts, offsst conneciors, sic. of types, shapes, and sizes io suit respective locations and
instaliation. Construct of corrosion-resistant stesl.

PART 3 - EXECUTION

3.1

>

3.2

i

T

3.3

GENERAL:

Install elecirical boxes and fittings in accordance with manufacturer's writien instruction,
applicable raguirements of the NEC, NEMA Standards, and NECA's "Standards of Installation”,
and in compliance with recognized indusiry practices to ensure that products fulfill
reguiremenis.

METHODS:

Where outiet boxes are subject to waather or moisiure, install weatherproof outlst boxes.

Remove knockouts only for entering conduits. Provide knockout closures 1o cap unused
knockout holes where blanks are mistakenly removad.

Do not use condulets in placs of elbows or junction boxes. Condulets in sizes 2" or larger shall
not be usad, unless spacifically approved by the elecirical enginger.

install boxes and conduit bodies in readily accessible locations. Insiall recess
faces of boxes or rings flush with finished surfaces. Seal all opsnings bsiwee
adjacent surfaces with plaster, grout, or similar suitable material.

[§]

3
o o
[t
1
[
e
o
O
>
I
2
Q.

For stud consiruction, install boxas with rigid supports using metal bar hangers, or 2" X 4", 1" X
6" wood bridging between studs with screws. Welding or nailing boxas directly to metal joist
and studs is not acceptable. Boxes sat opposite in common wall shall have at least 10" of

conduit between them. Securaly fasten outlet boxes to structural surfaces to which atiachad.

For concrete or masonry construction, solidly embed elecirical boxes in concrsie and masonry.
Provide box supports as requirad to keep outlet boxes flush with finished surfaces.

Coordinate location of all outiet boxes with millwork, back splashes, tackboards, eic.

Install junction boxes or condulets in conduit runs as reguired at 100 foot maximum iniervals on
long runs. This shall 2pply fo concrets junction boxes in grade and junction boxes within the
building.

Provide electrical connections for insialled boxes.

IDENTIFICATION:

Mark circuit number on exterior side of junciion boxes located in ceilings such thzt circuits
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numbers are readily identifiable. For outlsi boxes in wall, mark circuit numbers on interior sides

of outlet boxes.

B. ldentification labels shall be 23 follows:
Normal Power Black with White letiers
Emergency Power Red with White Letiers
upPsS Orange with Whiie Letters

END OF SECTION 16135
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SECTION 16140 - WIRING DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS:

I

Drawings and general provisions of Coniract, including General and Supplementary Conditions
and Division-1 Specification Sactions, apply to work of this section.

S This section is & Division 18 General Provisions section, and is part of each Division 16 saction
making reference fo wiring devices.

1.2 DESCRIPTION OF WORK:

b
m

Exiant of wiring device work is indicated by drawings and scheduies.
B. Types of slecirical wiring devices in this section include the following:
1 Toggle Swiiches
2 Receptacies
3. Special Purpose Outlets
4 Cord Caps and Conneciors
1.3 QUALITY ASSURANCE:
STANDARDS: Refer to Section 16001 - Elecirical General Provisions as applicable.

B. SHOP DRAWINGS:

1. Submit manufacturer's data on all electrical wiring devices.
2. Whare occupancy sensors are required, provide scaled drawing showing manufaciursr's

recommendad locations.

PART 2 - PRODUCTS

2.1 GENERAL:

A .  Provide faciory-fabricated wiring devices, in types, and elecirical ratings for applications
indicated and complying with NEMA standards Pub No. WD 1. nylon construction, 20 amp
rating minimum.

B. Provide wiring devices in colors selected by Architec/Engineer. Provide red recepiacle outlets
and toggle switches where devices are circuited to emargency power. Provide orange
receptacle outlsts where devices are circuited to UPS power.

2.2 TOGGLE SWITCHES:

I

Provide foggie switches from one of the following manufacturers (Fed-Spec):

Manufacturer 1-Pole 3-Wav 4-\Way W/Pilot

WIRING DEVICES 16140 -1



Starvation Reservoir State Park, Duchesne, Uiah
New Resiroom and Shower Facility
Division of Facilifies Construction Management

Hubbell HBL1221 1223 1224 1221-PL
Pass & Ssymour 20AC1 20AC3 20AC4 20AC1-RPL
Leviion 1221 1222 1223 1221-PLR
Cooper 2221 2223 2224 2221-PL
Bryant 4901 4903 4904 4901-PL

B.  Abbrevistions are definad as follows:
1. 1-Pole - Single-Pole Toggle Swiich
2. 3-Way - Thres-Way Toggle Swiich
3. 4-\Way - Four-Way Toggle Swiich
4. WW/Pilo - Single-Pole Toggle Swiich with Pilot Light

C. Must be back and side wired, and have color-coded covers, Brass ferminal scraws, back wire

ground clamp, and selx—groundlng clip.

2.3 RECEPTACLES:

A .  Provide duplex receptacles from one of the following manufacturers:
Manufacturar co GFECI jicl
Hubbell 5362 GF5362 536821G
Pass & Ssymour 5382 2091-S 1GE300
Leviton 5362 8899 5382-1G
Cooper 5362 VGF20 1G5362
Bryant 5362 GFRB3FT 53621G

B. Abbreviations are definad as follows:

1. CO- Convanience Outlet Duplex Recepiacle
2. GFCI- Ground Fault Circuit Interrupter duplex Receptacle
3. |G- Isolated Ground Duplex Recepiacie

C. Musthavs one-pisce Brass back sirap and back wire grounding clamp (Do
or isolated ground).
2.4 SPECIAL PURPOSE OUTLETS:
A

outlets in amperages at lea
served.

2.5 CORD CAPS AND CONNECTORS:

es not apply io GCFI

rovide special purpcse outlets of voliage and ampere ratings, and NEMA configurations fo suit
respective application. Refer to drawings for NEMA configuration. Provide special purpose
st

as large as the overcurrent protective device from which they are

A .  Provide cord caps and connaciors of voltage and ampere ratings, and NEMA configurations
which mate and maich with outlsis spec T’ed as required for final connections for eguipment.

n

Provide cord caps and connectors of ong of the following:
Hubbsell

Pass & Seymour

Leviion

Cooper

Bryant

o W N
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N
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I

COVERPLATES:

Wall Plates: Provide coverplates for all wiring devices. In all finished arsas, provide siainiess
stesl coverplates. Provide ganged coverplates for all switches and/or dimmers. Provide pr
marked coverplates for special purpan outlet indicating voltage, amperages, and phase
Provide raised stamped, galvanized, steal piates in all unfinished areas. Provide weathe r-proof
coverplates for outleis exposed io Weather and moisture.

q)

Weather-Protecting Davice Enclosurs:  Where required for compliance with NEC 410-57
(receptacles installed outdoors for use other than with por rtable tools or equipment), provide
weather-tight device covers which prov1d== complete protection with the cord and cap inserisd
into the wring device. Provide units which mount on either single or double gang devices.
Provide device enclosures manufaciured by one of the following:

1. Intermatic WP1020 or WP1030
2. Hubbsell WP826MP
3. Pass & Seymore

PART 3 — EXECUTION

w
(iS]

3.3

3.4

3.5

3.6

;l>

GENERAL:

Install wiring devices and accessories in accordancs with manufacturer's writien instruction,
applicable requirements of the NEC, NEMA Standards, and NECA's "Standards of Insialiation”,
and in compiiance with recognized indusiry praciices to insure that products fulfill reguiremenis.

METHODS:

Install wiring davices only in electrical boxes which are clean and free from axcess building
materials, dirt, and dsbris. Do not install wiring devices until painting work is compieted.

Replacs recaptacles and/or coverplates which are damaged, stained, or burnad.
GFCI RECEPTACLES:
Provids separaie nautral conductor from pangl to each GFCI receptacle circuits.

Install GFCI recaptacies for all receptacles installed in restrooms, outdoors, or within six fest o
any sink. All receptacles in kitchens shall be GCFI protected.

~t

Do not wire standard receptacles on the load side of GFCI receptacle - Install GFCI receptacies.

SURFACE RACEWAYS:

m
[0}]

Provide all receptacles and special purpose outlets required in surface raceways. See Sections

16110 — Conduit Raceways, and 16135 — Electrical Boxes and Fitfings.
GROUNDING:
Provide elecirical continuous, tight, grounding connections for wiring devices

TESTING:
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A Prior to energizing circuitry, test wiring devices for electrical continuity and proper polarity
connections. Afier energizing circuitry, test wiring devices to demonstrate compliance with
raguirsments.

3.7 IDENTIFICATION:

A All devices shall be identifiad on the lower plate with panelboard name and circuit number.

B. in each outlet, tag each wire to identify the circuit it serves.

C. Identification labels shall be as follows:

Normal Power Black with White iefiers

END OF SECTION 18140
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SECTION 16155 - MOTOR STARTERS

PART 1 - GENERAL

1.1

p

B.

1.3

A

Fan

B.

RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division-1 Specification Sections, apply to work of this section.

This saciion is a Division 18 General Provisions section, and is part of sach Division 16 section
making reference io moior starters.

DESCRIPTION OF WORK:

M

xient of motor starier work is indicated by drawings and schedules.
Type of motor starters in this section include the following:

Fractional Horsepower Manual Stariers
Integral Horsepower Manual Stariers
Non-Reversing Magnetic Stariers

Two-Speed Non-Reversing Magnetic Stariers
Combination Non-Reversing Magnetic Stariers

O W -

QUALITY ASSURANCE:

STANDARDS: Rsfer io Saction 16001 - Elecirical Gensral Provisions as applicable.
SUBMITTALS:

1. Shop Drawings: Submit manufacturer's data and dimensional details on motor stariers
including voltage, controller size, ratings and size of switching and overcurrent proteciive
devices, short circuit ratings, dimsnsions, and enclesure detzils.

2. Manufacturer's Instaliation Instructions: Indicate application conditions and limitations of

use stipulated by product testing agency specified under reguiatory reguirements.

Include instructions for storage, handling, protection, examination, preparation,

installation, and starting of products.

PART 2 - PRODUCTS

2.1

A

GENERAL:

Manufacturers: Subject to compliance with all requirements, provide products of on of the
following:

Allen Bradley
Cutiler-Hammer
General Eleciric
Siemens
Squars D

G b=
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N
N

2.5

>

== jordan School District Alternate ™

B. Cutler-Hammer

7. Siamens

8. Sgaure D

= SLCDA Alternaie &
8. Siemens Enargy & Automation, Inc.
10. Sguars D
= University of Utah Alternats ™

11, General Electric

12.  Sismens Ensrgy & Automztion, Inc.

13. Souare D

Mainienance, Stock, Fuses: For types and ratings required, furnish additional fuses,
amounting o one unit for every 10 installed units, but not less than 3 units of each, for both
powsr and conirol circuit fuses.

THERMAL OVERLOAD UNITS:

Provide metal alioy, thermal overioad units for all motor starters. Size to actual running full load
current, not to motor plate current, after air and water balancing are completed.

FRACTIONAL HORSEPOWER MANUAL STARTERS:!

Provide fractional horsspowar manual starters for single-phase fractional horsepower motors up
to and including 1 horsepower, equivalent to Square D Class 2510, Type F, of types, sizes, and
slecirical characteristics required to suit applications or as otherwise indicated on drawings.
Provide NEMA ICS 2, AC general-purpose Class A manually operaied, full-voliage starter, with
thermal overload units, red pilot light, and toggle operator with handle guard/iock-off. Provide
ANSI/NEMA ICS 6, Type 1 enclosures, or whare subject to weather or moisiure, Type 3R.
INTEGRAL HORSEPOWER MANUAL STARTERS:

Provide integral horsepower manuals starters for single-phase and thres-phase motors in
excess of 1 horsepower, eguivalent to Sguare D Class 2510, Type M, of fypes, sizes, and
electrical characteristics required to suit applications or as otherwise indicated on drawings.
Provide NEMA ICS 2, AC general-purpese Class A manually operaied, full-voltage starter, with
thermal overioad units, low voltage protection, red pilot light, and push bution with mechanism
lock off. Provide ANSI/NEMA ICS 8, Type 1 enclosures, or where subject {o weather or
moisture, Type 3R.

NON-REVERSING MAGNETIC STARTERS:!

Provide non-revarsing magnetic starters equivalent to Square D Class 8535, Type S, of types,
sizes, and elecirical characteristics as required o suit applications or as otherwise indicated on
drawings. Provide NEMA ICS 2, AC gensral-purpose Class A magnetic starter for induction
motors. Provids encapsulated coil with operating voliage compatible with control system
(coordinate with Division 15). Provide fotally enclosed, double-break, silver-cadmium-oxide
power coniacts. Contact inspection and replacement shall be possible without disturbing line or
load wiring. Provide straighi-through wiring with all terminals clearly marked. Provide NEMA
ICS, melting alloy, interchangeable, overload relays with one-piece thermal unit construction
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3.1

MOTOR STARTERS 1

p

RT3

and undsr voltage protsction in all phases. Provide replacsable overioad relay conirol circuit
contacts. Thermal units shall be required for starter to operate. Provide NEMA ICS 2, 2 each
normally open and clesed, field convertible, auxiliary contacts in addition o seal-in coniact.
Provide rotary-type, hand-off-auto and reset switches, recessed pushbution conirol. Provide
red pilot light. Provide control power fransformer in each motor starter with fused primary and
sscondary. Provide sach magnstic starter with integral phase failure protection that will protect
against phase loss, phase unbalance, phase reversal, and undervoliage. Provide ANSI/NEMA
ICS 8, Type 1 enclesures, or where subject to weather or moisture, Type 3R.

TWO-SPEED NON-REVERSING MAGNETIC STARTERS:

Provids two-speed, non-reversing magnetic stariers equivalent to Square D 8810, of types,
sizes, and slecirical characteristics as required 1o suit applications or as otherwise indicated on
drawings. Provide non-reversing magnetic stariers with features as noied above in the
dascription for "NON-REVERSING MAGNETIC STARTERS" with the following exceptions:
Provide high/low pushbution swiiches to select motor spsed when operating in the hand mods.
Provide green high speed and red low speed pilot lights. Label lights appropriaiely. Provide
separate overioad units for high and low speed windings. Provide consequent pole and/or
separate winding starters as reguired to coordinate with motors provided. Coordinaie all work
with Division 15.

COMBINATION NON-REVERSING MAGNETIC STARTERS:

Provide combination, non-reversing magnstic starters sguivalent to Square D 8538, Type S
(non-fusible and fusible disconnact switch type) and Squars D 85389, Type S (motor circuit
protecior fype), of types, sizes, and electrical characteristics 2s reguired to suit applications or
2s otherwiss indicated on drawings. Provide non-reversing magnetic siariers and/or two-spaad
non-revarsing magnetic startars with features as noted above in the descriptions for "NON-
REVERSING MAGNETIC STARTERS" and "TWO-SPEED NON-REVERSING MAGNETIC
STARTERS"

Whars Combination Magnetic Starter/Motor Circuit Protector swiiches are specifiad, provids
NEMA AB 1, circuit breakers with integral instantansous magnetic irip in sach pole. Provide
circuit brazkers with externally operable handles that give positive visual indication of ON-OFF
positions with red and black color coding.

Whare Combination Magnstic Starter/Nonfusible Disconnect Swiiches are specified, provide
NEMA KS 1. enclosed knifs switch with externally operable handle and visible blades. Provide
disconnacts with externally operable handles that give positive visual indication of ON-OFF
positions with red and black color coding.

Where Combination Magnstic Starter/Fusible Disconnect Switches are specified, proviae NEMA
KS 1, enclosad knife switch with externally opsrable handle and visible blades. Provide
switches with Fuse clips to accommodate Class J fuses. Provide fuses in accordance with
Saction 16180 - Overcurrent Protective Devices. Provide disconnects with externally operable
handles that give positive visual indication of ON-OFF posiiions with red and black color coding.

EXECUTION
GENERAL:

Install motor starters in accordance with manufactursr's written instructions, applicable
requirsments of the NEC, NEMA standards, and NECA's "Standards of Installation”, and in
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3.3

3.4

;l>

compliance with recognized indusiry praciice
METHODS:

Install overload units so catalog number is visible. Mount chart inside each starter indicating
heater type, size, and ampere ratings available.

Where sizes of siariers, disconnact fus s motor circuit proteciors, heaters, etc. are noi
indicaizsd on drawings, size all euwp nant in accordance with manutacturer's writts
insiructions.

Submit with the record drawings a racord of the motor amperage readings of each elecirically-
driven unii; show horsepower, full-load amps and service factor.

IDENTIFICATION:

Provide 1/18" thick biack plastic iaminaie labsls with 1/4" high letfering on the exierior of sach
starter cabinat. Provide red plastic laminaie label for starter supplied by emergency power.
Include machanical equipment designation, horsepower, voltage, full-load amps, and service
factor of moior. Mark on interior cover tha source of power by indicating the panel and circuit
number.

MOTOR CONNECTIONS:
Each motor shall be connacied o the conduit with a length of flexible, e I-tight conduit

(minimum of 18"), with proper typse fittings. All motor supply circuits sh
ground conducior. Check for proper motor rotation on all motors o requipment.

END OF SECTION 18155
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SECTION 18160 — PANELBOARDS

PART 1 - GENERAL

1.1

B.

1.3

A

B.

PART 2

2.1

22

A

RELATED DOCUMENTS:

Drawings and general provisions of Coniract, including General and Supplementary Conditions
and Division-1 Specification Sections, apply to work of this section.

This saction is a Division 16 General Provisions saction, and is part of each Division 16 saction
making reference io panelboards.

DESCRIPTION OF WORK:
Exient of panelboard work is indicated by drawings and schadules and is specified harsin.

Type of panelboards in this section inciude the following:

1. Lighting and Appliance Panelboards
2. Power Distribution Panelboards
QUALITY ASSURANCE:

STANDARDS: Refer io Ssction 16001 - Elecirical General Provisions as applicable.
SUBMITTALS:

1. Shop Drawings: Submit dimensionad drawings of panelboards and enclesures showing
accurately scaled layouts of enclosures. Include schedule of gevices, including, but not
necessarily limited fo, circuit brezakers, fusible switches, fuses, ground-fault circuil
interrupiers, and accessories.

2. Equipment Room Layouts: Submit dimensionad drawings of all equipment rooms
indicating spatial relationships o other proximate equipment. Insure that all code
required clearances are mainiained.

— PRODUCTS

MANUFACTURERS:
Subjact to compliance with all requirsments, provide products from one of the follows:

1. Cutler-Hammer, Eaton Corp.

2. General Eleciric Co.

3. Siemens Energy & Automation, Inc.
4, Sguare D Co.

GENERAL:
Provide panelboards, enclosures, and ancillary components, of types, sizes, and ratings

indicated. Provide overcurrent protective devices, etc. as indicated on drawings for @ complete
instaliation.
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B. Where "Spaces" or "Blanks" are indic d on panslboard schedules, provi e drilled bus and
mounting hardware ready io receive brea ker or fusible switch of size indicaied on panalboard
schedule.

2.3 PANELBOARD ENCLOSURES:
A Provide Code gauge, galvanizad or rusi-resistant shest sizel enclesures in sizes and NEMA

types io suit respactive applications. The size of {the wiring guﬁf-\rs and gauge of siesl shall be
in accordance with the latest NEMA Standards Publication and latest UL standards for
panslboards. Flush locks shall not proirude beyond ihe front of the door. Key all enclosures
alike and provide thres keys at complation of the project. Fronts shall have adjustable
indicating trim clamps, which shall be compigiely concezled whan the doors are ciesed. Doors
shall be mouniad by compleiely concealed stesl hinges. A circuit dirsciory frame and card, with
clear plastic covering shall be provided on the inside of the door. The directory cards shall be
typewritten to identify each circuit service. Provide panel enclesures with doors hingasd 1o
enclosures. Provids ANSI-31 painied finish.

24 LIGHTING AND APPLIANCE PANELBOARDS:

A Provide dead-front, safety-type lighting and appliance panalboards of fypes and elecirical

characteristic indicated. Provide copper bus bars, full-sized neuiral bus, and ground bus.
Provide insulatad/isolated ground busss where indicgte . Include overcurrent profeciive
devices and swiiches in guantities, ratings, types, and arrangemeants shown. Sse Sesclion
18180 - Overcurreni Protective Devsc_,

ate d

B R evices, bussing, supports, eic. equal o or greater than the short circuit currnnt rating
indicated. Provids r'uliy-ratad systems only. Series-rated systems are not accepiable, unless
spe cifically noted otherwis

2.5 POWER DISTRIBUTION PANELBOARDS:

A Provide dead-front, safety-type lighting and appliance panelboards of types and siecirical
characteristic indicated. Provide wall-mounted or floor-standing power distribution panslboards
as indicated. Provide panelboards suitable for use as service eguipment where reguirsd.
Provide copper bus bars, full-sized neutral bus, and ground bus. Provids insulated/isolaied
ground buses where indicated. Include overcurrent proiective davices and swiiches in
guantities, ratings, types, and arrangements shown. See Section 16180 - Overcurrent
Protective Davices.

B. Rate devices, bussing, supports, eic anal io or greater than the short circuit current rating
indicated. Provide fully-rated systems only. Series-ra zad systems are not accepiable, unless
specifically noted otherwise.

PART 3 - EXECUTION
3.1 GENERAL:

A Install panalboaraa in accordance with manufacturer's writien instructions, applicable
reguirements of NEC, NEMA standards, and NECA's "Standards of Instaliation”, and in
compliance with recognized industry practices to ensure that products fuliill requiremenis

3.2 IDENTIFICATION:
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A. Provide 1/18" thick black plastic laminate labels with 1/4" high lefiering on both ihe interior and
exterior of sach panelboard enciosure indicating name of panelboard. Bolt and nut or rivet
lzbels to enclosurs. (Sheet metal screws are not accepiable).

1. This label shall also indicate the feeder circuit. Mark on interior cover the source of
powsr by indicating the panel and circuit number.

B. All subpansls shall be iabeled to identify the main panel that supplies the fesder circuit.

C. Provide rad plastic laminate label for panelboards supplied by emergency powsr.

D. Provide orange plastic laminzte labsl for panelboards supplied by UPS power.

3.3 MOUNTING:

A Mount panslboards as indicatad, but in no case higher than 8'-8" from finishad fioor to iop of
panel. Anchor enclosures nrmly io walls and structural surfaces.

B. Provide 4" high concrate pad under floor-standing power distribution panelboards.

3.4 CIRCUIT DIRECTORIES:

A. For lighting and appliance panslboards, provide typed panelboard circuit dirsciories. indicate
ioad description or name and location. Uiilize actual building room numbers, not architectural
room numbers used on drawings. Label the panel and circuit that feed this pansl.

B. For power distribution panslboards, provide 1/18" thick black plastic laminate labsls with 1/4"
high lettering for each load served.

1. Provide rad plastic laminate label for emergency loads.

2. If circuits are changed in a panel, type the nsw circuit designation and glue on existing
circuit directory. Do not discard existing panelboard schedule unless all circuits havs
bsan changad.

3.5 WIRING METHODS:

A Arrange conduciors neatly within enciosure, and secure with suitable nylon ties.

Panelboards shall not be usad for junction or splicing boxes or as a racaway.
3.6 ARRANGEMENT OF OVERCURRENT PROTECTIVE DEVICES

A The vercurrent protective devices shall be in the sams sequence and labeled as th g panel

schedule on the drawings.
END OF SECTION 16160
PANELBOARDS 16186

0-3



Starvation Resarvoir State Park, Duchesne, Uizh
New Restroom and Shower Facility
Division of Facilitiss Consiruction Management

SECTION 16170 - DISCONNECT SWITCHES

PART 1 - GENERAL

—

—

N}

N

)
(N

;l>

RELATED DOCUMENTS:

Drawings and general provisions of Coniract, including General and Supplementary Conditions
and Division-1 Specification Sections, apply to work of this section.

This saction is a Division 16 General Provisions saciion, and is part of each Division 18 section
making reference to disconnect swiiches.

DESCRIPTION OF WORK:

Exient of disconnact swiich work is indicated by drawings and schedules and is specified
herain.

Type of disconnects in this section include the following:
1. General Duty Disconnect Swiiches
QUALITY ASSURANCE:

STANDARDS: Rsfer to Section 16001 - Electrical General Provisions as applicable.

SUBMITTALS:

1. Product Data: Submit manufacturer's datza on disconnact switches including
specifications, installation instructions, eic.

2. Shop Drawings: Submit dimensioned drawings of disconnects showing accuraiely scaled

lzyouts of disconnects and enclosures.

3. Equipment Room Layouts: Submit dimensionad drawings of all equipmesnt rooms
indicating spatial relationships io other proximate squipment. insure that all code
required clearances ars maintained.

- PRODUCTS

MANUFACTURERS:

Subject to compliance with all requirements, provide disconnect swiiches (fusible and non-
fusible) and fusible swiiches (in power panels) from one of the following:

1. Cuiler-Hammer
2. General Electric
3. Siemens

4. Square D
GENERAL:

Provide fusible and/or non-fusible disconnect switches and ancillary components of types,
sizes, ratings, and electrical characteristics as indicated. Provide enclosures in NEMA ratings
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suitable for applications. Provide fuses as indiczaied; See Secfion 16180 - Overcurrent
Protective Deavices.

2.3 GENERAL DUTY DISCONNECT SWITCHES:

A Provide 240 volt rated, general duty swiiches in shest stesl enclosures as indicated of types,
sizes, ratings, and electrical characteristics indicated and as raquired o suit respeciive
application. Provide general duty swiiches for circuits rated 240 volts or less. Construct of
spring-assisied, guick-make, quick-break mechanisms. Provide solid neuiral as required by
application. Equip with operating handle capable of baing locked in the OFF position. Provide
Class R rejection fuse clips for fusible-type swiiches.

PART 3 - EXECUTION

3.1 GENERAL:

A Insiall disconneacts in accordance with manufacturer's writien instructions, applicable
reguirsments of NEC, NEMA standards, and NECA's "Standards of Installation”, and in
compliance with recognized industry practices to ensure that products fuliill reguirements.

3.2 IDENTIFICATION:

Provide 1/18" thick black plastic laminate labels with 1/4" high lettering on the exterior of each
disconneact indicating name of disconneact or load served. Boli labels to enclosurs. Mark on
interior cover the source of powsr by indicating the panel and circuif number.

;l>

B. Provide rad plastic laminate label for disconnects suppliad by emergency powser
3.3 MOUNTING:
A Mount disconnecis 2s indicated, but in no case higher than 8'-8" from finished fioor to top of

disconnact. Anchor enclosures firmly to walls and structural surfaces.
B. Provide 4" high concreis pad under floor-standing disconnects.

END OF SECTION 18170
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ECTION 16180 - OVERCURRENT PROTECTIVE DEVICES

1.1 RELATED DOCUMENTS:

A Drawings and general provisions of Coniract, mcluumg General and Supplementary Conditions
and Division-1 Specification Sections, apply to work of this section.

B. This section is a Division 18 General Provisions

section, and is part of sach Division 16 seciion
making reference to overcurrent proteciive devices.

1.2 DESCRIPTION OF WORK:

A Exient of overcurrent proteciive devices is indicated by drawings and schedules and is specifiad
herain.

B. Type of overcurrent protective devices in this section include the following:

1. Molded Case Circuit Breakers
2. Fuses

1.3 QUALITY ASSURANCE:
A STANDARDS: Refer io Section 18001 - Elecirical General Provisions as applicable.
B. SUBMITTALS:

1. SHOP DRAWINGS: Submit manufacturer's data on overcurrent protective davices
including specifications, time-current trip characteristics curves, mouniing reguirements,
installation instructions, sic. Submit dimensionad drawings of overcurrent protective
deavices.

2. Equipment Room Layouts: Submit dimensioned drawings of all sguipment rooms

indicating spatial relationships io other proximate sguipment.  Insure that all code

required clearances are mainiained.

PART 2 — PRODUCTS

2.1 GENERAL:

A Provide overcurrent protective devices and ancillary components of types, sizes, raiings, and
electrical characteristics indicated. Provide enclosures in NEMA ratings as indicated and
suitable for applications.

2.2 MOLDED CASE CIRCUIT BREAKERS:

A. MANUFACTURERS:

Subject to compliance with all requirements, provide molded case circuit breakers from one of
the following:
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B.

Fay

M

B.

1. Cutler-Hammer
2. General Eleciric
3. Siemens
4, Square D

MOLDED CASE CIRCUIT BREAKERS:

1. Provide factory-a2ssembled, molded case circuit breakers as integral componenis of
lighting and appliance panelboards, power panelboards, switchboards, and for individual
mounting as indicated. Provide thermal magnetic, molded case circuit breakers of
amperagas, voliages, types, and short circuit current ratings indicated. Provide boli-on
type breakers only. Construct with quick-break, quick-break machanism with inverse-
time delay and instantansous irip protection for each pole. Provide breakers rated for
ambient {emperatures {o suit respective applications. Provide mechanical screw ype
removable copper connector lugs of size to accommodate conduciors specified.

2. Provide breakers that have interrupting ratings greater than or agual to the specified Tault
current. Provide fully-rated systems only. Series-rated systems ars not accepiable,
unless spacifically noied otharwise..

FUSES:

VENDORS:

Subject to compliance with all requirements, provide fuses from one of the following:

1. Bussmann

2. Gould Shawmut
3. Reliance

4. Littlefuse
FUSES:

General: Provide fuses 2s integral componeanis of disconnacis, fusible swiiches, and bolied
pressure swiiches. Provide fuses in types and sizes as recommended by manufacturer's

.

Motor and Transformer Circuits 0 to 500 amperes: Shall be proiectad by curreni-limiting
Bussmann Low-Peak Dual Element Fuses LPN-RK (250 volis) or LPS-RK (800 volis) or
equivalent. Fuses shall be UL Class RK1 with an interrupting rating of 200,000 amperes
r.m.s. symmesirical.

Feaders {o Circuit Breaker Pangls 0 to 600 amperes: Shall be protected by current-
limiting Bussmann Low-Peak Time Delay fuses LPJ or equivalent. Fuses shall be UL
Class RK1 with an interrupting rating of 200,000 amperes r.m.s. symmetrical.

N

PART 3 - EXECUTION

3.2

GENERAL:

Install overcurrent protective devices in accordance with manufacturer's written instructions,
applicable requirements of NEC, NEMA standards, and NECA's "Standards of Instaliation”, and
in compliance with recognized industry practices to ensure that products fuliill requirements.

SIZING FUSES:
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3.3

3.4

Size all fuses in accordance with manufacturer's written recommendations, whether fuse size is
indicated on drawings or not.  If nuisance fripping occurs, increase T’ ise size and disconnect if
nacessary as raguired to provide nuisance-ires tripping.  Adjust fuse size for proper ambient
temperature, frequent stariing and stopping of motor loads, and for Ioads with long start fimes.

IDENTIFICATION:

v

Provid= 1/ 16“ thick black plastic laminate labels with 1/4" high lettering on the exierior of sach
sconnact indicating name of disconnect or load served. Bolt labels to enclosurs. Mark on

interior cover the source of power by indicating the panal and circuii number.

Provide red plastic laminate label for disconnacts supplied by emergency power.

MOUNTING:

Mount disconnecis as indiczaied bLIL in no case highar than 6'-8" from finished floor o 1op of
disconnect. Anchor enclesures firmly o Wall~ and structural surfaces

Provide 4" high concrete pad under floor-standing disconnects.
SPARE PARTS:

Spare Fuses: For sach type and ampsre rating, furnish one spare fuse for every 5 provided,
but not less than three total.

END OF SECTION 18180
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SECTION 16288 - TRANSIENT VOLTAGE SUPPRESSION

PART 1 - GENERAL

1.1

1.3

1.4

A

M~

&

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Spscification Seciions, apply 1o this Section.

SUMMARY

This Saction inciudes TVSSs for low-voliage power.

Related Seciions include the following:

1 Division 16 Section "Switchboards" for faciory-installed TVSSs.

2. Division 16 Section "Panslboards" for factory-installed TVSSs.

3 Division 18 Saction “Motor Conirol Centers” for factory-installed TVSSs.
DEFINITIONS

ATS: Accepiance Testing Spacifications.

SVR: Suppressad voliage rating.

TVSS: Transient Voliage Surge Suppressor.

SUBMITTALS

Product Data: For sach type of product indicated. Include rated capacities, operating weights,
operating characieristics, furnishad specialties, and accessories.

Product Ceriificates: For iransient voliage suppression devices, signed by product
manufactursr certifying compliance with the following standards:

1. UL 1283.

2. UL 1448 2™ Edition.
3. UL 281-1 (fuse)

4, CSA22.2.

5. NEMA LS-1

Manufacturer Ssismic Qualification Certification: Submit ceriification that fransient voltage
suppression devices, accessories, and components will withstand seismic forces defined in
Division 16 Section "Elsctrical Supports and Seismic Restraints." Include the following:

1. Basis for Ceriification: Indicate whather withstand certification is based on actual test of
a2ssembled components or on calculation.
a. The tarm "withstand” means "the unit will remain in place without separation of any
parts from the device when subjected to the seismic forces specified and the unit
will be fully operational after the seismic event”

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locaie
and describe mounting and anchorage provisions.
3. Detailed description of eguipment anchorage devices on which the ceriification is based
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1.6

m

T

m

and ihair insiallaiion requirements.

Products Testing: For transient voltage suppression devices, provide the foliowing product test
daiz

1. Provide actual lat through voliage test datza in the form of oscillograph resuits for the
ANSA/IEEE C82.41 Caisgory CB & C1 (combination wave) and B3 (ringwave) iesie
accordance with ANSI/IEEE C62.45.

din

2. Provide spacirum analysis of each unit basad on MIL-STD-220A test Droc=dur 25
D=‘waen 50 kHz and 200 kHz verifying the device noise attenuation equal or exceads 50
at 100 kHz.
3. Provme test report in compliance with NEMA LS1 from a recognized independent testing
laboraiory verifying that supprassor componants can survive published surge currant
rating on both 2 per mode and per phase basis using the IEEE C82.41, 8 x 20

microsecond curreni wave. Note that test data on individual module is not accapied.

Field guality-control test reporis, including the following:

1 Test procedures used.
. Test resulis that comply with requirements.
3. Failed test resulis and corrective action taken io achieve requiremenis.

Operation and Maintenance Data: For transient voliage suppression devices to incluge in
emergency, operation, and mainienance manuals.

Warranties: Special warraniies specified in this Section.

QUALITY ASSURANCE

Electrical Componenis, Devices, and Accessories: Listad and labsled as defined in NFPA 70,
Aricle 100, by a testing agency acceptabie to authorities having jurisdiction, and marked for
intended use.

Comply with ANSI/IEEE C52.41.1-2002, "I[EEE Guide for Surge Environment in Low Voliags
(1000 V and Less) AC Power Circuits,” IEEE C82.41.2 -2002, *IEEE Recommendead Praciice on
Characterization of Surges in Low Voliage AC Power Circuits,” and test devices according io
IEEE C82.45-2002, "J[EEE Recommeandad Practice on Surge Testing for Equipment Connected
to Low-Voliage AC Power Circuiis.”

Comply with NEMA LS 1, "Low Voltage Surge Protection Davices."

Comply with UL 1283, "Electromagnstic Interference Filters,” and UL 1449 2™ Edition,
"Transieni Voliage Surge Suppressors.”

The manufacturer shall by ISO 9000 ceriified.

Comply with Military Standards MIL-STD220A.

Comply with FIPS Pub 94.

Comply with NEC 2002, Article 285, “Transient Voltage Surge Suppression TVSSs”.
PROJECT CONDITIONS

Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless
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1.8

esiroom and Shower Facility

permitied under the following conditions and then only after arranging o provide temporary
uiility services according to reguirements indicated:

1. Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not procesd with utility interruptions without Architect's written permission.

Service Conditions: Rats surge protection devices for continuous operation under the following
conditions, unless otherwise indicated:

1. Maximum Continuous Operating Voliage: Not less than 115 percent of nominal sysiesm
operzating voliage.

Operating Temperature: -40 fo 140 deg F (-40 10 50 deg C).

Humidity: 5 to 85 percent, non-condensing.

Altitude: Up to 20,000 feet (8080 m) above sea level.

W N

COORDINATION

Coordinate location of fisld-mounted surge suppressors io allow adeguaie clearances for
mainienance. Coordinate placemeant of breakers in electrical panelboards feeding fisld-
rnounted surge suppressors so that conductor leads are kept io an absoluie minimum.

Coordinate surge protection devices with Division 16 Section "Electrical Power Monitoring and
Control."

WARRANTY

Speacial Warranty: Manufacturer's standard form in which manufacturer agrees {o repair or
replace compongants of surge suppressors that fail in materials or workmanship within five years
from dais of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

A.

A

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide producis by one of the
ollowing:

Current Technology, Inc.

Cutler-Hammer, Inc.; Eaton Corporzation.
EF| Electronics

General Eleciric Company.

LEA International.

Leviton Mfg. Company inc.

Liebert Corporation; a division of Emearson.
Siemens Energy & Automation, Inc.
Square D; Schneider Electric.

United Power Corporation.

= © N0 0RWN

o

VOLTAGE SURGE SUPPRESSION — GENERAL
Electrical Reguiremenis:

1. Unit Operating Voltage — Refer to drawings for operating voliage and unit configuration.
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2. Maximum Coniinuous Oparaung VolLagv (MCOV) — The MCOYV shzll be greater than

115% of the nominal system operating voltage.

3. The suppression system shall incorporate a hybrid designed Metal-Oxide Varisiors
(MOV) surge supprassor for the service enfrance and other distribution level. The

system shall not utilize silicon avalanche diodes,

environmeanial hazards.

4. Protection Modes — For 2 wye-configured system, the device must have directly

selenium cell, air gaps or other
componenis that may crowbar the sysiem voltaoa leading io sysiem upssat or cr

-~ e

connacied suppression elements between lins-nautral (L-N), line-ground (L-G), and
neuiral-ground (N-G). For a delia-configured system, the device must have suppression

slemenis bstwean lins fo line (L-L) and line fo ground (L-G).
5. UL 1449 2™ Edition Suppressad Voltage Rating (SVR) — The maximum UL 1449 2™
Edition SVR for the device must not excead the following:

a. 208Y/120 V:
1 L-N; L-G; N-G: 400 V.
2) L-l. 800 V.

b. 480Y/277 V-
) L-N; L-G; N-G: 800 V.
2) L-L: 1800 V.

o)

shall be less than:

a. 208Y/120 V L-N: 560 V.

b. 480Y/277 V L-N: 960 V.

ANSVIEEE Cat. B3 Let Through Voliage — Let

~I

ANSI/IEEE Cat. C3 Let Through Voltage ~ The lgf through vohag—:—'
C82.41 and CB82.45 recommendad procedures for Category C3 surg

on IEEE
0 kV, 10 kA)

t through voliage based on IEEE C82.41

and C82.45 recommandead procedurss for the ANSVIEEE Cat. B3 ringwave (8 kV, 500

amps) shall be less than:
a. 208Y/120 V L-N: 180 V.
b. 480Y/277 V L-N: 185 V.

B. TVSS Design

1. Balancad Supprassion Platform — The surge current shall be egually distributed fo all
MOV components {o ensure egual siressing and maximum periormance. The surge
suppression platform must provide equal impadance paths {o sach maichad MOV.

Dssigns incorporaiing TYSS modules shall not be accepiable.
2. Electrical Noise Filter — Each unit shall include & high- Dar‘or'ﬂanca EMI/RFI noise
rejection filier. Noise attenuation for electric line noi

hall be 50 dB at 100 kHz using

the MIL-STD-220A insertion loss fest method. Pr oduczs not able o demonsirais noiss

attenuation of 50 dB @ 100 kHz shall be rejecied.

3. Extended Range Filter — The Surge Protective Device shall have a High Frequency
Extended Rangs Tracking Filter in each Line to Neutral mode with compliance 1o UL
1283 and NEMA LS1. The filier shall have publishad high frequency attenuztion rating in

the attenuation frequencies:
a. Insertion Less (ratio):
)] 50kHz: 40
2) 100kHz: 316
3) 500kHz: 3186
4) TMHz: 88
5) 10MHz: 200
8) 100MHz: 78
b. Inseriion Less (dB):
1) 50kHz: 32
2) 100kHz: 50
3) 500kHz: 50
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4) TMHz: 38
5) 10MHz: 46
B) 100MHz: 38
Internal Connections — No plug-in componant modules or printed circuit boards shall be
used as surge current conductors. Al internal components shall be hardwired with
connections uiilizing low impedance conductors and compression fiitings.
5. Standard Monitoring Diagnostics — Each TVSS shall provide integral monitoring opiions:
a. Each unit shall provide a green / red solid state indicator light shall be provided on
sach phase. The absence of a green light and the presence of & red light shall
indicate which phase(s) have been damaged.
b. Contacts for Remote Status Monitoring — The TVSS device must include form C
dry contacts (ons NO and one NC) for remote annunciation of unit status. The
remote alarm shall change state if any of the three phases detect 2 fault condition.

EN

8. Overcurrent Protection Fusing: In order o isolate the TVSS under any fault condition,
the manufaciurer shall provide:

a. Individual Fusing: MOV's shall be individually fused viz Copper Fuse Trace. The
Copper Fuse shall allow protection during high surge (kA) events. TVSS shall
safely reach an end-of-life condition when subjected to fault current levels between
0 and 200 kA, including low level fault currents from 5 io 5000 amperes.

b. Thermal Protection: MOV's shall be equipped with Thermal Fuse Spring (TFS)
technology which allows disconnection of the suppression component at the
overhsated stage common during temporary over voltage condition. For small fault
currenis betwesn 100mA to 30Amp, or if the occurrence is over a longer period of
time, the TFS will disconnect first. Manufacturers that utilize fuse trace only shall
not bs approvad since there is no fault current protection betwesn 100mA 1o 30A,

c. All overcurrent protection componenis shall be tested in compliance with UL 1449-
Limitad Current Test and AIC rating test

C. Miinimum Repstitive Surge Current Capability as per ANSI/IEEE C82.41 and ANSVIEEE C52.45
- 2002:
1. The suppression filier system shall be repstitive surge tested in svery mode uiilizing 2 1.2

x 50 microssconds, 20kV opan circuit voliage. 8 x 20 micresecond, 10kA short circuit

current Category C3 bi-wave at ons minute intervals without suffering sither performance

degradation or more than 10% dsviation of clamping voliage at a specified surge current.

The minimum repetitive surge current capability as per ANSI/IEEE C82.41 and

ANSVIEEE C82.45 — 1992 shall be:

a. Service Entranca: 5000 impuise par mode.

b. Distribuiion Locations: 5000 impulse per mode.

c. Branch Locations: 5000 impulse per mode.

2.3 SYSTEM APPLICATION
A Locations — Elscirical drawings indicate the location and IEEE Category requirements of all
required TVSS’s.
B. Surge Current Capacity — The minimum total surge current 8 x 20 microsecond waveform that

the device is capable of withstanding shall be as follows:

1. |EEE Category "B” Locations:
a. Per Phase: 150KA.
b. er Mode: 80KA.

2. IEEE Category A" Locations:

a. Per Phass: 100kA.
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Per Mods: B80kA.

C. Lighting and Appliance Panelboard Reguirements — Any ong of the Tollowing options are

accepiable:

1. Faciory-Installed TVSS Option:

a.

b.

o

—h

g.
h

=t

The TVSS shall nof limit the use o
fead breaker options.

The TVSS shall bs immediaiely insialied on the load side of the main breaker or
main lugs.

The panelboard shall be capable of re-energizing upon removal of the TVSS.

A direct bus bar conneciion shall be usad to mount the TVSS component io the
panelboard bus bar {o reduce the impedance of the shunt path.

The TVSS panelboard shzall be constructed using a direct bus bar connaction
(cable connection batween bus bar and TVSS device in not accepiable). TVSS
units that use a cable connection do not mest the intent of this spacification. For
this option, the breaksr shown on the electrical drawings shall be deleied.

The TVSS shall be included and mounted within the panelboard by the
manufaciurer of the panelboard.

The TVSS shall be of the same manufaciurer as the panelboard.

The complete panslboard including the TVSS shall be ULE7 listed.

Through-feed lugs, Sub-feed lugs and Sub-

D. Power Disiribution Panelboard, Motor Conirol Cenier, and Swiichboard Reguiremenis — Any
ong of the following options are accepiable:

1. Factory-Insiallad TVSS Option:

]

o

)

—h

The TVSS shall be of the same manufacturer as the power distribution panslboard,
motor control center, or switchboard.

The TVSS shall bs faciory installed inside the power distribution panaslboard, motor
control center, or switchboard at the assembly point by the original equipmeant
manufacturer.

Locate supprassor on load side of main disconnect devics or main lugs, as close

2s pessible io the phase conduciors and ground/nsuiral bar.

Provide a disconnect sized in accordance with all manufacturer's
recommeandations. The disconnact shall be directly integraied o the suppress
and assembly bus by using bolied bus bar connections. The disconnect is the
preferred method. If otherwise recommended by the manufaciurer, provide a
multi-pole circuit breaker in the panelboard in size as recommended by the
manufaciurer o feed the surge suppressor. The size of the breaker shall
suparsede the size of the breaker shown on the elecirical drawings. Provide
coppar conduciors in size as recommended by the manufacturer for conneciing
the phases, nautral, and ground between the surge suppressor and "h: circuit
breaker in the panelboard. The size of the conductior shall superseds the size of
the conduciors shown on the electrical drawings.

The TVSS shall be integral to power distribution panelboard, motor control center,
or switchboard as factory standardized design.

All monitoring diagnostics features shall be visible from the front of the eguipment.

or

PART 3 - EXECUTION

3.1 INSTALLATION OF SURGE PROTECTION DEVICES

A. Install devi

TRANSIENT VOLTA

ces at service entranca on load side, with ground lead bondead {o service entrance
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3.3

ground.

nstall devices for panvlboard and auxiliary panela with conduciors or buses bstwee
>upor35>or and poinis of attachment as short and straight as possible. Do not exceed
manufaciurar's recommended lead length. Do not bond neutral and ground at TVSS.

PLACING SYSTEM INTO SERVICE

Do not enargize or connact elecirical squipment to their sources until surge protection devices
are installed and connecte

FIELD QUALITY CONTROL

Testing: Perform the foliowing field tests and inspections and prepare test reporis:
1 After installing surge protection devices, but before alacirical circuiiry has baen
energized, test for compliance with reguirements.

2. Complste startup chacks according {o manUsacLumrs writien instructions.

3. Perform each visual and mechanical inspection and elecirical test stated in NETA ATS,
"Surge Arresters, Low-Voltage Surge Protection Devices” Section. Ceriify compiiance
with test paramesiers.

Remove and replace malfunciioning units and retest as speciiied above. -

DEMONSTRATION

Engage 2 fac':ory—ﬁuthorized service represeniative o frain Ownar's mainienance personnel io

adjust, operate, and maintain transient voltage suppression devices. Refer {o Division 1 Section

"Closeout Procadures” or “Demonstration and Training” as may be applicable.

END OF SECTION 16288

TRANSIENT VOLTAGE SUPPRESSION 16289 -



Starvation Raservoir State Park, Duchesne, Uizgh
New Resiroom and Shower Facility
Division of Facilities Construciion Managemeni

SECTION 16420 - SERVICE ENTRANCE

M
N

[N}

;l>

RELATED DOCUMENTS:

Drawings and general provisions of Coniract, including General and Supplementary Conditions
and Division-1 Specification Sections, apply fo work of this section.

This section is a Division 16 General Provisions seciion, and is part of sach Division 16 saction
making referance io service eniranceas.

DESCRIPTION OF WORK:

service entrance work is indicated by drawings and schedules and is specified herein.

<t

Exient o
Work under this section includes the following:

Power Company Coordination and Fees

Raceaways and Conduciors

CT Enclesures

Metering

Service Entrance Swiichboards and/or Panslboards
Overcurrant Proteciive Devices and/or disconnacis

SR SINES

QUALITY ASSURANCE:

STANDARDS: Refer io Section 18001 - Elecirical General Provisions as applicable.

SUBMITTALS:

1. Shop Drawings: Submit manufacturer's data on service entrance eguipment and
accessories. Submit dimensionad drawings of service entrance egquipment.

2. Equipment Room Layouts: Submit dimensioned drawings of all equipment rooms

containing service enirance equipment indicating spatial relationships o other proximate
equipment. Insure that all code required clearancas are mainiainad.

PRODUCTS

GENERAL:

Provide service entrance equipment and accessories of types, sizes, ratings, and electrical
characieristics indicated or as otherwise required o provide a compleie sysiteam. See other
applicable sections.

POWER COMPANY COORDINATION AND FEES:

Coordinate and comply with all power company requirements. Verify all cosis for ling
extensions (both high voliage and low voltage conductors), underground service fees, gic. with
Power Company prior to bid. Include all costs in bid. Confirm location of point of service before
bidding.
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2.3

;l>

POWER COMPANY TRANSFORMER PADS:

Provide siesl reinforcad, concreie transformer pads of sizes and with openings in accordance
with the latest standards and requirements of the local power company. Verity all requireaments
with Powar Company prior to insiallation.

RACEWAYS AND CONDUCTORS:

Provide sarvice enirance raceways and conduciors in accordance with Section 16110 - Conduit
Racaways, and Section 16120 - Conductors and Cables.

CT ENCLOSURES:

Provide CT enclosures complete with meter bases of types and sizes in accordance with all
power company reguirements. Provide steel reinforcad, concreie pads with opsnings in
accordance with sama. Refer io "Concreie Bases" under Section 16001 - Electrical General
Provisions. Verify and comply with all power company requirements prior 1o instzllation.

METERING:

Meter Bases: Provide meter bases in accordance with all power company requirements.
Extend 1" empty conduit from meter bases fo secondary compariment of power company
transformer. Verify exact location of meter bases prior to installations.
1. Meters:
a. Subject to compliance with all requirements, provide metering eguipment from one
of the Tollowing:

General Eleciric
Siemens
Square D

2. Power Msaters:

a. Provide Sguars D Power Logic Circuit Monitor, Class 3020, Model CM-2250, or
equivalent, integrally mounted in service swiichboard, compleisly wirad with
current transformers, potential transformers, control power transformer, and iusing.

b. Provide meter with tha following features:

1 Front panal features:
a) Six-digit LED display
b) Kilo/Mega units LEDs
C) Mster indication LEDs

d) Seiup/rest paramesiers
e) Phase indication LEDs
f) Phase select bution

a) Select meter butions

h) Mode indication LEDs

i) Mode select bution

) Optical communications port
2) True RMS Metering
3) Acoepts standard CT and PT inpuis
4) 0.2% accuracy, current and voliage
5) Min/Max displays for metered data
B) On-board clock/calendar
7) RS-485 Communications standard
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8) Setpoint conirolled alarmirelay functions
9) On-board event and data logging
10)  Waveiorm capturs
11)  High-spead, triggered 12-cycie event capture
12)  Downloadable firmwars
13)  Dateftime for sach Min/Max
14)  Optional voltage/power module, where required, for direct connaction to
480Y/277 V systems.
c. Provide meter with instrumentation to displaying the following information:
1) Real-iima readings:
Current (per phasse, N, G, 3 phassg)

m

)
D) Voltage (L-L, L-N).
C) Real power (per phase, 3 phase)
d) Reactiive Power (per phase, 3 phase)
2) Apparent power (per phase, 3 phass)
i) power facior (per phasse, 3 phase)
e) Freguency
h) THD (current and voliags)

New)

K-facior (per phase)
2) Demand Readings:
a) Demand current (per-phase present, psak)
b) Average power facior (3 phase total)
C) Demand real power (3 phase iotal)
d) Demand apparant power (3 phase iotal)
3) Energy Readings:
a) Accumulaiad energy, rsal
b) Accumulaied enargy, reaciive
4) Power Analysis Values

g) Crest factor (p=r phasg)
b) K-facior demand (per phass)
c) Displacement power factor (per phase, 3 phase)
d) Fundamential voltages (per phass)
g) Fundamental curranis (per phase)
) Fundamential real power (per phase)
a) Harmonic power
h) Unbalance (current and voliags)
d. Phase rotation
2.7 SERVICE ENTRANCE SWITCHBOARDS AND/OR PANELBOARDS:
A Provide service entrance switchboards and/or panelboards in accordance with Section 16182 -

Switchboards, and Section 16150 - Panalboards. Rate all service switchboards and/or
panslboards as service entrance equipment.

2.8 OVERCURRENT PROTECTIVE DEVICES AND/OR DISCONNECTS:

>

Provide overcurrent protective devices and/or disconnects in service switchboards and/or
panslboards in accordance with Section 16180 - Overcurrent Protactive Devices, and Saction
16170 - Disconnect Swiiches.

PART 3 - EXECUTION

3.1 GENERAL:
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Install servics entrance equipment and accessories in accordance with manufacturer's writien
instructions, applicable reguirements of NEC, NEMA standards, and NECA's "Standards of
Installztion”, and in compliance with recognized industry practices o ensure that products fulfill
reguiremenis.

3.2 TRANSFORMER LOCATIONS:

A Verify and coordinate exact placement of concrate pad with local power company prior 1o
installation. Strictly maintain sufficient distances from door, window, building walls and
overhangs, gas meters, fusl tanks, efc. in accordance with all power company reguirements.
Field-verify placement of transformer pad in company with the local power company
rapreseniaiive.

3.3 COORDINATION:

A Coordinate all service enirance work with other trades.

B. Powsr Company Coordination: Coordinate instaliation of service entrance eguipmeant with
Power Company and insure that power fo building is ready when nesded. After the coniract
has been signed, immediately notify the engineer that the project is underway and indicaied
when power o the building/project is needed. It is the engineer's responsibility to complsie and

submit the powar company service reguest form.

END OF SECTION 16420
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SECTION 16452 — GROUNDING

PART 1 - GENERAL

1.1

1.3

;l>

RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division-1 Specification Sections, apply to work of this saction.

This section is 2 Division 18 Genaral Provisions secfion, and is part of each Division 16 sectiion
making refersnce io grounding.

DESCRIPTION OF WORK:

Exient of grounding work is indicaied by drawings and schadules and is specified hersin.
Ground the complsie electrical instaliation including the system nesuiral, metallic conduits and
raceways, boxes, fittings, devices, cabinsts, equipment, and separaiely derived systems in
accordance with the NEC and all other applicable codes io provide a permanent, coniinuous,

low impadance, grounding system.

Provide grounding system such that the resistance from the sarvice
through the grounding electrode o sarth is not greater than 5 ohms.

enirance ground bus,
QUALITY ASSURANCE:
STANDARDS: Refer {o Section 16001 - Elsctrical General Provisions as applicable.

TESTING: Submit results of ground resistance tesiing 2s specified in this section. Includs
name of festing agsncy with report. Includs test results in operation and maintenance manuals.

PART 2 - PRODUCTS

2.3

;l>

GENERAL:
Provide grounding equipment and accessories of types, sizes, raungs and eiectrical
characteristics indicated or as otherwise required io provide a compleis system.

GROUNDING CONDUCTORS:

Unless noted otherwise, provide grounding conductors with stranding and insulation types {o
match phase conductors. Provide conductors with green insulation if possible; otherwise wrap
with green tape. Size ground conductors as indicated on drawings. Do not size ground
conduciors smaller than that allowable by NEC.

GROUND RODS:

Provide copper clad, steel, 3/4" diameater by 10' long, ground rods ( Weaver, Cadweid, or
equivalent).

TEST WELLS:
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A. Provide precast concrete box 9-1/2" W. x 18" L. x 18" D. with light duty concrete cover for non-
traffic areas or rated siesl plate for traffic arsas. Provide covers with lifiing holes. Engrave
cover with "Ground Rod".

2.5 CONCRETE ENCASED GROUNDING ELECTRODE (UFER GROUND):

Provide a bare copper conductor encasad along the botiom of concrete foundation or footing
that is in direct contact with the sarth and where there is no impervious water-proofing
membrane batween ihe footing and the soil. Size UFER ground conductor in accordance with
the NEC. Extend conducior through a horizontal length of 30" minimum and encase with not

ass than 2 nor more than 5 inches of concrete separating it from surrounding soils.

2.6 INSULATED GROUNDING BUSHINGS:
A Provids plated mallsable iron body with 150 degres Centigrads molded plastic insulating throat,
lay-in grounding lug with hardenad stainless stesl fasteners (OZ Gedney BLG or squivalent).
2.7 CONNECTION TO PIPES:

A Provide heavy duty, cast bronze, ground clamp systems with silicon bronze bolts and nuts (OZ
Gedney G Series - B or eguivaient).

2.8 CONNECTIONS TO STRUCTURAL STEEL, GROUND RODS, OR SPLICES:

A. Provide exothermic welds. (Cadweld or equivalent)
2.9 BONDING JUMPERS:
Al Provide bonding jumpsars with hot dip galvanized malieable or duciile iron clamps, hot dip

=
galvanized steel U-bolts, and tinned copper braids (OZ Gedney BJ Series or eguivaleni).
2.10 GROUND BUS:

Al Provide 1/4" x 4", copper ground bus complete with insulators and brackets in lengths and at
mounting heights as indicated on drawings. Furnish complsis with driflad holes and lugs o
accommodaie grounding conductors.

PART 3 - EXECUTION
3.1 GENERAL:

A Install grounding systems in accordance with manufacturer's written insiructions, applicable
reguirements of NEC, NEMA standards, and NECA's "Standards of Insizaliation”, and in
compliance with recognized industry practices to ensure that products fulfill reguirements.

3.2 CLEANING:

A Thoroughly clean all metal contact surfaces prior to installation of clamp-on conneciors.
3.3 SEPARATELY DERIVED SYSTEMS:

A Ground each separately derived system in accordance with NEC Section 250-18 unless
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troom and Shower Facility

otherwise indicatad on drawings.
SERVICE ENTRANCE GROUNDING:

Connect the following items using NEC sized copper grounding conduciors (in NEC sized,
conduits if concealment is required) o lugs on the service ground bus:

Conductor from the UFER ground.

Conductor from two ground rods driven exierior to building at not less than 10" apart.
Conductor from main incoming cold water piping systam.

Conductor from building siructural siesl.

Conductor from separaiely derived sysiems.

Conductor from insulated ground bushings on service enirance condulits.

Additional ground rods as reguired io achisve resistance value specified.

Additional items indicated on drawings.

© N OO W

EQUIPMENT BONDING AND GROUNDING:

Provide an NEC sizad conducior, whether indicated or not on the drawings, in raceways as
follows:

Non-meizallic conduits and ducis.

Distribution feeders.

Motor and eguipmeant branch circuits.

Device and lighting branch circuiis.

Full length of all multi-outiet assemblies and other surface wireways.

Cr > wWh =

ADDITIONAL GROUNDING INSTALLATION REQUIREMENTS:

Provide grounding bushings on all service conduit and conduits insialied in conceniric/ecceniric

- knock-outs or reducing washer at panelboards, cabingis, and guiters.

Provide bonding jumpsrs across expansion and deflection coupiings in conduit runs, across
pipe connections at watsr meters, and across disleciric couplings in metallic cold water piping
system. Connection o water piping system shall be made electrically continuous by connaciing
to the strest side of the watar main valve and/or installing additional bonding jumpers across the
meter, valves or service unions that might be disconnacied.

Provide bonding wire in all flexible conduits.

Isolated Ground Circuits: Circuits usad for isolated ground outlets shall be run in separsie
raceways or shall have a separate green insulated ground conductor installed and tagged for
identification at all outlet and junction boxes.

TEST WELLS:

All ground rods shall be driven external to building and shall be located in ground well boxas.
Locaie in landscapad arsas where pessible.

TESTING:

Obtzin and record ground resistance measurements both from service entrance ground bus o
the ground slectrode and from the ground electrode to earth. Install additional bonding and
grounding electrodes as required to comply with resistance limits specified under this Seciion.
Use independent testing agency for all testing.
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END OF SECTION 16452
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SECTION 18510 - INTERIOR AND EXTERIOR BUILDING LIGHTING

PART 1 - GENERAL

;l>

1.3

RELATED DOCUMENTS:

rawings and ganeral provisions of Coniract, including General and Supplementary Conditions
and Division-1 Specification Sactions, apply to work of this section.

This saction is 2 Division 18 General Provisions section, and is part of each Division 15 ssciion
making reference to interior and exterior building lighting.

DESCRIPTION OF WORK:

Extent of interior and exterior building lighting work is indicated by drawings and schedules and
is specifiad hersin.

Type of lighting fixtures in this section include the foliowing:

1. Fluorescent
2. High Intensity Discharge (HID)

QUALITY ASSURANCE:

STANDARDS: Refer o Section 16001 - Elecirical General Provisions as applicable. Provide
fluoresceni-lamp ballasts which comply with Certified Ballast Manufacturer's Association
standards and carry the CBM label.

SHOP DRAWINGS: Submit manufacturar's data on interior and exterior building lighting
fixtures. Submit dimensionad drawings of all lighting fixtures. ldentify light fixtures by type and
submit in alphabetical order.

— PRODUCTS

GENERAL:

Provide light fixtures of types as indicated on drawings or as approved by addenda. Provide
light fixtures complete with, but not necessarily limited to, housings, lamps, lamp holders,
reflectors, ballasts, starters, wiring, eic. Provide all light fixtures with safety laiches where
applicable.

Provide all detachable fixture parts, luminous ceiling accessories, louvers, diffusers, lenses, and
reflectors with locking caiches, screws, safety chains, or safety cables.

Provide all exterior fixiures with damp or wet location labels as required by application.

Provide all light fixtures and support accessories as reguired for a complete system.

Consult architectural drawings for louvers (if any) to be provided by Division 16.
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22 FLUORESCENT LIGHT FIXTURES:
A FLUORESCENT BALLASTS:

1. Electronic:

2. Manufacturers: Provide elecironic ballasis from manufaciurers specified as an
intagral part of light fixtures on the light fixture schedule. Where "generic”
electronic ballasts are specified, provide products of one of the following for each
fixture type:

1) Advance Transformer
2) Magnaisk

3) Motorola

4) Osram Sylvania

b. Electronic Baliasts: Whether specified specifically or generically, provide
slectronic, fluorescent lamp ballasts for each type of fluorescent fixture capable of
operating lamps indicated. Provide high power factor (87% or greater), Class P,
sound-rated A, and iniernally thermally protected ballasis. Provide ballasis with
input third harmonic content not exceeding 10% for 120V ballasts and less than
15% for 277V ballasts, average lamp current crest factor of 1.7, frequency of
operation 20 KHz or greater, and non-PCB capacitors. Unless speciiically noted
otherwise, provide all interior light fixtures, with full light output elecironic ballasts.
Equip all exterior light fixtures with low temperature stariing ballasis. Comply with
all manufacturer's written recommendations for all lamp-ballast combinations.

c. Programmed Start Electronic Ballasis: Electronic ballasts shall be programmed
start for maximum lamp life on shorier start cycles. Filament voliage shall be
appliad prior to the application of open circuit voliage to allow adsquate heating of
the filaments and then opan circuit voltage is applied to start the lamps. Ballasts
shall provide for a minimum lamp starting temperature of 0 Degrees F.
End-of-Life Circuitry: Ballasis for lamps of T5 and smaller including T5, T4, and T2
diamster shall contain end-of-life sensing circuitry to prevent lamp bulb, lamp base,
or socket damage at lamp end-of-life.

o.

2. Electromagnatic:
a. Manufacturers:  Subject to compiiance with all reguirsments, provide products of
ong of the following for sach fixiure typs:
1) Advance Transformer - Mark 11l Series
2) Geaneral Electric - Maxi-Miser 1l Series
3) Universal - SLH-Wait Reducer Series
b. Electromagnstic Ballasts: Provide electromagnetic, fluorescent lamp ballasts for
sach type of fluorescent fixture capable of operating lamps indicated. Provide high
power facior (90% or greater), Class P, sound-rated A, and internally thermally
proteciad ballasts. Unless specifically noted otherwise, provide all interior light
fixtures, with full light output energy conserving ballasts. Equip all exterior light
fixtures with low temperature stariing ballasts. Comply with all manufaciurer's
written recommendations for all lamp-ballast combinations.
3. Dimming:
a. Manufacturers: Subject to compliance with all requirements, provide products of
one of the following for sach fixtures typs:
1) Lutron
2) Dimming Ballasis:
b. Dimming ballasts shall be provided as part of 2 fluorescent dimming sysiem where

ballasts and controls are made by the same manufacturer. Refer to Fluorescent
Lamp Dimmers Section 140 - Wiring Devices.

cC. Ballasts shall be UL listed, Class P thermally protected and mest ANS[ C52.41
(IEEE Publicztion 587, category A for surge protection.
d. Dimming shzll be smooth and continuous without flicker down to 1% light levels for
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T-12, and T-8 lamps (5% for T-5 lamps).

e. Ballasts anc” ha ve a pow:r factor greater than .85. ballast factor equal io .93, toial
harmonic distortion Iess than 10%, “and | amp current cres zf cior less than or equal
0 1.6

~h

Balka“ts shall bz inaudible in 2 27dB ambient throughout the dimming range.
Ballzsis shall be capable of siriking lamps at any light level without first flashing fo
full light.

Ballasts shall comply with FCC Part 18 regulations and shall not interfere with
other properly instzlled electrical equipment,

Ballasts shall have a minimum starting temperature of 10 Degrees C.

Ballasts shall be free of Polychlorinated Biphenyls (PCB's).

o @

s er

4. Bzilast Fusing: All ballasts shall be exisrnally and individually fusad.

B. FLUORESCENT LAMPS:

1. Manufacturers: Subject to compliance with all reguirements, provide products of ong of
the following for each fixturs type:
a. General Electric
b. Phillips
C. Osram Sylvania
2. Lamps: Provide fluorescent lamps in types, wattages, and sizes as indicated on fixiure

w s
schedule. Unless spacifically noted otherwise, squip intsrior light fixtures with full light
ouiput, znergy-honaervmg, fluorescant lamps.

3. T-8 Lamps: Where T-8 lamps are specified, provide General Electric "Trimling",
Syivania "Octron”, or Phillips only with initial lumens outputs of 2250 minimum.
4. Provide TCLP-compliant lamps where available from the manufacturer.

C. DIFFUSERS: Where acrylic diffusers are specified, provide 100 parcent virgin acrylic
compound with minimum thickness of .125 inches.

AS]
w

INCANDESCENT / HALOGEN LIGHT FIXTURES

A Manufaciurers: Subject to compliance with all requirements, provide products of one of the
following for each fixiure typs:

General Eleciric
Phillips
Osram Sylvania

W N

B. Incandescent Lamps: Provide incandescent lamps in types, wattages, and sizes as indicated
on the light fixiure schadule.

C. Halogen Lamps: Provide halogen lamps with incr ease i LPW (lR technology) or improved
optics in types, wattages, and sizes as indicated on the light fixtu e schedule.

24 HIGH INTENSITY DISCHARGE (HID) LIGHT FIXTURES:!

A HID BALLASTS:

1. Manufacturers: Subject to compliance with all requirements, provide products of one of
the following for each fixiure fype:
a. Advance Transformer
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B.

A

3.2

A

B.

C.

3.3

A

T3-

b. General Eleciric
C. Universal
2. Ballasts: Provide eleciromagnetic, constant wattage, HID lamp ballasis for each type of

HID fixture capable of operating lamps indicated. Provide high power factor (90% of
greater) ballasts. Provide HID ballasts for each HID fixiure with features in accordance
with all manufacturer's writien recommendations. Equip all exierior light fixiures with low
temperature (-10 degree F.) starting ballasts. Comply with all manufacturer's written
recommendations for all lamp-baliast combinaiions.

HID LAMPS:

1. Manufacturers: Subject to compliance with all reguiremeants, provide products of one of
the following for each fixture fype:
a. General Electric
b. Phillips
C. Osram Sylvania
d. Veniure

2. Lamps: Provide HID lamps in types, wattages, and sizes as indicaied on fixiure
schedule.

EXECUTION

GENERAL:

Insiall interior and exierior light fixiures in accordance with manufacturar's written instructions,
applicable reguiremantis of NEC, NEMA standards, and NECA's "Standards of Instaliation”, and
in compliance with recognized mduszry practices to ensure that producis fulfill raguiremsnis.

SUPPORT REQUIREMENTS:
RECESSED LIGHT FIXTURES:

1. Lay-in Ceilings: Support all light fixtures in Iay-in ceilings independent from the ceiling
sysiem. Support each recessad light fixiure from the building structure with #12 gauge
stesl wire atiached to each corner. Provide clips to securely fasten lay-in light fixtures to
Tes-Bars. Provide suspension bars for downlight fixtures in lay-in ceilings.
Gypsum Board, Plaster, or Similar Ceilings: Support all light fixiures in hard ceailings
independant from the ceiling sysiem. Support each recessed light fixture from the
building structure with #12 gauge sieel wire attached to each corner. Provide backing
supporis and all mounting accessories as requirad.
3. Fire Ratings: Provide gypsum board protection for each light fixture recessed in fire-
- rated ceiling as required to mainiain fire rating of penetrated ceiling.

N

SURFACE MOUNTED LIGHT FIXTURES: Support all surface mountad fixtures from a 4"
square octagonal outlet box connecied o a standard 3/8" stud or box hangar where applicable.
Include backing and supporis as required to support weight of light fixiure.

PENDANT AND STEM MOUNTED LIGHT FIXTURES: Provide pendants, rigid conduit stems,
and flexible ball joint hangers for all pendant and stem hung fixiurss

PROTECTION AND CLEANING:

Protect insialled and non-installed fixiures from damage during construction period.
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Thoroughly clean all interior and exterior light fixtures. Do not mar or scar reflsctors or
diffusers. Repair all nicks and scraiches o apo—arancc of original finish. Remove proieciive
plastic coverings on light fixtures at completion of project.

WIRING METHODS:

Rouie a minimum of 38" of 3/8" flex
box. Unless specified otherwise, flex
flexible conduit from fixiure fo fixture

ible conduit to each lay-in light fixiure directly from an ouilst
xible conduii shall not e xoeed 72" in e ngih. Do not ioop

Grounding: Provide egquipment grounding connections for each lighting fixture.
COORDINATION:

Refer to architectural reflected cailing drawings for exact location and guantities of fight fixiures,
and ceiling types. Where conflicts occur betwsen the architectural and electrical drawings, or
where fixtures typss do not coordinate with ceiling systems, notify architect/engineer prior to bid.
After bid and award of contract, provide all light fixiures as required o meet the intent of the
construction documsants. Coordinate fixtures layouts and installations with ceiling installer prior
to submitting shop drawings and during construction. Fluorescent light fixiures shall be not less
than 1/2" from combustible materials.

SPARE PARTS:

LAMPS: Provids 15% spares lamps, but in no case les
size usad for the project.

th

ul
j4Y]

n one, of each iype, watiage, and

ACRYLIC DIFFUSERS: Provide a spars ac:ryhc diffusers and/or glass for each light fixiure type
and ones for sach additional unit for sach ten fixtures. The guantity of any singie type need not
sxceed 10.

ELECTRONIC BALLASTS: Provide 2% spare elecironic ballasis.

WARRANTY:

LAMPS: Warranty incandescent and fluorescent
subsianiial complstion.

amps for a period of two monihs from

ELECTRONIC BALLASTS: Warranty slectronic ballasts for parts and iabor for complsts
replacament for a period of five years. Warranty shall include an allowance for nominal
replacement labor and replacement of defective product.

END OF SECTION 18510
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